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INTRODUCTION 


The Westinghouse Annual Catalogue 
of Electrical Supplies presents a list of all 
apparatus manufactured by the West- 
inghouse Electric & Manufacturing Com- 
pany or obtainable through its district 
offices and agent-jobbers. The information 
on electrical supplies is given in full. A 
general outline of the Company’s indus- 
trial motors, and controllers, railway equip- 
ments, and power and marine machinery 
is also included; complete information on 
these will be furnished on request. 

This catalogue replaces all catalogues 
issued heretofore on details and supplies. 

For the convenience of users of the 
catalogue a very complete cross-index is 
given in the pages following; these are 
printed on blue paper so that they can be 
quickly located. A style number index, 
also on blue paper, is located at the back 
of the book; this will be found convenient 
in checking invoices. 

Approximate Cost Multipliers—Multi- 
pliers for convenience in estimating approx- 
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imate costs are shown on page X. These 
multipliers, as well as the list prices through- 
out the catalogue, are included for conven- 
ience in estimating and are not offered as 
a quotation. While approximately correct 
at time of issue, they are subject to change 
without notice, and should not be used as 
a basis for orders unless confirmed by 
quotation. 


Style Numbers—To facilitate ordering 
and the classification of records, each piece 
of standard apparatus has a style number, 
which should be stated in ordering. Each 
style number designates a definite piece of 
apparatus as listed. 

Weights—All weiglits given in this cata- 
logue, to enable the calculation of freight 
charges, are approximate. 

Dimensions—Al! dimensions given in 
this catalogue are for reference only. For 
official dimensions, apply at the nearest 
district office. 


See ordering instructions on page viii. 
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To anyone familiar with the history 
of electrical development, the name ‘‘ West- 
inghouse Electric & Manufacturing Com- 
pany”’ stands for achievement. 

It is the name—not simply of a great 
manufacturing organization, but——of a great 
institution, which has played and continues 
to play a part of first importance in the 
promotion of the world’s progress. 

To trace the history of the Westinghouse 
Electric & Manufacturing Company is 
to touch at the source of some of the most 
striking and far-reaching contributions that 
electricity has made to civilization. 

Founded by George Westinghouse as 
The Westinghouse Electric Company in 
1886 for the manufacture of electric light- 
ing apparatus, it has grown and spread 
until today its influence is to be felt in 
every field of electrical endeavor and its 
products are numbered in the thousands. 


To it belongs the credit for having placed 
electric lighting on a commercial basis, for 
having made possible the cheap and effi- 
cient long-distance transmission of power 
by the development of the alternating- 
current system and the induction motor, 
for having greatly assisted in the success 
of the steam turbine, by introducing it in 
this country and helping largely to bring 
it to its present state of perfection; for 
having produced and developed the turbine 
generator. 

To it also must go the credit for vision- 
ing the possibilities of the marine turbine 
with reduction gear and for having done 
a great part of the work in connection 
with the development and application of 
this idea; for having produced the appar- 
atus which made possible the harness- 
ing of Niagara Falls; for having given to 
the world the first induction watthour 
meter; for having helped largely to bring 
electric railroading to its position of com- 
manding importance, and for having done 
countless other acts and made countless 


SOME IMPRESSIVE FACTS ABOUT 
WESTINGHOUSE ELECTRIC 


other contributions affecting man’s well- 
being through the application of mechan- 
ical and electrical science. 


Wherever one may go in the civilized 
world, he is greeted by the name ‘ West- 
inghouse,”’ for the ramifications of this 
great organization extend to the very 
farthest corners of the globe. 

An idea of the size and scope of this 
institution may be suggested by a few 
figures: 

A journey through the East Pitts- 
burgh Works offers a panoramic view of 
recent developments in the field of electri- 
cal industry. 

To traverse the entire East Pittsburgh 
Works requires a walk of over 10 miles. 

Employs over 31,000 people. 

Coal consumption, over 500 tons per day. 

A total floor space exceeding 100 acres. 

Capacity power house, 20,000 kilowatts. 

Monthly payroll averages over $2,500,000. 

Monthly shipments approximate 900 
carloads. 

Total of 108 electric traveling cranes 
in capacities of 1 pound to 100 tons in use. 

In addition to the Works at East Pitts- 
burgh the Company owns plants at the 
following points: 

South Philadelphia, Pa., a plant covering 
500 acres of ground along the Delaware 
River and employing 1,900 people, where 
marine propelling equipment and auxil- 
iaries are made. 

Newark, N. J., where lighting equip- 
ments, meters, sew-motors, automotive 
equipments, and fans are made. Employs 
3,500 people. 

East Springfield Works, East Spring- 
field, Mass., manufacturing small motors 
and automotive equipment. Employs 600 
people. 

Cleveland, Ohio, and Trafford City, 
Pa., for making iron castings used by the 
Company. Employs 1,000 people. 


Mansfield, Ohio, works of the Westing- 
house Electric Products Company, manu- 
facturers of electric heating appliances and 
electric ranges. Employs 700 people. 

Derry, Pa., works of the Pittsburgh 
High-Voltage Insulator Company, manu- 
facturers of porcelain and glass insulators. 
Employs 300 people. 

Bridgeport, Conn., works of the Bryant 
Electric Company, manufacturers of 
switches and electrical wiring devices of 
all kinds. 

Brooklyn, N. Y., works of the Krantz 
Manufacturing Company, Inc., manufac- 
turers of safety switches and panel boards. 
Employs 260 people. 

Bloomfield, N. J., Milwaukee, Wis., 
Trenton, N. J., Middletown, Conn., and 
Brooklyn, N. Y., works of the Westing- 
house Lamp Company, a subsidiary organ- 
ization, employing 4,000 persons engaged 
in the manufacturing of incandescent lamps, 
with an average output of 3.000,000 per 
month. 

Pittsbureh, sPa:;=works of the R. D. 
Nuttall Company, manufacturers of tractor, 


industrial, and railway gearing, expansion 
joints, flexible couplings and current col- 
lecting trolleys. Employs 500 people. 


East Pittsburgh, Pa., works of the 
Pittsburgh Meter Company, manufac- 
turers of water, gas, and air meters. About 
450 employes. 


Chicopee Falls, Mass., works of the J. 
Stevens Arms Company, manufacturers 
of firearms and accessories. 


It has never been the aim of the Westing- 
house Electric & Manufacturing Company 
simply to be great in size. Its first purpose 
has been greatness of achievement and 
service. To this end it is ceaselessly work- 
ing for the extension of electricity into 
new fields, for the improvement of present 
methods and apparatus, and for the in- 
vention and perfection of new apparatus 
and machinery. While one part of the 
vast Westinghouse organization is pro- 
ducing today’s goods, another is striding 
ahead towards the future, so that when 
tomorrow comes Westinghouse shall be 
ready for it. 











To avoid delays and misunderstandings, 
note carefully the following points: 

1. Send all correspondence and orders 
to the nearest office of the Company or 
the nearest agent-jobber (see list on inside 
of front cover). 

2. When ordering give style number 
and complete description. If modification 
of standard apparatus is desired, order 
“Similar to Style No. except 
(state modification).”’ 

3. In ordering duplicate of apparatus 
not listed, order by the style number or 
stock order (S. O.) number (one of these 
numbers is cast or marked on the apparatus). 
Also give the serial number and full de- 
scription. 

4. In ordering parts, give style number, 
complete description, and serial number of 
the complete apparatus. 

5. State whether shipment is to be 
made by freight, express, (and name the 
route,) or by parcel post. In the absence 
of instructions, goods will be shipped at 
our discretion. Shipments ordered by 
parcel post will be insured only on request. 
All shipments are at purchaser’s risk. 

6. Present all claims for breakage to 
the carrier, as we are not responsible for 
breakage after delivery of goods in good 
order to the carrier. If we are notified of 
such claims, however, we shall gladly lend 
assistance to secure adjustment. 

7. Make claims for shortage within 
five days after receipt of shipment; other- 
wise they will not be entertained. 

8. Do not return goods to us for credit 
or exchange without first obtaining written 


ORDERING INSTRUCTIONS 





approval with shipping directions from the 
office through which the order was placed. 
Notifications of such shipment, with copy 
of the shipping receipt, must be sent to 


the district office. The shipment must 
bear the name and address of the sender. 
Otherwise, we cannot accept responsibility 
for credit. 


9. When referring to an order, always 
mention the number and date of your order 
and the name of the consignee. 


10. Prices in this catalogue are approxi- 
mately correct at time of issue, and are 
subject to changes without notice. They 
are included for convenience in estimating 
and are not offered as a quotation. Exact 
prices for any apparatus listed will be 
quoted on request. (See Approximate Cost 
Multipliers’ on page X (second page 
following). 

11. Terms are such as the company 
may extend to the purchaser, not to exceed 
net cash in thirty days from date of ship- 
ment. 


12. Small orders should be combined so 
as to amount to a value of at least $1.00 net, 
as no invoice will be rendered for an 
amount less than $1.00. Where the total 
of the sale is less than this, the material 
will be invoiced at $1.00. 


13. The Company will not be responsible 
or liable for any loss, damage, detention 
or delay caused by fire, strike, civil or 
military authority, or by insurrection or 
riot, or by any other cause which is un- 
avoidable or beyond its reasonable control; 
nor in any event for consequential damages. 
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GENERAL INDEX 


For Style Number Index see page 1445 















































DISCOUNTS giving SALES PRICES can be obtained 
ONLY FROM NEAREST REPRESENTATIVE 


(See list on inside of front cover) 


ESTIMATING MULTIPLIERS to obtain APPROXIMATE COSTS are given below 


Ezxample:—Style No, 250372; page 7, list ‘price. la. vstier\ «ss see o's cheuplane a salou mele Praia. aithaietews vitie es eee $61.00 
Approximate Cost. Multiplier forupage 7)... \scciet lew +> cee eb els oidaclab stac vcek nie Eanes ake eee .60 
Approxsmate ‘Cost: (.60 x $61.00) Pate daircd wieie is biter seo fete erane nicnctas Siasotts ee hick cesta Sica teats ee $36.60 
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‘6-A Line Material. . i, pI . 837. 36° Control Baighehent, ahead at's ap SUBSTI 1418 
13-A Porcelain rvatiatocs PT Iie te «! dalam! 0 tg iw 1O0T POO cuieeer Equipment nk ieee atte 1428 
6-B Car Equipment Supplies.............. 1073. 50. Railway Motors.. iy pins th TAB 7, 
7-A Arc Lamps and Lighting Systems.......1107. 80 Automotive Electric Haiinmiente ue 1442 
For Index to Style Numbers see Page 1445 
Page Page Page 
A Application Data for Fuses Automobile Ammeters..... 639 
Accelerating Auxiliaries, and Knife Switches... 117 Automobile Ammeters and 
Bell-Crank eee nine 394 Applications, Circuit- Voltmeters Type EW... 642 
Accessories, Breakers........ - 465 Automobile-Engine Heaters1265 
For Arc Lamps....... III3 pee fs Carbon Cir- ye Automotive Electric Equip- 
For Automatic Opera- UIU-DTeAKEIS.......-- INENG i.) sd. sae: ced ea ae yy 1442 
tion for’ Type “'C Applications of Oil Circuit- Auxiliaries, Bell-Crank Ac- 
ue WA ap Gone ot hea Breakers. . thet erates 290 celerating.)) 3/2) Vue, 304 
tases Approaches, Flexible...... 894 YDS Oe stPay 1420 
For Type CD Carbon Pekan Bent TERAmL TT Tye Type Bees I aaa 
Circuit-Breakers.... 255 Sire PP aud 
For Oi Circuit-Break- is} SUS PERSIA TL rey ol 4 ey iy Cag ac 955 Auxiliary Apparatus for 
RRL Ler leg 386 Arc Lamp Accessories... . .1113 Pec ka te ee Trans- 
ie. THe CA Carbon Arc Lamps, SEP ee Tet Vaaie E 7353 
Circuit-Breakers. 266-273 Flame Carbon, Type H1107 Auxiliary Circuit Fuse 
For Type CC Carbon Metallic-Flame Series. 1109 Boxes Mie aes atisliahbaolarNe is Au Aes 1080 
. Se aes ey ay ay Arc Welding Equipments. .1395 ee oe Switches. 1087 
or sma OUOIS..... : CS) Latics he Habiecy wis ds 
For Water Heaters. ...1263 SOD ne Panels, “Type 482 ¢ ie 997 
Adjuster-Socket Streethood1147 Armature-Testing’ Equip: i B 
Adjuster-Socket Systems... Pet tS A Ie oHihe) 804 Babbits and Solders... ... 1337 
Ad ‘i : fio iC a) Saseee 1146 Armor, Trolley Protecting. 890 Balance Coils, Type S..... 791 
ei SReh abe al 32 Armored Feeder Insulators. 870 Barrier Brackets.......... 614 
SSR BY eee ee ia Arms, Bartiers | fates 50s a ue tere e267 
Air Delivery of al) " Bo-Arrow............ 966 Bars, Crow neice adda}. 1002 
Banca dirtspes \thcte LS Sats’ Ua Sh 39 Brackets uia eee. oe 916 Digging ea ete hints @HELS & 1002 
Air Heaters, Type Dien: 1259 Extension |. 2a. sa: 917 Tampering........... 1002 
Alloy Fuse Ribbon........ 59 Arrester Fittings, Lightning 23 Tampering, Hardwood1002’ 
Alloy Fuse Wire.......... 59 Arresters, Lightning....... I BASES ik Jitalgvews wie ale 267 
Aluminum Wire.......... 59 Atmospheric Lightning.... 1 Battery Charging Panels... 
Ammeters—See Instruments Auto-Lock Brush Switches. 151 pee re rrsseee 493 
Ampere hour Meter Sec- Type KD. ‘+7++ 489 
Pp Auto-Lock Control Panels. 174 Type SD.. 496 
MOMS... s ses yee cece 504 Automatic Cut-Out Hang- Battery Charging Resistors. 504 
Analyzers, Harmonic..... 704 ers and Reflectors Spat 1183 Bayonet Immersion Heater.1323 
Anchor Eye, Type JB..... 930 Automatic-Reclosing Car- For Domestic Use. . . .1288 
Anchor Hangers.......... 926 bon Circuit-Breakers. +» 466 Bayonets, Corner......... 968 
Anchor or Guy Rods...... 960 Automatic Section Insula- Bod WA A ite i ena da 965 
TOTS Ha Ret ade 903 round Wire, Hot Gal- 
Angle Crosyviiin Braces... 956 Antomatic Series-Trip Oil Vamized sass 5-n0s. 965 
Angle Gear, Boyer........ 990 Circuit-Breakers........ 293 Straight, 2). ose ak .. 966 
Angle-Iron Frame Mount- Automatic Time Switch Bell-Alarm Signal-Contact 
ing Braces. wtick. 612 Type 2-19-B.i.. vipa 1280 Attachments. ......., {. go1 
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Bell-Crank Accelerating 
Auxiliaries . cw a vite 394 
Bell-Crank Attachments... 395 
Bell Ringers. bic: wiwieie sins 1264 
BCU Esai stk. ecb te tener irs 702 
"Tool cid ya cathe etna 1000 


Beveled Washers......... 621 
Binding Posts and Terminal 


Connectors aoe ween 141 

Blank Panels, Drilled For 
Mounting Bolts........ 576 
Blank Sections ...\..0)... 502. 504 
Blocks, Fuses) :'.s)sowe ot 64-65 
Expulsion- “Types avn 205 

For Instrument Cir- 
CURES reat ere i ee 201 
High-Voltage..... rs Me 05g 
Switch Board-Type... 203 
Transformer. . 66 


With Cast Iron Bases. 203 
With Insulating Bases. 65 


Blocks Snatchie ney een 1001 
Blocks, Steel Tackle...... 1001 
Bo-Arrow Arms.......... 966 
Bo-Arrow Double Arming 
DSL eras aiken arate 968 
Bolts, 
Carriage Ove ian Wanna Gs 7. 
Cutter Poggie:t > ron 129 
Drop Forged Eye..... 958 
Expansion... Vor.) ceke 869 
Tusulatedy. sige piu tee 621 
Insulated Fork. ...... 41 
Machines.) idindcieassn ss 951 
Mounting 2 ieneatbt. 393 
SDACHIO am dclae geet cyl 958 
TRrougiy ok had alas 057 
Uninsulated (oi; y sue mek 


Bonding Sleeves, Copper... 994 
Bonding Tools and Appli- 


ATICES idee ahead, ahah ete te ents 989 
Bonds, 
Concealed Rail....... 983 
Rai ino eer iiag ie Hae lo 977 
Soldered Rail. s...... 986 
Twin Terminals... .... 987 


Box, Motor Connection....1098 


Boxes, 
Auxiliary Circuit Fuse. 1080 
Cuts Ouwig Weer ey eeles 122 
Cut-Out Type L...... 126 
Driving Journal. .....1417 
Expulsion Type Fuse.. 68 
Fuse, Type OD Safety- 


FarSGis cig ia ae 69 
Railway Fuse. sii w04 1075 
Seryice ey ie eee aa 128 
Steel Services... .... 122 


Stock, Cut-Out..,.... 122 
Train Line Junction...1088 


Transformer Fuse..... 66 
Boyer Angle Geary e . 990 
Braces, 

Angle Cross-Arm..... 956 

Angle-Iron Frame 

Mounting:......... 612 

Cross-Arint jor es eieisne 956 

Floor.. : ToneOl? 

Pipe Frame Mounting. 612 

Wall. 2... Uae 612 
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Bracket Apparatus....... 504 
BracketArmag, <. opsiis -.< 5 847 
Catenary Suspension.. 916 
TYPO Es Vier sriaty 6 oie 916 
TYPELOB 64 ee 916 
BY DEMO PE. ae 917 
Bracket Arm Overhead Con- 
Struchinnisi eo phish 840 
Bracket Fixtures, Sol-Lux..1181 
Brackets, Barrier. . 614 
Broadway Trolley... . 1199 
Comiprerce . chs oj 1204 
Corridor. . 41704 
Cutter Ornamental. . .1 199 
Cutter Streethood. ...1136 
Adler cy ost es ade th 617 
Dating a ey qaemne seh 571 
Meter Swinging...... 620 
Meter Swivel.....°.... 619 
Midgets). B.S R v ieiehe's 1204 
Mounting. . .. 609 
Mounting Clamp. . ety 616 
Qramentaly, fei yo. 1204 
Panel Swinging....... 620 
Pipes... $5. HR OLE 
Pipe Mounting. . . 610-611 
Reversible. ..1204 
Shunt Supporting ya 619 
Sol-Lux Junior Trolley.1199 
Sol-Lux Wall. .........1203 
Special Mounting... .. 392 
Streethood...........1154 


Universal Mounting... 607 
Brakes, Magnet Operated . 1427 


Bioge Newelsiy Stra Ay 1202 
Broadway Trolley Brack- 

ES NE Ce Tees Wiel emia, aie 1199 
Bronze Trolley Frogs...... 893 
Brooklyn Strain Insulators. 942 
Butting Motors cere 1380 


Bulbs, Rectifier...........1228 
Burke Horn Gap Switches. 


Se a clea ate a ee 403-417 
Bus-Bar Clamps vis. soe 602 
Bus: Bar: Coppers, om asieis os 624 
Bus-Bar Supports Type P. 584 
Bus-Bar Terminals........ 603 
Bushings, Cable.......... 324 


Floor Condenser Type. 945 
Krantz Porcelain-lined 
Con dait wn Sant lake. 200 
Porcelain Wall. ......1070 
Roof, Condenser Type. 944 
Wall, Condenser Type. 945 


Bus Line Receptacles and 


Jumpers earl 1093 
Bus-Type Insulators...... 450 
v 
Cable Bushings. y <eues a4 324 
Cable, Gondath iia iice'a cee te 618 
Gable Tape jciiile tamed vce 836 
CableiMaps wuittont oticens 139 

Cables For Auxiliary Cir- 
CULTS AE HSH! Oo ORT 569 
Messengetiies 2.50% 1007 

Calibrating Terminal for 
Secondary Cireuit...... 622 
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Canopy Switches, 
With Magnetic Blow" 


One Cora to sewers 1083 
Without Magnetic 

Blow-Out Coils... .. 1082 

Cant Hooks.. 1003 


Cap and Cone Saisdlators?. . 854 
Caps for Ends of Pipes.... 621 


Carbon Cwenepieakers 
Application of........ 240 
Automatic Reclosing.. 466 
Electrically Operated, 

Contractor Type... 271 


Gerterak hse 9 FT 2 
aes for Order- 
hid ath hee. 3.8 248 
Manet Operated 250-260 
Multipole Manually 
Opersted Pat a 72 
Remote Control...... 271 
‘Dype CAA seh aed 262 
Type CA Electrically 
Operaved tes oe eee 271 
DYE OC tree Monee ce eee 258 
VBE Wa a fe 5 oe ERO 
ML WS Eas ae Sale A ERS 286 
Card Holder gcina.\. oft sa BE 
Carriage Bolts itis) t ths wltten 957 
Carrying Cases for 
P. W. Ammeter...... 683 


P W Volt-Ammeter... 683 
Car-Type Circuit-Breakers .1073 


Catenary Hangers. ....922-925 
Catenary Material........ 906 
Catenary Suspension Trol- 
ley Line Material....... gil 
Ceiling Prange tah 2 1238 
Cementing Porcelain In- 
SULACOTS atch ade tts eared ° 1016 
Centering Washer....:... 970 
Cents-Per-Hour Meter Panel 542 
COR IS ELOS al nc met auth? 1253 
GATHER PINS Fh). b,c noth 3 994 
Charge and Disp Re- 
sistors. . a 36 
Charging Battery in awe 
OTT. Ts Reb sea ae 493 
Charging Receptacles and 
VRIES Osi = “6, 3, sue oaialal efale 119 
Charging Sections........ 502 
Chisels, Socket Framing... 996 
SCIONS Nice case & 996 
Chocolate Warmers. ......1333 
(Choke Gos’ i.) oie wade 49 
Chucks, Trolley Wire..... 890 
Circuit Break Insulators. ..1068 
Circuit Breaker Accessories, 
BY ES Pa eles em 386 
Circuit-Breaker Applica- 
GIONS A SO ee SPS 465 
Circuit-Breaker 
Applications of Oil.... 290 
Automatic Series- -Trip 
Oil.. 293 
Automatic Transform- 
ér-Trip'Od ) ba 293 


Carbon, Application of. 240 
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Circuit-Breaker 
Automatic Reclosing.. 466 
Instructions for Order- 


ing Electrically Oper- 
ated Contractor 
GY PES sia sacera S's shay prays 3 271 
Generale. a. Matiae: 24 
Manually Operated 
sparta. ak 260-271 
Multipole Manually 
CLARCG ar agit ielgus 272 
Multipole Electrically 
RIPePated ys Wace sep. s 272 
Circuits-Breakers, Fused, 
High Voltage. sb iss- « 209 


Non-Automatic Trans- 
former-Trip Oil.... 293 
Construction.:..... 299 
Current Rating..... 295 
Current Temperature 295 
Details and Exces- 

BOM Ch aera tc 353 
Electric Operation. . 296 
General Information 295 


argent. sre tae 397 
M ethos of Opera- 
tion. 295 


Methods of Tripping 297 
Tripping Attach- 


INEHILS Ti ee sic aes 298 
Tripping Combina- 

TOUS 71. ste oes tee 299 
Railway Car type. ..1073 
Type, By Ons) vk 397 
LVDS Cole ns icc ish 399 


Type CA, Carbon.. 262 
Type CA, Carbon.. 271 
Type CA, Field Dis- 
charge hiiid so) Jaa 272 
Type CC, Carbon... 258 
Type CD, Carbon.. 249 
Type CO, Carbon... 4o1 


“Lype i), Om saree ik 318 

Type-B, Oibi.2 Bite 398 

ayperk, Ole 2.) awa. 346 

Type F, Carbon.... 286 

Type F-1, Oil. . «0... 355 

ype GLOW sis ee; 401 

PG Far Ch ewes site 331 

Type [Oil a. 315 

Type. O; Oilvivienay<s 400 

Type OF, Oilss) saci. 341 
Circuit Fuse Boxes Auxil- 

IOEV Le sc. an) MAG G 1080 
Circular Oscillogram At- 

dachmency cs heh ee 705 


Clamping Ears Type F.... 879 
Clamp Pins for High Volt- 


age Installations........ 973 
Clamps, 
Bius-Bar.. ch axysh yersie t 602 
SOT Pa tag ul eat 611 
Eccentric Wire....... 999 
Bender fics. wate 6 wee 885 
High Voltage Clamp 
iS ss 08 v nian tm § 974 
Ground Wire......... 968 
Finnger eee) ere OP Be 
T-Beamisi). 2% es 610-864 
I-Beam Hanger....... 610 
Parallel Screw........ 999 
Pipe Braceit [634 dnvia 613 
Pipe Crosse... daa. 615 
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Clamps, 
Pipe Bnd Goo ckacats 611 
Pipe Saddles. vi ze 611 
Rolled Steel Guy..... 960 
Schaper Forged Guy... 960 
Splicing. . di Pe, eae 
Suspension Wire...... 953 
Type ADs odin sees 953 
Type CA Messenger 
TICDO 6 2 Bis sh wee 929 
Type CJ.. 929 
Type DA “Messenger 
PANCHOT si. eae he 930 
Type EA Anchor..... 930 
Pype ED a.asnass ei wssds 929 
GEE Mech tielate\atyitrw. ds 951 
Type JB Anchor Eye. 930 
Type RE Mine....... 884 
Type RE-1 Mine..... 884 
Type TB Suspension 
RRL AALY ik cut sho. aos 947 
Wedge Type. ........ 885 
Wire Rope...) fxy)ec.c ae 959 
Clark Splicing Ears....... 888 
Cleveland Trolley Wire 
SRPOEICOIS 2 6 oi 5/005) x's. <4 is oon 866 
Climbers;.Poles. eeu 3. ie 1000 
@Chaching frons) 6k 999 
Chippers pn Boker dost cieenat 998 


Cloth and Papers, Treated. 924 
Cloth and Papers, Un- 


treated or Nk ue ee 826 
Coasting Time Recorders. .1099 
Coffee Percolators........1248 
Coil Testing Equipments... 805 
Coils, Balance, Type...... 791 

Wh oke ee tN is tee 49 
PResCeduce 2 Es mn re 1122 
walety is 23 Se ot 1125 
Prip 388 


Choke Coils, tee Gap.... 425 
Coke Oven Type Inkulators: 855 
Combination Generator 
and Feeder Panels...... 475 
Combination Generator- 
and-Welding Panels.... 483 
Combined Lightning Ar- 


resters and Fuses....... 436 
Commerce Newels. ..... .:1203 
Commutating Pole Motors.1387 
Commutator Tools........ I104 
Commutator Truing De- 

MCe SRA AE AU aa T104 
Composition Trolley Cars.. 873 
Compounds, 

Insulationiveed:s cA nee 829 

SOIGETIIT sed eT 6 aiken 829 
Concealed Rail Bonds..... 983 
Condensers 

PMN Nts Se ann dc hs co aM 1431 

SSLIPERC. Gai ecto ie ares 1431 
Condenser Type Roof Bush- 

WOR Si hele TTL 944 
Condenser Type Wall or 

Floor Bushings......... 945 


Condensing Equipment....1413 
Conductor Cable Reels... .1414 
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Conductors, Rail Bond.... 977 
Conduit Bushings......... 200 
Conduit Clamps.......... 611 
Cone Insulators.......... 854 
Connection Box, Motor. . . 1098 
Connections, Ground...... 2 
Connector Lugs, Back....: 136 
UO oa ates ah AE ES 136 
Connectors, 
Copper Tube vii bia 604 
Frankel Solders....... 130 
Groundling Tap...... 137 
Knuckle Joint........ 121 
Plug-Stud 3.075 00 134 
S28 ERP en 0 kA 6 bake 134 
Tee ca Re eas 604 
Tesminal’s so si igeoh' bs 141 
‘Three-Way.'s £000 132 
Two-Way eek i 131 
Constant Current Regulat- 
ing Transformers....... III 


Construction of Cutter 
Multiple Streethoods....1150 


Construction of Cutter 
Series Streethoods...... 1132 


Contact-Insulators, Wooden 890 
Contact-Type Carbon Cir- 


cuit-Breakérs. (32275. 271 
Control: Hi Pe a teas sete. 1439 
Type CDEC Reta ns 1420 
ype BF, A-Goe Sea 1424 
PCV AtOR oan oe say ae 1426 
Control Apparatus........ 12904 
CORTON OSkS Vi ee, 550 
Control Equipment For 
Enameling Ovens....... 1297 
Control Mechanisms for 
Rheostatsy t < ih 0. tM 618 
Control’ Panels ..2.2. 73.251. 1118 
For Regulating Trans- 
formers. . ; -I1I2 
Krantz Safety Auto- 
Lock renin h sh made 174 
Regulator, 5: 2.72.02 a) IIIg 
Control Pedestals......... 548 
Control Relawage aa W046 083 567 
Control Switches, Type CS 563 
ype 44Q7A osdIy ave 1087 
"LY PO 404 ii CE 1085 
TYPE 495. . iy vt.) eee LOSS 
Type Se SURV pater 1087 
Controllers. . tate -1418. 
ype ache: . .1426 
Type BA an WN ONS 1423 
Lype REE Zee ie eee asg 
Converters, Synchronous. . 1429 
Cooking Utensils......... 1287 


Cool-Breeze-Anywhere. . ..1244 
Cooper-Hewitt Rectifiers. . 1111 
Copper and Aluminum 


Compared. . ..... 1004 
Copper for Bae Har .. 624 
Copper Terminals..;..... 605 


Copper Tube Connectors. . 604 
Copper Tubing for Wiring 
PAITESLETS ye ew via savas latte 37 
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Corner Bayonets..:...... 968 
Correct Illumination Inter- 
ior. we PME He Te TS 
Giantars! iGyelni’ SVS Saag. 
Pocket be Ts ea ee 1000 
Couplings, Nuttall Flexible 1436 
Cover plates, Remote- 

- Control. . : . 394 
Cozy Glow Radivtcess 1258 
Crane Motors. io. 2s 1409 
Crest-Voltmeter Outfits. . . 

Ey tA ialvers wwttiece rewere ee 707-802 
Crooks, Driveway........ 1206 
Crooks, Entrance........... 1208 

Interurban). 32.01), ae: 1207 
LAW Os hs. tee 1208 
Parkwith Hoods. . ././. .1206 
Platform, 22. Se ure 1208 
SLEQCL? sie cure pen hh 1205 
Urbane yee. 2 eT ets tes 1207 
Willape wens. eer « 1205 
Cross-ATe nen acne 963 
Cutter. a .. 1169 
Cross Arm Braces, Angle. . 956 
Cross Arm Saddles. . . 970 


Orossingst..) schics, nels 931 
Adjustable, Type KD. 899 
Adjustable, Metallic. . 898 


Ridig Insulated....... 899 
Ridig Metallic........ 897 
Cross Span Overhead Con- 
struction. Me . 840 
Cross Span Steady Honecrs. 927 
Clow BAIS sera aainsion bus 1002 
Cups, Oil Testing... ...... 803 
Gurling Trons ice abstain 1256 
Current Transformer, 
Portable: ile eins tenn yee 
VPS AG ee eee aM 2s 
Eyes HB. ikon. Ale che 732 
AYDEN Ouie se ipacteuaat yg Be 
GH Ri cid gehen 734 
AVDE Ave ic eielietes yee 
AVC ICD sic) tea et 728 
LVDS IC toa). sta erty 730 
VO STROSS um et at tee 733 
Pype MAL. roe. 727 
Type MB. ssceENe.1 949729 
Type MC... .2Asida eek. 73¥ 
ype OA wo iene aan 735 
iPype' OB ...:.9 Poaceae 736 
Type OC... hte dda 737 
Curve Ears Type F. ..5.-: 881 
Curve Hangers. .:........ 928 
Curve Overhead feof 
pK co NERA MUN IS) UY) A 840 
Cutout Boxes) iyi ated a: 122 
Made to Order... , 7. (123 
HtoGk Fy. ree. Cae naar 122 
Type L.. E 126 
Cutout Hanvets “aed Re 
© MeCtOTsy Sm uegag tate as 1183 
Cutout Knife Switches... .1081 
Cutout Pulleys. ..........1166 
Cutout Switches: 2070. 391 
Cutter, Multiple Street- 
hood Bodies............1153 
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Cutter Steel Service....:.. 122) 
Cutter Toggle Bolts....... 129 
Cycle Countere........6.: 724 

D 
Data Blank For Overhead 

Construction ...0.54..... IOIO 
Data Sheet For Voltage 

Regulators: :3. 2.7.2. 537-540 
Data, Wire and Cable... .. 105 
Dead Front, Safety Fuse 

Panels: seaicsrh aes meee ‘171 
Deflection Angle of Trolley 

Vibe Oa) Au LN aes gi2 
Dehydrating of Insulating 

Os oe ke Ree tea! 813 


Demand Meters, Watthour. 630 
Desk and Bracket 10-inch 


RATS yen saa hy, Fe ek ae 1232 
TO-neh fans oe wat So: 1234 
Desks, Controtatt woe 550 
Details for Oil Circuit- 
PB regicer UCO nA” A ike Lene 394 
Details of Desk and Bracket 
BANS bey ois Wt eA 1236 
Detectors, Switchboard 


Electrostatic Ground.... 656 
Development of Safety Ap- 

Paralus wee ae caine 145 
Diagram of Connections for 

Carbon Circuit-Breakers. 241 


Dial Switch yl)... 665 
Diameter of Stranded Ca- 

' ble and Solid Wire... ... 143 
Digging Bars. i... i. settee 1002 
Direct Current Switchboard 

Panels 2.).4.02% . 519 
Direct- Trip Attachetentot . 389 
Discharge Resistors. ...... 36 
Disc Immersion Heaters. ..1334 
Disconnecting Switches.... 215 

Safety Mines 75 2) 155 
elector DYDG iL: asp « 227 
Type'M.. « s\s sist ae 219-225 
TVDO Oe. ie 6 220-225 
LV Be Hs Lise a dure 221-227 
Dist Shovels ees oirs be ive wan 1255 
Distribution Transforniers. 745 
Drill, Bleetrieiti4. 2! sc oi esl 990 
Hand Operated....... 991 
Drilling Machines........ 992 
Drilling Plans: 3:2 6.59504 289 
Drive Crooks oy. are oes eo 1206 
Driving Journal Box...... 1417 
Drop Forge Eye Bolts..... 958 
Drop Forge Turnbuckles... 976 

Drum Controllers......... 1423 
Drum Reverse Switches. ..1425 
Drum-Type Switches...:.. 230 
Drying. and Purifying, Oil. 808 
Dry Type Glue Pots. ..... 1331 
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Ears, Splicing). .... 22... 888 
Steady Strain . o* 921 
Trolley Type os oat: 873 


Trolley Type EL-1.... 875 
Trolley. Type F's i.%.", .. 879 


Trolley Type FP... 2. 879 
Trolley Type G...... 876 
Trolley Westinghouse 
Composition. ...... 873 
Efficient Illumination with 
Cutter Multiple Street- 
HOGHS hs Rap mie II5I, 
Cutter Series Street- 
NOOO. tet ae 1133 
Elbows io: is) ahs Penns led 133 
Electric Mechanisms...... 72 
Electrical Operating Mech- 
anisms. . 422 


Electrical Speed Indteators. 701 
Electrical Heated Hot 


Wabless wriicteed stpuiseae te: 1327 
Electrically Operated Car- 

bon Circuit-Breaker..... 271 
Electrolyte Type D....... 37 


Electrolytic Lightning Ar- 
Hy TESUCES sent she tata te Ns 


Typ AL eo rea. 35 
YDS AIS Geile pee Se 25 
Electrostatic Glow Meter.. 658 
Elevator Control......... 1426 


Emergency Splicing Sleeves. 887 
Enclosed Auto-Lock Brush 


Switches) 20 4) PE 151 
Enclosed Cartridge Fuses.. 60 
Enclosed Fuse Blocks. 201 
Energy Required for eat: 

ing Busidings..\.2. ues 1336 
Entrance Crooks......... 1208 
Entrance Switches, Full- 

Safety ciiirion mee, 149 
Bauatizers > 30705. Se tan 140 
Equalizer Contacts....... 267 
Equalizer Pedestals. ...... 556 
Equipments for Wood Work- 

ing: Lathes.........'. Ma a fe 1407 


Exciter and Voltage Regula- 
tor Panels, 


Dype BD tna). bat 524 
Vype. JD in i ¢ sees 524 
Expansion Bolts.......... 869 


Expansion Joints, Nuttall..1436 
ee ae Fuse? '): 
- 69-205) 


Blocks. 
Extension hea os DO aa 917 
F 
Factory Sewing-Machine 
Metors...... EIS PATS 1375 


Facts about Ligntning.... I 
Fan-Motor Oil and Grease.1243 


Fans, Ceiling 56-inch .....1238 
are and Bracket, 10- 


nch.. . 1232 
Desk and Bracket, 16- 
BURCH) din, Boia ae . 1234 
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Fans, 
Exhaust . . oe 1248 
Gyrating. . eae (237 
Railway-Coach. ......: 1241 
Westinghouse. . ......1229 


. Westinghouse-Ventura 1370 
Whirlwind, 8-inch ....1230 


Faradoid... . .1033-1059 
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Lightning, from the protective standpoint, is a 
term used to cover all kinds of disturbances in elec- 
trical transmission systems that take the form of 
high voltage. There are two kinds of lightning, viz: 
that due to atmospheric lightning, and that due to 
internal disturbances in the line itself. Lightning 
arresters are designed to take care of atmospheric 
lightning and those internal surges that are transient 
in nature, but not those that are continuous. 


Atmospheric Lightning 


1. Cause—Atmospheric lightning is due to dis- 
charges that occur between two oppositely charged 
clouds or between a cloud and the earth. 

2. Direct Strokes—When a discharge from a 
cloud strikes an electrical conductor directly it al- 
most always breaks down the insulation at or very 
near that point. It rarely travels along a trans- 
mission line far enough to reach an arrester and if it 
did it would probably destroy any type of arrester 
except possibly an electrolytic one. Arresters are 
not designed, therefore, to handle direct lightning 
strokes. It is usually the line insulators rather than 
the station apparatus that are injured by these direct 
strokes and they are best protected by overhead 
ground wires well and frequently grounded rather 
than by arresters. 

3.* Induced Strokes—By far the greater number 
of disturbances in transmission systems due to 
atmospheric lightning are induced therein by dis- 
charges between clouds overhead or between a cloud 
and the earth in the vicinity. 

(a) The frequency of disturbances due to atmos- 
pheric lightning is always very high, i.e., hundreds 
of thousands of cycles per second. This is because 
there is little or no induction in the atmospheric 
discharge path. 

(b) The voltage of induced disturbances varies 
all the way from very high values where the atmos- 
pheric discharge occurs close to the line, to a mere 
ripple in the case of discharges at a great distance. 
The energy is in almost all cases small, although the 
rate of energy is very high while it lasts. Both the 
voltage and the energy of an induced surge are 
reduced the farther it travels along a line. 

(c) . A surge induced by atmospheric lightning 
causes damage either because of its high voltage 
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which punctures thei nsulation to ground or because 
of its high frequency which builds up a high voltage 
across the end turns of the first inductive winding it 
strikes, thus causing a breakdown between turns. 
In either case the power current follows through 
the puncture and a short-circuit or an internal surge 
is started that may cause great damage. 


Internal Lightning 


Internal surges are caused by any change in the 
lead conditions. They may be either transient or 
continuous. 

Transient surges are caused by sudden changes of 
load such as are occasioned by switching, the opera- 
tion of circuit-breakers, etc. They are usually com- 
paratively unimportant but may be quite severe 
where a very heavy current is broken suddenly. 

Continuous surges are caused by arcing grounds 
which result in oscillations of great power at a fre- 
quency usually a few thousand cycles per second. 
This frequency is inherent in the line and is de- 
termined by the capacity resistance and inductance 
of the line. These are very destructive and fre- 
quently result from breakdowns of insulation 
caused by induced lightning. Lightning arresters 
(except the electrolytic for a limited time) cannot 
handle continuous discharges such as these without 
being destroyed by overheating. Arresters do pro- 
tect against arcing grounds, however, by protecting 
against the induced surges that are their primary 
cause in so many cases. 

On a transmission line another cause of trouble 
that results in a continuous high voltage is a dis- 
placed neutral due to a ground on one phase of an 
ungrounded neutral system. ‘This raises the voltage 
of the other phases above ground abnormally. In 
the case of tran@formers of high ratio this effect 
may appear even on the opposite side of the trans- 
former and cause arresters to discharge continuously 
and be destroyed without apparent cause, inasmuch 
as the ground may exist a great distance away and on 
a different circuit. 


Lightning Arresters 
The arresters described in this catalogue are 
designed to take care of atmospheric lightning and 
transient internal surges but not of continuous 
surges. 











































Section 1-A 


Importance of Good Ground— 
Too much importance cannot be 
attached to the making of prop- 
er ground connections. These 
should be as short and straight as 
possible. A poor contact will 
render ineffective every effort 
made with choke coils and 
lightning arresters to divert the 
static electricity into the earth. 
It is important, therefore, not 
only to construct a good ground, 
but in doing so to appreciate 
thoroughly the necessity of 
avoiding unfavorablenaturalcon- 
ditions. Many lightning arrester 
troubles are traceable directly to 
Fic. 1—Grounp Poinr poor ground connections. 

AND CaP Connection to Existing Grounds 
—Direct connection to an un- 
derground pipe system (such asa city water main), 
furnishes excellent ground, because of the great sur- 
face of pipe in contact with the moist earth and the 
maximum number of alternative paths for the dis- 
charge. Asupplementary ground line should always 
be connected to the structural steel framework of 
the station, and to any nearby trolley rails. In 
water-power plants the ground should always in- 
clude a connection to the pipe line or penstock and 
to the case or frame of the apparatus to be pro- 
tected. 


Methods For Making Lightning Arrester 
Grounds 





A. Buried Plate—A good ground connection for 
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GROUND CONNECTIONS 


a bank of station arresters may be made as detailed 
in Fig. 2, in the following manner: 

First, dig a hole four feet square as near the 
arrester as possible until permanently damp earth 
has been reacnex. 

Second, cover the bottom of this hole to a depth 
of two feet with crushed coke or charcoal (about 
pea size). 

Third, over this lay 10 square feet of tinned copper 
plate. 

Fourth, solder or rivet the ground wire, perferably 
No. 0 copper, securely across the entire length of 
the ground plate. 

Fifth, cover the ground plate with two feet of 
crushed coke or charcoal. 

Sixth, fill the hole with earth, with plenty of com- 
mon salt sprinkled in it, using running water to 
settle it. 

The method given above of making a ground 
connection is simple and has been found to give 
excellent results, and yet if not made in proper soil 
it will prove of little value. 

B. Iron Pipe Ground—A ground that is simple 
and very effective may be obtained by driving gal- 
vanized-iron pipe into the earth. The pipes 
should each have a galvanized-iron point and a brass 
cap with a lug for soldering, (see Fig. 1) malleable 
point, Style No. 157169, and brass cap Style No. 
157170. Three-quarter-inch pipe is sufficiently 
large for this purpose. The pipes should be 8 to 
10 feet long and should be driven into earth until 
about. 6 inches is exposed. For station arresters a 
multiple-pipe ground should be used, the pipes 
spaced approximately 8 to 10 feetapart. An arrange- 
ment of 7 pipes in parallel is very good for this pur- 





Ground 
’ Conductor 
Surface ~ 
ENS wy SRN? TAS 
CSG SA ‘ SC Ww 
S71) 7 IN YA ZN 4 WAN 
aas ¥ Larth and. ly ‘ZO 
‘\ . ‘ 
: \\) Salt Filling S\\. 
% YY Nici esa eise set yt 
» \ ce, As 
N\ 
ty 


Depth should 
be such that 


round plate WS¥ 

Bill le a Y Es: 
permanently WAY¥é 0. 
most earth \ 






\Waxtiad,. 
ay a2 Ft 
GY) ada 
\yy 
BN <| 
“ > ~ 








Wi 
ow. 4'-o" 


Fic, 2—MeEtHop or Makinc GRouND CONNECTION 












ap Charcoal, 2~o" 
egret Z 
und 5 \” 

FA 2-0" 





S 


St = ay RA 
. Xx K 











January, 1920 


Westinghouse Lightning Arresters 





Section 1-A 


GROUND CONNECTIONS—Continued 


pose; they may be arranged O O 

as shown in Fig. 3, an ar- 

rangement which is econom- 

ical in space and wire. A O O O 
single-pipe ground or any pipe 

of a group should have a re- 

sistance to an adjacent water Oo O 
pipe of not more than 15 to 30 pie 3 ARRANGEMENT OF 
ohms; two pipes in parallel Muttrpte Prez Grounp 
not more than 7% to 15ohms; 

three pipes in parallel not more than 5 to 10 ohms; 
etc. 

Sprinkle plenty of salt on the surface of the earth 
about points when pipes are driven. Sea water 
when available is admirably adapted for keeping 
the ground damp. 

C. An excellent and conveniently made ground 
may be effected by utilization of a large, old iron 
casting, fitted with a riveted copper strap ‘and 
buried in damp earth. A few pounds of common 
salt thrown around the ground terminal (before 
covering) helps to maintain a moist condition of 
the soil. 

D. Other methods of making grounds may be 
mentioned. A good one can be made by unlaying 
the strands of a 500,000 circular mil copper cable 
for one foot or more from the end, and _ spreading 
the ends of the strands to form a flat circle. This 
end is then buried as prescribed for the copper plate. 
Wrought iron pipes driven deep in moist earth, and 
heavy copper ribbon so disposed and laid in coke 
or charcoal as to give a surface corresponding to 
the copper plate have been used with good results, 
but the necessity for locating in damp soil applies 
in each instance. 

Proper Soil for Ground—The above method of 
making a ground connection is simple and cheap 
and has been found to be very effective; yet if it is 
not made in proper soil it will prove of little value. 
Clay even when wet, rock, sand, gravel, dry earth, 
and pure water are not suitable materials in which 
to place a lightning-arrester ground. Rich soil is 
the best. This soil should be damp and should con- 
tain some solution of acid, alkali, or salt; salt 


water is excellent for this purpose. When 
pipe grounds are driven, salt water should be 
poured around the pipes. As mentioned above, 
sea water when available is well suited for this 
purpose. 

To replace the salt solution washed out of the 
soil, sprinkle plenty of crystal salt or common salt 
around the pipe, or better yet, place it in moist 
earth around the pipes just beneath the surface. 


Grounding in Streams—When a mountain 
stream is conveniently near it is not uncommon to 
throw the ground plate into the stream. The 
practice results in poor contact, owing to the high 
resistance of pure water and the rocky bottom of 
the stream. 


Ground Conductor—For the conductor between 
the arrester and the ground connection, either strap 
copper or copper tubing should be used. It is 
important that a conductor having the greatest 
possible superficial area be used, inasmuch as high 
frequency discharges are carried almost wholly on 
the surface of their conductor. Strap copper hay- 
ing a section say #yinch by 114 inch makes a good 
conductor for the average condition. Sucha ground 
conductor may be fastened directly to the station 
structure with wood-screws. 

Do not run the ground lead of a lightning 
arrester in an iron pipe because the choking effect 
of the pipe at the high frequency of lightning will 
limit the freedom of discharge. The ground connec- 
tion of a lightning arrester should be run as direct 
as possible, avoiding unnecessary bends or loops to 
reduce to a minimum the inductance of the circuit. 

Record of Ground—When an earth connection is 
arranged it is an excellent plan to make an accurate 
record of its location, construction, and condition, 
so that later it may be easily accessible for in- 
spection. Earth connections or “grounds” should 
be periodically examined, and tested for resistance 
at least once a year to ascertain their condition. 

Inspection—The ground connection should be 


inspected from time to time and the resistance and 
earth connection tested for open circuits. 
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FOR RAILWAY AND LIGHTING CIRCUITS 


For direct-current service, lightning arresters are 
required for comparatively low voltages, but of high 
discharge capacity. The most satisfactory arres- 
ters, in order to adequately protect motors, genera- 
tors and rotaries, must have the ability to discharge 
Static at the lowest possible voltage rise above 
normal operating voltage, without danger of the 
generator current following and destroying the 
arrester. In general direct-current arresters are 
of two kinds; first, those which allow the generator 
current to follow a discharge when normal voltage is 
established and then disrupt it; and, second, those 
in which the generator current does not follow a 
Static discharge. The latter type requires no 
resistance in the static discharge path, as in the 
case of the first type, to limit the generator current, 
and, provides the greatest freedom for discharge of 
static and the lowest voltage discharge point. The 
Westinghouse direct-current arresters here listed are 
all of the second type, requiring no series resistance, 
and each represents, therefore, in its own field of 
application, the maximum protection possible. 


Application 

These arresters are arranged for mounting on 
cars (either on the roof or ‘under the body), on poles, 
walls, and in stations. Car and pole type arresters 
are supplied for all voltages up to 1500, and station 
arresters for all voltages up to 2450, 

For car mounting under all ordinary conditions 
the type MP arrester may be used up to 750 volts, 
with one or two arresters mounted on each car, 
These are provided for open or conduit wiring. 
Under severe conditions up to 750 volts, or where 
these or other arresters have given inadequate pro- 
tection, and in all cases above 750 volts up to 1500 
volts, the type K-3 arrester should be applied on 
cars, and will give the maximum protection possible. 
Car arresters should be provided in every case, as 
with the car in a position between two line arresters 
the impedance to the nearest arrester may very well 
be greater than through the car to ground by punc- 
turing the insulation of apparatus on the car. - 

For pole mounting in addition to arresters on the 
cars, auxiliary protection should be supplied in the 
form of line arresters mounted about five to the mile. 
These arresters discharge static from the line, and 
relieve the car arresters from excessive duty, so 
that complete protection is more nearly assured 
to the apparatus on the car. The types MP and 
K-3 arresters, line mounting form, are used for this 
purpose, according to voltage or severity of con- 
ditions. 

For mine haulage systems the line mounting 
types MP and K-3 arresters are used where the line 
and trolley run above ground, thus protecting the 
locomotives. 

For power motors and other apparatus on the 





receiving end of direct-current circuits the wall 
mounting type MP or the wall or car mounting type 
K-3 arresters are used, thus offering three degrees 
of protection, according to the requirements of the 
installation or the allowable investment. 


For station protection of generators, rotary con- 
verters and switchboards the type K-3 car mounting 
form of arrester affords adequate protection to small 
or medium sized stations. For maximum protection 
the type A electrolytic arrester should be used. It 
is unlimited in its application, and has greater dis- 
charge capacity than any other arrester offered for 
this purpose. One arrester should be installed in 
the station (or if the type K-3 is-used it may be 
placed immediately outside) on each incoming line, 
and no additional arresters are required at the 
generator, Where only the generator or rotary 
converter is to be protected one set of arresters 
should be installed between each machine and the 
bus-bar. 


For rotary converters—In addition to the pro- 
tection of the machine from static disturbances in 
the manner above indicated, the type K-3 arrester 
may be used for special protection as follows: 

Where the alternating-current side of a converter 
is supplied through a transformer of high primary 
voltage, there is often a tendency to flashover and 
break down, due to the condition that the trans- 
former represents a condenser of considerable capa- 
city in series with the rotary converter, which is a 
condenser of less capacity, and this distributes the 
voltage in an inverse ratio to the capacity; i. e., the 
rotary converter is subjected to high voltage strains, 
although not so well insulated as the transformer 
which is subjected to the lower voltage strain. By 
placing an additional condenser in multiple with the 
rotary, thus increasing the capacity, the voltage 
Strain is better distributed, resulting in the more 
highly insulated transformer taking the greater 
strain. A one-microfarad condenser, such as the 
car mounting form type K-3 arrester, with the spark- 
gap short-circuited, will excellently answer the 
purpose. One condenser should be connected 
between each lead and ground on the alternating- 
current side of 600-volt direct-current rotary con- 
verters, and two condensers in the case of 1200 or 
1500-volt rotaries. 

To prevent flashovers on the direct-current com- 
mutator of a rotary converter arising from sudden 
overloads or short-circuits on the line near the 
station, the K-3 car mounting form of arrester may 
be used, and should be connected with the gap 
short-circuited, directly across the direct-current 
brushes inside the fields. The type A electrolytic 
arrester with charging gap short-circuited may be 
similarly used, but the condenser arrester should be 
satisfactory under the majority of conditions. 
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TYPE MP LIGHTNING ARRESTERS 
100 to 750 Volts Direct or Alternating Current 
For Car, Line, and Station Use 





StyLe No. 47417 
For Car MountING 


Description—These arresters are provided for use 
on voltages from 100 to 750, alternating or direct 
current. They are especially adapted, however, for 
protection of direct-current railway motors or power 
motors, and are arranged for mounting on either car, 
pole, or wall. 

The type MP (or multipath) arrester consists 
of ground and. gauged particles of carborundum 
held together by a binding compound, and shaped 
in the form of a disc, with metal plate terminals at 
each side of the disc. The binding compound is a 
dielectric, and is broken down between particles 
in the operation of these arresters so that this car- 
borundum block consists of many arcing paths 
between the particles of carborundum. At a rise 
in voltage above normal, due to a static charge on 
the line, these gaps break down and provide a free 
discharge path to ground. Upon the voltage drop- 
ping to normal the arcs are broken, since they are so 
finely divided that they cannot be maintained at 
normal voltage and the size of the block is such as 
to carry off all discharges without heating. Since 
no generator current can follow the static discharge 
there is no noticeable surge such as caused by ar- 
resters which allow the power circuit to flow to 
ground and then disrupt it by mechanical means or 
magnetic blowout. 

For voltages up to 400 the carborundum is used 
without additional gap. For voltages from 400 to 
750 the arrester includes a single small gap between 
broad metal points in series with the carborundum 
block. Both arresters discharge at a lower rise above 
normal voltages than is possible with any other form 
of arrester, except the condenser and the electrolytic. 

The only impedance toa static discharge in the MP 
arrester is the resistance of the arcs. This arrester 
has, therefore, the lowest equivalent gap and the 
maximum discharge capacity of any similar service, 
except the condenser and electrolytic types. The 
large diameter of the block gives a large cross- 
section of discharge path and a corresponding 
freedom of discharge. 


StyLe No. 154297 
For PoLe MountinG 


These arresters are contained in cast-iron boxes, 
which are: practically unbreakable, and they are 
light in weight, small in size, and convenient, there- 
fore, for handling and mounting. One-half of the 
casting can easily be removed, making access to the 
arrester easy for inspection or repairs. They are 
waterproof against rain or splashing of water from 
car wheels. 

Mounting—Type MP arresters are furnished in 
three forms of mounting, as follows: 

In the car mounting form for open wiring, the 
mounting lugs are on the top half of the casting, so 
that the arrester can be mounted on a floor sill. 
The bottom half can be opened for inspection. 

When the arrester is mounted on the car roof a 
clearance of 4 inches is required for the removal of 
the lower half of the casting for inspection. If 
sufficient clearance can not be secured for the use 
of arrester Style No. 47417, arrester Style No. 
154297 (for voltage 400 to 750) should be used. 
Both of the foregoing arresters are to be mounted 
in a vertical position. 

For line and wall mounting the arrester is supplied 
similar to the car mounting form, except with the 
mounting lug on the bottom half of the casting. 
The upper half can be removed for inspection. 





DIscHARGE PATHS IN TyPpE MP ARRESTERS 
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PRICES—TYPE MP ARRESTERS 


The style numbers and list prices include the arresters complete and ready for installation. 


Approx. WT., LBs. List Price 

Volts Mounting Net Boxed Style No. Each 
100 to 400 On wall or pole 7% 9 230110 $8 75 
100 to 400 On cars 1% 9 269573 So7'p 
400 to 750 On wall or pole 7% 9 154297 8 75 
400 to 750 : On cars 1% 9 147417 8 75 
Carborundum block, for use in any of above arresters ........... ccc ee cece e eee e ee eeeeencs 247950 1 25 


Order by Style Number 


STYLE No. 47417 
STYLE No, 269573 





StyLe No. 154297 
StyLe No. 230110 


These dimensions are for reference only. For official dimensions apply to nearest district office. 


TYPE K-3 LIGHTNING ARRESTERS 


Application—The type K-3 
is for line, car, and station 
protection on direct-current 
circuits of 750 or 1500 volts. 
It is especially applicable for 
protection of direct-current 
railway and power motors, and 
for direct-current generators 
and rotary converters. When 
properly connected it is also 
valuable in preventing flash- 
overs on the commutator of 
rotary converters. 





Type K-3 WITHOUT SPARK 
Gap OR RESISTANCE 


The type K-3 can be made extremely sensitive 
and after installation requires no attention except 
inspection. It handles only transient energy on 
the line, and does not allow passage of any power 
current. Thus this arrester does not cause any 
surges on the line, as do arresters that have to 
break heavy power arcs after each discharge. About 
five arresters per mile are recommended for line 
protection and one or two to each car. It can be 
mounted on top or under the car. 

This type of arrester should be used where local 
conditions are so severe that higher degree of pro- 
tection is justified than can be obtained with the 
lower-priced type MP arrester. The type K-3 


arrester is equal in protective ability to an electro- 
lytic arrester of the car-type in first-class condition, 
but is without any of the inconveniences of the elec- 
trolytic type for car service, and requires very little 
maintenance expense. 

The type K-3 arresters are very effective for the 





For Voltages Up to 1500 


protection of direct- 
current apparatusin 
stations of small to 
medium capacity 
and for direct-cur- 
rent lighting or 
power-circuit in- 
stallations. For 
such application 
this arrester is only 
exceeded in protect- 
ive value by the 
large size Westing- tye. K.3 Wira SPARK GaP AND RE- 


house type A elec- SISTANCE, SHOWING ACCESSIBILITY 
trolytic arresters. or SPARK-GAP CHAMBER 


Construction FOR INSPECTION 
—The type K-3 ar- 
rester is of the condenser type and is supplied in 
two forms: One form consists of a condenser alone; 
the other consists of a condenser in series with a 
spark-gap, the condenser being shunted by a high 
resistance. (See diagrams of connections.) 

The condenser is of the flat plate unit-form, which, 
in case of burnout, is easily exchanged without the 
necessity of dismounting the arrester. The con- 
densers in all the type K-3 arresters have a capac- 
itance of one microfarad, which is equivalent in 
capacity to 100 miles of average line. 


In the arrester without gap the condenser is con- 
nected directly across from line to ground, whether 
mounted on pole or car. Direct current cannot 
pass through a condenser, and there is, therefore, 
no leakage. The condenser is charged to normal 
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voltage, but as soon as static surges appear the con- 
denser discharges these surges at any voltage above 
normal. The use of the arrester without gap is 
important in the protection of apparatus having 
weakened insulation. Many railway cars are oper- 
ating with motors that will not stand a break- 
down test at the voltage necessary to bridge an 
arrester gap, but with this type of arrester they are 
given protection. 

In the arrester with gap the principal differences 
are that the condenser is always discharged and, 
therefore, affords a slightly increased capacity for 
discharge of any static wave of great volume. The 
use of the gap also provides a means for testing the 
operation of the arrester by the use of tell-tale papers 
and provides an easy way to make and break the 
circuit for testing the condenser. This arrester 
may be used with the gap short-circuited inasmuch 
as the resistance shunting the condenser is of such 
high value that only a negligible amount of direct 
current can flow and no heating results. 

General— The arrester is mounted in a rectangular 
cast-iron box with a waterproof cover. The spark- 
gap chamber of the form having spark-gap is acces- 
sible by removing a small separate cover. The 
arrester can be easily mounted underneath the car 


Condenser. 
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Leads to Line and Ground. 


WitHout SPARK Gap or RESISTANCE 


or on the roof of the car, and is suitable for mounting 
in any position on car, pole, or wall. 

Testing—The only way in which the type K-3 
arresters can fail is by the open-circuiting or short- 
circuiting of the condenser. 

An open circuit is extremely improbable, but can 
be determined by charging and discharging the 
condenser and observing the spark. In the gap- 
form of arrester with the gap open the condenser is 
kept discharged by the resistance and upon closing 
and opening the gap a spark of considerable inten- 
sity can be observed. In case the condenser is 
open-circuited and the resistance only in circuit, 
the spark will be very faint. Inthe type of arrester 
without gap or resistance the static spark through 
the condenser can only be observed upon making 
the circuit after breaking it and discharging the con- 
denser. For this purpose the circuit should beopened 
between line and arrester, and the line lead from the 
arrester should be touched to any convenient ground 
thus short-circuiting the condenser and discharging 
it. With the condenser discharged the circuit to the 
line should be closed and the spark observed. 

If the condenser has failed and has short-circuited 
it will have blown the fuse or if no fuse is provided it 
will have burned off a lead or opened the car breaker. 


PRICES—Type K-3 Lightning Arresters 
Style number and list price include the arrester complete as described, ready for installation. 


Volts Description 
100— 750 Without gap or resistance 
750-1500 Without gap or resistance 
100- 750 With gap and resistance 
750-1500 With gap and resistance 


Approx. Wr., LB. List 
Net Boxed Style No. Price 
42 256368 $27 50 
42 256369 37 50 
45 256371 51 50 
45 256372 61 00 


Order by Style Number 
OUTLINE DIMENSIONS 





With Gap AND RESISTANCE 
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DIRECT-CURRENT LIGHTNING ARRESTERS—Continued 















































TYPE A ELECTROLYTIC LIGHTNING ARRESTERS 
For Voltages Up to 2450 


be easily short-circuited for the purpose of charging 
the arrester, which operation should be performed 
oncea day. ‘The arrester can be operated on direct 
current with the gap closed, but in this case the 
leakage current disintegrates the aluminum trays 
and the electrolyte, giving them a much shorter life 
than when a gap is used. 

In addition to the daily charging of the arrester, 
it is necessary to inspect the condition of plate and 
replace the electrolyte about once a year. If the 
arrester is used with gap short-circuited, this period 
should be reduced to once in six months. 


Outline Dimensions 





Description—These arresters are for use in generat- 
ing stations or substations up to 2450 volts, and are 
provided for indoor mounting only. While listed for 
direct current use, the present form of arrester with 
spark gap may be used for low-voltage alternating- 
current installations, in which case the maximum 
voltage rating for each arrester should be reduced 
10 per cent from that given. 

The type A.electrolytic arrester is entirely similar 
in construction to the type AK arresters for higher 
voltages, alternating current, described elsewhere, 
except that no charging resistance is required. 
The same aluminum trays are used, and these trays 
are mounted in an iron tank of ample strength, and 
of such size as to provide sufficient oil for cooling 
purposes under all possible operating conditions. + 
The size of aluminum plate exposed to electrolyte is 
twice that of any other alternating-current alumi- 

| num arrester, and several times that of any other 
direct-current aluminum arrester, therefore this type 
A arrester exceeds in discharge capacity any other 
arrester for similar service. It is not limited like 
competing types to any particular kilowatt capacity 





of circuit. 
The type A arrester is provided with a fuse Dimensions in Inches 
mounted on top of a tank, and with a gap for in- oe a pir: : 2 ane e 
. . * oO 
sulating the arrester from the line. This gap can 5 to 8 1734 13.4 “3 
Prices 
The style number and list prices include the arrester complete and ready for installation. 
No. of Electro- Gals. of Approx. W, Lps.t Style List. Price 
Voltage Trays lytef Oil Net. Boxed No. Each 
O- 350 2 1 9 42 72 201555 $ 75 00 
350- 700 3 2 9 42 72 120830 79 OO 
700-1150 4 a ey 9 42 72 201556 83 50 
1150-1400 5 - 4 13 42 83 201557 88 00 
1400-1750 6 5 13 42 83 201558 92 00 
1750-2100 7 6 13 42 83 165047 96 OO 
2100-2450 8 7 13 42 83 201559 100 0O 
Accessories 
Cup for filling tra geist, vast itt ee er oRe RIA Scie biete ea elas ae ee 125412 * 
Aluminum tray (treated) without connection lug. ................... 229147 ¥ 
Aluminum tray (treated) with connection lug....................... 229148 * 
Typé. D electrolyte:(8-aunce bottle)-: tec. den ee cee ae 141539 $0 50 


*See prices of same style number listed under ‘‘Types AK and AL Lightning Arresters.” 
t+Number of bottles of electrolyte style No. 141539. 
tWeights do not include oil or electrolyte. Net weight of oil, 714 lbs. per gal.; shipping weight, 9 lbs. per gal. 


Order by Style Number 
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Westinghouse Lightning Arresters 


SERIES LIGHTING CIRCUIT LIGHTNING ARRESTERS 


FOR DIRECT-CURRENT AND ALTERNATING-CURRENT CIRCUITS 





Type Il LiGHTtNING ARRESTER 


These arresters are for use on direct and alter- 
nating current series arc and Mazda lighting cir- 
cuits, 

Types I and J arresters are for direct current only. 
The type I arrester is mounted on a marble base for 
station use. The type J arrester is enclosed in a 
weatherproof box for outdoor use. They consist of 
two metal electrodes mounted on a lignum vitae 
block, flush with its surface. Charred or carbonized 
grooves between the electrodes provide a ready 
path for the discharge, while other grooves at right 
angles to the discharge path provide a vent for the 
discharge gases. A second block fitting closely over 
this mounting block so confines the gases produced 
by the discharge that they develop a very high 
pressure and are, accordingly, expelled violently 
through the grooves, As these grooves are at 
right angles to the normal discharge path the 
expulsion of the gases almost instantly disrupts 
the arc and stops the discharge. The absence of 
series resistance gives these resistors great freedom 
of discharge and increases their protective value, 
while the expulsion of the gases disrupts the arc so 
quickly that the discharge produces practically no 
visible effect on the operation of the lamps, as there 
is no time for movement of regulator of a rectified 
system, or of the regulating device of a brush arc 
machine. This makes these arresters much superior 
to the horn-gap type, inasmuch as the latter require 
the use of serixs resistance which considerably re- 
duces their protective value, while the long time 
required for the arc to rise on the horns before 
breaking causes the regulator coils to move and 
seriously reduce the current through the arc lamps, 
in some cases interrupting the service, 
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Type J LIGHTNING ARRESTER 


Applications of Types I and J Arresters—When 
the maximum generated voltage at the arc lamp- 
circuit terminals or the brush arc machine or 
Cooper Hewitt constant-current regulator does not 
exceed the voltage given in the table below use the 
corresponding combination of arresters, 


Max. Gen. Voltage Combination of Arresters 


4000 Volts 2 arresters connected as in Fig. B 
7000 Volts 3 arresters connected as in Fig. C 
10000 Volts 4 arresters connected asin Fig. D 


Type C arresters are for alternating-current cir- 
cuits only. They are provided for both indoor and 
outdoor mounting. The arrester for outdoor 
mounting is the standard style used on alternating- 
current lighting and power distribution lines, and is 
enclosed in a cast-iron box which is excellently 
weatherproof. The indoor arrester consists of a 
standard type C spark-gap unit mounted on a 
marble base so as to provide the necessary in- 
sulation. 

The type C arrester consists of six spark gaps 
between knurled non-arcing metal cylinders and 
has no resistance in series with the gaps. It is 
especially applicable to alternating-current constant- 
current circuits, since the use of the non-arcing metal 
gaps disrupts the generator current which follows a 
static discharge, at the zero point of the first half 
cycle. While this arrester is limited in the capacity 
of the circuit upon which it can be applied when used 
on power lines, it is unlimited in its application to 
series lighting circuits, owing to the constant-current 
characteristics of the circuit. The elimination of 
the series resistance, therefore, makes this not only 
the simplest forra of arrester, but an ideal one for the 
service. 
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SERIES LIGHTING CIRCUIT LIGHTNING ARRESTERS—Continued 


anise 


fig A fig 8 fig fig 0 





Application of Type C Arresters—Where the maxi- When more than one arrester (type I, J or C) is 
mum open-circuit voltage of the constant-current used between each line and ground, the customer 
regulator does not exceed the voltage given in the should provide extra insulation for the arrester next 


table below, use the corresponding combination of to the line by mounting it on wood, 



















arresters, PRICES 
oe om ee : Combination e ae Style number and list price include lightning 
4500 Volts ) arrecters connected sain FB arrester complete, ready for installation. | 
8000 Volts 3 arresters connected as in Fig. C 
11000 Volts 4 arresters connected as in Fig. D Style No. Type Circuit Mounting List Price 
> tees 1810 I DC: Indoor $14 75 
Note—In all interconnected double-circuit con- 1811 J Dc. Outdoos 14 75 
stant-current regulators, the open circuit voltageisthe 241167 G A.C. Indoor 7:75 
maximum voltage that can be generated by the regu- 62133 Cc A.C. Outdoor * 
lator and not the voltage of each of the two circuits. *See price of same style number listed under “Type C Light- 


ming Arresters. 


Order by Style Number 


OUTLINE DIMENSIONS 








ZDrill 

53— 

STYLE No. 1810 StyLe No. 1811 
Approximate weight, net 10 lbs.; boxed 15 lbs. 








STYLE No, 62133 STYLE No. 241167 


Approximate weight, net 7 lb.; boxed 9 lbs, 
These dimensions are for reference only. For official dimensions apply to the nearest district office. 
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Westinghouse Lightning Arresters 


Section 1-A 


SPARK-GAP AND LOW EQUIVALENT LIGHTNING 
ARRESTERS 


FOR A.C. LIGHT AND POWER CIRCUITS 


These arresters are of two general types, classified 
according to their application. First, moderate 
priced arresters for protection of distributing trans- 
formers; second, high-capacity and high-voltage 
arresters for the protection of large transformers, 
generating apparatus, etc. The latter class must 
be higher in protective power than the former, owing 
to the greater importance and value of the apparatus 
protected, and these arresters are only exceeded in 
protective power by the electrolytic arresters, type 
AK, described elsewhere. 


Application 

Type MP arresters will give excellent protection 
when applied on alternating-current distributing 
circuits or transformer secondary circuits up to 750 
volts. They are especially recommended for pro- 
tection of low-voltage induction motors. 

In the line of non-arcing metal multigap arresters 
the smaller and lower priced forms listed are appli- 
cable for protection of distributing transformers by 
mounting at the transformer and at intervals along 
the line. This application includes arresters types 
C, CR, G and W. For higher class protection, 
the type S or outdoor low-equivalent arresters are 
used at the transformer. 

In the larger and more expensive forms, including 
the type S and the Low Equivalent arresters, the 
degree of protection offered is greater, and these 
arresters are, therefore, applicable for protection of 
station apparatus, such as transformers, which 
should be given high protection because of their 
importance in controlling an entire circuit, motors, 
small generators, rotaries, etc. 

For protection of transformers on distributing 
circuits one single-pole arrester per phase or one 
multi-pole arrester should be used at the trans- 
former and such additional arresters installed be- 
tween transformers as will give a maximum of five 
sets to the mile of line. 

For the protection of station apparatus, a set of 
arresters should be installed at the station on each 
incoming line or feeder, if full protection is required. 
If only the generators are to be protected, one 
arrester should be connected to each lead from 
generator to bus. 


Distinctive Features 


The distinctive features of Westinghouse arresters 
are: A variety designed to meet all requirements; ar- 
resters of the spark-gap type distinguished by the use 
of multiple gaps with gap electrodes of non-arcing 
metal; gap electrodes easily turned to present 
edditional arcing surface, giving excellent life 
without renewal; resistances where used at lowest 
value compatible with protection of the arrester 
from destruction; equivalent spark-gap of each 


arrester lowest possible for the type of service for 
which the arrester is listed; resistance of a new and 
superior material; all arresters arranged for easy and 
safe inspection; all parts easily renewed when neces- 
sary and at low cost; outdoor arresters entirely 
rainproof, although easy of access. 


Operation 


All Spark-Gap and Low Equivalent arresters 
are of the non-arcing metal type, and consist of 
spark-gaps and non-inductive resistances mounted 
in various combinations. 

The spark-gap points are made of an alloy, the 
fumes of which tend to extinguish an arc by failing 
to re-establish it after the zero point in the first half 
cycle. This quality avoids the necessity of special 
circuit-breaking devices with moving parts, and by 
confining the, power arc to the limits of one-half 
cycle in time allow the use of a resistance smaller 
in size and of lower value than would ordinarily be 
required to carry the current without overheating. 

These arresters are of four classes in their arrange- 
ment of gaps and resistances, as follows: 

First—Series gaps only. 

Second—Series gaps and series resistance. 

Third—Series gaps and gaps shunted by resistance. 

Fourth—Series gaps, series resistance, and gaps 
shunted by resistance. 

In the first class is included the type C arrester. 
Such an arrester is limited in the kilovoltampere 
capacity of power behind the line, as there is no 
resistance within the arrester to limit the power 
current. In this arrester the static discharge across 
the series gaps to ground is followed by the power 
current, which, being properly limited in the appli- 
cation, is broken by the non-arcing gaps in the 
manner above indicated. This arrester affords most 
excellent protection within its limits of application, 
due to its great freedom of discharge. 

The second class includes type CR and type W 
single-pole arresters, and type G multipole arresters. 
While not affording as free a discharge as arresters of 
the first and third classes, the series resistance of 
these arresters is necessary in order to allow their 
use on circuits of large capacity. The value of the 
resistance, however, is less than in the average 
arrester of the series resistance type, due to the use 
of non-arcing multiple gaps as explained above. 
The static discharge through these arresters, after 
passing the series gaps, goes through the resistance to 
ground, and the generator current which follows is 
limited by the resistance toa value that can be easily 
disrupted in the usual manner by the non-arcing gaps. 

The third class includes the type S arresters, 
which, having no series resistances, are limited in 
the kilovoltampere capacity of the circuit upon 
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which they may be used to 2000 kilovoltampere of 
normal generator capacity. This rating can be 
increased by reactance of transformers or other 
apparatus in the circuit, or by any condition tending 
to limit the amount of power which can flow through 
the arrester on a short-circuit. This is explained 
very fully in the catalogue on oil circuit-breakers 
with regard to ‘‘breaking capacity.” 

In these arresters various steps of resistance are 
connected across the shunted gaps. Light discharges 
after closing the series gaps take the shunt resist- 
ance path to ground. Heavy discharges by breaking 
down the shunt gaps, find a free path to ground 
without resistance. When the power arc follows, 
however, the shunt gaps acting in addition to the 
series gaps quench it and shunt it to the resistance 
path... The resistances reduce the current to a value 
which the series gaps can easily disrupt. 

The fourth class of arresters include the Low 
Equivalent arresters. These are similar to the 
third class, but include in addition a series resistor, 
and may, therefore, be used on circuits of greater 
capacity. (However, on modern circuits, of very 
large capacities the electrolytic form. of arrester 
should be used). The operation is the same as in 
the case of the third class arresters, except that the 
series resistance helps the combined series and shunt 
resistance. 

The low equivalent forms of arrester, including 
the type S and Low Equivalent arresters, represent 
the best protection known prior to the development 
of the electrolytic forms of arrester, and are still the 
most satisfactory which can be obtained in situations 
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SPARK-GAP AND LOW EQUIVALENT LIGHTNING ARRESTERS—Continued 
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where the daily attention required by an electrolytic 
arrester cannot be given, such as isolated substations 
without attendants. 


Construction 


In all but the type W arresters the non-arcing 
metal-gap electrodes consist of knurled cylinders 
arranged so that they may be rotated after the 
exposed surface has been burned away by arcing. 
In the type W arrester non-arcing-metal cupped 
discs are used, thus giving without attention a very 
long arcing edge. Both forms of gaps, therefore, 
provide for long life without replacement. 

The resistance rods used are of a new composi- 
tion that is absolutely unaffected by high frequen- 
cies, and has: an almost negligible temperature 
coefficient. These resistors also defy breakage 
more than the usual forms’ heretofore employed. 
They are mounted in fuse clips so as to be easily 
removed for inspection and replaced when broken. 

All arresters are mounted with ample insulation, 
which consists of porcelain or marble in all except 
the type W arrester, where bakelized micarta and 
moulded spacers form the insulation. 

For the smaller outdoor arresters iron boxes are 
used on account of their unbreakable nature and 
facility for weatherproofing. In the larger outdoor 
arresters the usual form of wooden box is used, 
this being well made and entirely weatherproof. The 
type W, being a line suspension type of arrester, 
is made dampproof, and in the outdoor form is 
protected from direct action of rain by a metal 
hood. All exposed parts are weatherproof. 


TYPE MP LIGHTNING ARRESTERS 
Single Pole, for 100 to 750 Volts, A,C. or D.C, 


For protection of alternating-current or direct- 
current circuits of 750 volts or under, the type MP 
arrester as given on pages describing arresters for 
railway service, is used with the following changes: 

This arrester, which consists of a multitude of 
minute spark-gaps contained in a moulded car- 
borundum block and a single series spark-gap 
between metal surfaces, is supplied for service from 
400 to 750 volts, with the main gap open, which is 
the standard form as listed for railway use. For 
voltages up to 400 the main spark-gap is eliminated, 
leaving only the carborundum block gaps to be 
broken down by the static surge. At normal volt- 
age these arresters provide perfect insulation from 
ground, while at a very small raise over normal volt. 
age they will break down and discharge in a multi- 
tude of small arcs with great freedom, as no series 
resistance is used. Upon voltage dropping to nor- 
mal the power current cannot follow, owing to the 
finely divided arcs. Therefore they provide great 
freedom of discharge, and are unlimited in capacity. 





These dimensions are for reference only. 
For official dimensions apply to the nearest district office. 


They are especially recommended for 250-volt 
alternating-current or direct-current distributing 
systems; for alternating current 110, 220, 440 or 550 
volt secondary Circuits, and for 250-volt direct- 
current mine haulage systems, 


Prices 
me are D > at APPROX. WT. LBs. 
Style No. escription Net Boxed is 7 
Type MP Raniaide arrester for wall tie are 
or pole mounting: 
230110 100 to 400 volts 7% 9 * 
154297 400 to 750 volts 7% a * 


*See price of same style number listed under 


“Type MP D.C. Arresters.”” 
Order by Style Number 
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SPARK-GAP AND LOW EQUIVALENT LIGHTNING ARRESTERS—Continued 


TYPE C LIGHTNING ARRESTERS 


Double-Pole, for 1000 to 1250 Volts, 60 Cycles only 
Single-Pole, for 1250 to 2500 Volts, 60 Cycles only 
For Single Distributing Transformer Protection, Limited Application 


The type C arresters are for use on 60-cycle cir- 
cuits not exceeding 200 kilovoltamperes of station 
power when installed within 2 miles of the source 
of power. For each additional 100 kilovoltamperes 
of capacity there should be an additional mile of line 
before this type of arrester is applied. Where the 
generator capacity is over 200 kilovoltamperes and 
the distributing circuit is fed by transformers in- 
stead of direct by the generator, these arresters 
may be applied if the transformers are not over the 
following capacities. For arresters installed within 
one mile from the transformers the capacity of the 
transformer should not exceed 20 kilovoltamperes 
and for each additional mile of circuit an additional 
two kilovoltamperes of transformer capacity is 
allowable. These transformer capacities refer to 
transformers in the generating or substation, and 
not to the distributing transformers which the 
arresters are to protect. For circuits of larger ca- 
pacity, or 25 cycles, types CR, G or S arresters are 
recommended, 


For application up to 1250 volts the arrester 
may be used double-pole by connecting middle lead 
to ground and each end lead to a line wire, thus 
giving three gaps in series. Above 1250 volts the 
arrester should be used single-pole by cutting out 
the middle lead, connecting one end lead to the line 
and the other end lead to ground, thus giving six 
gaps in series. The type C arresters cannot be 
used on 3-phase, 4-wire, 4000-volt, grounded-neutral 
circuits. 

This arrester consists of seven non-arcing metal 
cylinders mounted.on a porcelain base, encased in a 
weatherproof iron box arranged for mounting on 
pole or cross arm. 

Separate resistors as listed below may be used 
for changing existing installations of type C ar- 
resters from limited to unlimited capacity. These 
are supplied in two forms—one being uninsulated, 
arranged with clip connectors at each end, one being 
attached to the line and the other to the line lead 
of the arrester. The other form is insulated, and 
supplied with flexible leads at each end instead of 
clips. Both are weatherproof. 

In application, these resistors in series with three 
gaps make a complete arrester between line and 
ground up to 2500 volts, consequently, one type C 





Type C Arrester on Pole 
Arrester Unit 


x 

arrester becomes double-pole instead of single-pole 
on 2500 volts, and the middle lead of the arrester 
should be used for ground connection. One type C 
arrester and two resistors are required for a 2-wire 
line, 114 arresters and three resistors for a 3-wire 
line, and two arresters with four resistors for a 4- 
wire line. 

These resistors may be mounted rigidly by the 
use of a mounting bracket. This bracket consists of 
a standard wood insulator pin and iron cradle 
arranged so that the resistor can be clamped in the 
cradle by the use of heavy cord. An ordinary 
glass insulator (not supplied with the bracket) 
is hung from the line and the mounting bracket 
screwed into same. This prevents the resistors 
swinging in the wind. 





STYLE No, 62133 


Prices 
Approx. Wr. Lpgs. : : 
Style No. Description Net Boxed List Price 
62133 Type C Arrester 7 9 $8 10 
48231 Gap Unit 24 3% 4 40 
219533 Uninsulated Type C Arrester Resistor 2 90 
Insulated Type C Arrester Resistor 3 as 


Mounting Bracket for Resistors 





“att Order by Style Number 
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SPARK-GAP AND LOW EQUIVALENT LIGHTNING ARRESTERS—Continued 


TYPE CR LIGHTNING ARRESTERS 
Single-Pole For 1006 to 5000 Volts, Any Frequency 





InN Iron Box 
Type CR 2500-Vo_t ArresteR SHowING Door OPEN 


Type CR 5000-Vo_tt Woop Box ARRESIER 


The type CR arresters are for use on any circuit of 
2500 or 5000 volts maximum potential or under. 
The 2500-volt maximum potential arrester can be 
used on a 3-phase 4-wire 4000-volt grounded- 
neutral circuit when connected the same as for a 
2500-volt 3-phase 3-wire circuit. 


The 2500-volt maximum potential arrester is simi- 
lar to the type C with the addition of series resist- 
ance, and consists of four knurled non-arcing metal 
cylinders mounted on a porcelain base, with a 
series resistor which is held in an enclosed fuse clip, 
the whole mounted in an iron box or a wooden box. 

The 5000-volt maximum potential arrester is simi- 





For Distributing Transformer Protection, Unlimited Application 





In Woop Box 6 


lar to the 2500-volt arrester except that seven 
knurled non-arcing metal cylinders and a larger 
resistor rod are used. This arrester is supplied 
mounted in a wooden box only. 


In all these arresters the unit is mounted on the 
inside front cover so that-it is automatically dis- 
connected from the circuit when the box is opened. 
This makes inspection and repairs entirely safe for 
the linemen and is an especially desirable feature 
in an arrester of this type which ordinarily is used 
in considerable numbers on a line and receives 
routine inspections. 








a Ground 
Type CR ARRESTER MouNTED Iron Box Woop Box 
OUTLINE DIMENSIONS 

Voltage Description Dimensions—Inches Approx. Wr.—Lz. ; ; 

A B cS Net Boxed Style No. List Price 
2500 Type CR Arrester, Iron Box........ ey: res 4 10 13 240916 $8 8 50 
2500 Type CR Arreser, Wood Box........ 16% x% 1235 10 13 272985 8 50 
2500 Gap Unit, including Resistor Rod.... pate axe ee 2 3 242017 4 80 
2500 Resistor Rodi wigan snes & s Mjethieps eyes arte Bae ; \% 4 210233 1 50 
5000 Type CR Arrester, Wood Box....... 1845 5% 131% 13 16 275976 13 50 
5000 Gap Unit, not including Resistor Rod ee Sele 3 hiae 3 4 280837 2 30 
5000 Resistor Rods aa es tian eae ; i \y 3% 257788 2 30 
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SPARK-GAP AND LOW EQUIVALENT LIGHTNING ARRESTERS—Continued 


TYPE G LIGHTNING ARRESTERS 


Multipole, For 1000 to 2500 Volts, Any Frequency 


For Distributing Transformer Protection, Unlimited Application 





Two-PoLe Type G 


Type G arresters are for use on alternating- 
turrent circuits from 1000 to 2500 volts of any fre- 
quency, and of unlimited capacity. They are for 
the same application as the type CR arresters, but 
are made in multipole form only, making it neces- 
sary to install and use only one arrester, instead of 
two, three, or four single-pole arresters. The type 
G arresters can be used on 3-phase 4-wire 4000- 
volt grounded-neutral circuits. 

The non-arcing metal cylinders are supplied in 





THREE-POLE TypE G 


sets of seven, with the middle cylinder connected 
to ground, so that ane set is used for a 2-pole 
arrester; two sets for a 4-pole arrester; and two 
sets with one side disconnected for a 3-pole 
arrester. These arresters are for outdoor mounting 
on pole or cross arm. The gaps and resistors are 
mounted on a porcelain base with barriers between 
resistors. This base is encased in a weatherproof 
wooden box of good construction. 











Prices 
2 Approx. WT. Lgs. A 4 
Description Poles Net Boxed Style No. List Price 
Type G Arrester 2-pole 134% 35 151225 $17 00 
Type G Arrester 3-pole 25 57 151224 25 50 
Type G Arrester 4-pole 25 57 151223 34 00 
Gap nite wee ae Wen) ee Pe 6 ef) 9527 
Resistance’ Rodi? Ure aad, Tae % 2 98062 T 
*See price of same sty!e number under‘‘Type S Lightning Arresters.” 
+See price of same style number under ‘‘Low Equivaient*Lightning Arresters”’ 
Type G OUTLINE DIMENSIONS 
Dimensions In INcHES 
Style No. 
B Cc F G |H I Tia) R;| 8S 
151225 | 1954 | 17% | 1554] 714/ 234 |1 114% | 6| 7 %|7% 
151224 | 2295 | 2033 | 1835 | 113g) 4% | #3 | 15% 7| 944) % | 98 
151223 | 22:% | 2033 | 1855 | 1134 | 4% | 43 | 153,| 7| 914 | 4 | OM 





These dimensions are for referencé only. 
apply to nearest district office. 


Order by Style Number 


For official dimensions 
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SPARK-GAP AND LOW EQUIVALENT LIGHTNING ARRESTERS—Continued 
TYPE W LIGHTNING ARRESTERS 
Single-Pole For 3000 to 13,200 Volts, Any F requency 
For Distributing Transformer Protection, Unlimited Application 


The type W arresters are for use on alternating- 
current circuits of any frequency, and of unlimited 
capacity. A single unit may be used for voltages 
above 5000 and up to 6600, while two units in series 
may be used for voltages above 6600 and up to 
13,200. 

The type W arrester consists of a set of non-arcing- 
metal cupped discs mounted on a center insulating 
rod, with arcing gaps formed by molded insulating 
spacers. A resistor is connected in series, and 
encased in a weatherproof micarta tube. An eye 
at the top of the arrester; insulated by a porcelain 
cap, allows the arrester to be supported either from 
the line or from the cross arm, and no other form 
of mounting is necessary. When used for 13,200- 
volt circuits two arresters are mechanically hooked 
together, electrically connected in series and are 
supported from the line wire or cross arm by an insulator, Style number 214316, which provides the 
necessary insulation between line and arrester. 
Connection is made from the line to a binding post 
at the top of the arrester, and from a binding post 
at the bottom of the arrester to ground, the ground 
wire acting as a guy to hold the arrester from swing- 
ing. The type W arrester cannot be used on 
3-phase, 4-wire, 11000-volt or higher grounded- 
neutral circuits in single units. 





INSULATOR 


STYLE No. 214316 INpoor Typr W OvutTDOooR TyPE W 






For outdoor service the standard arrester is 
provided with a metal rain shield, to prevent direct 
contact of rain or snow against the metal gaps. 


This type W form of arrester represents adequate 
protection for transformers, and is of the most 
rugged and simple design possible, thus pro- 
viding for the first time a moderate priced pro- 
tection for distributing transformers of the higher 
voltages. 


Type W ARRESTERS, MOUNTED 


f 


OUTLINE DIMENSIONS 
Approx. Wr. LBs. 


Style No. Type Voltage Net Boxed List Price 
179914 Indoor 6600 94 21% $25 50 
201673 Outdoor 6600 10 25 27 00 
214316 Insulator* ' f8 10 


*For use with two type W arresters in series on 13,200 volt-circuits. 

{Supplied without additional charge when specified on order for 
type-W arresters in the quantity of one insulator for each set of two 
arresters. 


7 Approx 
eRnoiensonL 


STYLE No. 214316 





Order by Style Number 
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SPARK-GAP AND LOW EQUIVALENT LIGHTNING ARRESTERS—Continued 


TYPE S LIGHTNING ARRESTERS 
Single-Pole, For 2,000 to 7,500 Volts, Any Frequency 


For Transformer or Station Protection, Limited Application 


Type S lightning arresters are single-pole for use 
on alternating-current circuits of any frequency, 
from 2000 to 7500 volts but limited in capacity to 
2000 kilovoltamperes in terms of normal generator 
capacity, except that where’used on circuits con- 
nected to the secondary of transformers of not over 
1000 kilovoltamperes capacity the generator capa- 
city may be disregarded. 





STYLE No. 277814 ‘ 


These are essentially low equivalent arresters, 
and where arresters of this type are desired for ca- 
pacities greater than above stated the Low Equiva- 
lent arresters should be used. For circuits of 
greater capacity, where an arrester for-less protec- 
tive power may be used, the types CR, G or W 
should be used, according to voltage. : 





Styte No. 277817 


Type S unenclosed lightning arresters Style Nos. 
100727 and 277817 are designed for indoor service 
but may also be used as safety spark-gaps on the 
same voltages for which they are here listed as 
lightning arresters, and with the same limitations 
as given above. 

The type S arrester consists of a larger number of 
non-arcing metal cylinders, between which are 





StyLe No. 100727 


formed the series gaps and shunt gaps (according 
to voltage), and rod resistors connected across the 
shunt-gaps. The cylinders are mounted in a porce- 
lain container, and the resistors in enclosed fuse 
clips, both being mounted on a marble base. In 
the outdoor form this unit is encased in a weather- 
proof wooden box of good construction. 


Prices—Type S Arresters 


INDOOR ARRESTERS 
Approx. WT., LBs. 


OUTDOOR ARRESTERS 
Approx. WT., LBs. 


Voltage Net Boxed Style No. List Price Net Boxed Style No. List Price 
2000-3500 141% 25 100727 $16 75 25 45 262067 "$23 50 
3500-5000 15 27 277817 25 75 30 50 262054 38 25 
5000-7500 17 30 262063 38 25 33 55 277814 46 75 
Style No. List Price 
CAD CIE CUe alae csthe eae eh aia S's tell oles Hotion 9587 $1 60 
Resistance RO wipes Wane f feie welt caw vlad o's wdare 239186 1 00 


Order by Style Number 
\ 





1019-7A 
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SPARK-GAP AND LOW EQUIVALENT LIGHTNING ARRESTERS—Continued 

















StyLe No. 262054 


Mounting wonsnost not extend 
under base more thon lf" 












Mount apparatus af pole 
least 2; Fom nearest 


grou cp 


vs StyLeE No. 100727 





4 


z 





._ onion ooo 


Seiredenenee 





5° thn Dim Jo ff of Next 
Arrester Hh Barrier Belween 





its err scar 
STYLE No. 277817 StyLe No. 262063 





These dimensions are for reference only. For official dimensions refer to nearest district office. 
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LOW EQUIVALENT LIGHTNING ARRESTERS 


Single-Pole, For 2000 to 39,000 Volts 


For Protection of Transformers and Station Apparatus 





STYLE: No. 201599 


The Low Equivalent arresters are for use on alternating-current 
circuits of any frequency, from 2000 to 39,000 volts and of unlimited 
capacity. Together with the limited capacity type S arresters 
they afford a degree of protection second only to the electrolytic 
arresters. 

They are especially applicable for protection of small or moder- 
ate-sized stations, and for use where maximum protection is required, 
but where the daily attention necessitated by electrolytic arresters 
cannot be provided. 

The outdoor form of this arrester provides in the higher voltages 
a more moderately priced high grade arrester than the electrolytic. 
In this form, therefore, it is especially applicable for protection of 
outdoor transformer substations. 

It is recommended that a disconnecting switch be supplied 
with each arrester, in order to easily disconnect it from the line 
when desired. 

These arresters consist of series and shunt-gaps between non- 
arcing metal cylinders mounted in porcelain containers; also 
series and shunt rod resistors mounted in enclosed fuse clips. Both 
the gap units and the resistors are mounted on a marble base. In the 
outdoor form this marble base is encased in a weatherproof wooden 
box of good construction. 

Style numbers and list prices include arresters complete as 
described, ready for mounting, but do not include mounting bolts. 
In ordering state voltage upon which arresters are to be used. 


Prices—Low Equivalent Arresters 


INDOOR ARRESTERS 


APPROX. WT. LB. 


Voltage Style No. Boxed List Price 
2000-3500 16598 150 $24 50 
3500-5175 16599 160 33 50 
$175-—7500 16600 175 50 00 

10,000-14,500 16602 225 8s0 00 
19,000—27,500 25028 375 220 00 
27,500-39,000 25029 450 240 00 


Gap Unit, Style No. 9587, all Voltages 
Resistance Rod, Style No. 98062, 2000-7500 Volts 
Resistance Rod, Style No. 210610, 10,000—14,500 Volts 
Tell-Tale Papers, Form No. 5491, for Shunted Gaps, per Pad of 50 
*See price of same style number shown under ‘ ‘Type S Lightning Arresters.”’ 


Order by Style Number 


Resistance Rod, Style No. 214245, 19,000-39,000 Volts.............-2...ee0e. 


Tell-Tale Papers, Form No. 5492, for Series Gaps, DALMPAC Ok, SU de siewioincat wel ak 





5 — 
Oe — 7 





STYLE No. 263045 


OUTDOOR ARRESTERS 


Approx. Wr. Ls. 





Style No. Boxed List Price 
201597 240 $ 40 00 
201598 256 50 OO 
301801 360 139 00 
201603 600 820 00 
263045 700 540 00 
* 
aD eek: Sa eave ; 
EY SUNN a MT 1 50 b 
PRES PL MMW he Ladner te uake cotenera at seth 2 00 ’ 
boar PRN et ee ciuahis se taki is mre tera elie ace 1 50 
PRU TR oe wie devia es ataeehaia eit stitisane whe 2 20 
rs 
1012-94 i" 
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SPARK-GAP AND LOW EQUIVALENT LIGHTNING ARRESTERS—Continued 


Outline Dimensions—Low Equivalent Arresters 
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SPARK-GAP AND LOW EQUIVALENT LIGHTNING ARRESTERS—Continuea 


SAFETY SPARK GAPS 





a 


StyLe No. 46185 STYLE No. 4753 


It is well known that with transformers, operating 
on high voltage lines with ungrounded neutral, and 
having large ratios of transformation, there may 
occur, on the low tension side, momentary voltages 
to ground, called ‘static disturbances”, greatly in 
excess of the normal voltage. In general they are 
the result of a change in the static balance of the 
high-tension side and its connecting circuits. Unless 
certain precautions are taken, such a static dis- 
turbance on the low tension side may cause serious 
stresses in the secondary insulation of a transformer 
with ratio of transformation more than 5 to 1, be- 
cause the insulation of its secondary is less able to 
withstand them. 

A method of relieving this disturbance is to con- 
nect a discharge spark gap between some point of 
the low tension side of the transformer to be pro- 
tected (a middle or neutral point, if one is available) 
and the ground. The spark-gap opening is such 
that any voltage very much in excess of the maxi- 
mum normal will cause a discharge to ground, and 
thus the low tension side is practically tied to 
ground during such disturbance, while at other 
times it is ungrounded. It is the usual practice to 
ground the secondaries of low tension lines and 
spark gaps are not required in such cases. 

The spark gaps style numbers 4753 and 46185 
are designed for use on transformer secondary cir- 
cuts and for protecting individual series arc lamps. 
‘These spark gaps are single-pole, and consist of two 


cylinders of non-arcing metal with an air-gap be- 
tween. One of the cylinders is connected to ground 
the other to the line. 

Type S unenclosed lightning arresters, Style Nos. 
100727, 277817 and 262063 are used as safety spark 
gaps on the same voltages for which they are listed as 
lightning arresters and with the same limitations as 
given for type S lightning arresters. 

Style number and list price include spark gap 
complete and ready for installation. 


Prices 
Style No. Type Voltage List Price 
46185 _ Outdoor 0-1100 $3 75 
4753 Indoor 0-1100 14 50 
100727 Indoor 1100-3500 * 
277817 Indoor 5000T * 
262063 Indoor 7500+ * 


For voltages above 7500 a spark gap is not ordinarily used. 
Special recommendations will be made for such voltages. 


‘Order by Style Number 


OUTLINE DIMENSIONS 





StyLe No. 46185 
Approx. Shipping 
Wt.—5 Pounds 





STYLE No. 4753 
Approx. Shipping 
Wt.—i5 Pounds 


These dimensions are for reference only. For official di- 
mensions apply to the nearest distrtct office. 


“See price of same style number shown under ‘‘Type S Lightning Arresters.”” 


Maximum Voltage. 
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FUSE-TYPE LIGHTNING ARRESTERS 


SINGLE POLE, FOR ALTERNATING-CURRENT RAILWAY AND POWER SYSTEMS 
For Voltages up to 22,000 
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Application—In single phase railway work the 
fuse-type arrester meets the demand for a simple 
low-priced, yet effective device for protection from 
the effects of lightning discharge or overvoltage. As 
the lines between transformer sub-stations and cars 
are most in need of protection, in order to drain the 
trolley wire of dangerous static discharges and 
thoroughly protect the cars, these arresters should 
be placed at frequent intervals along the track so that 
a car is never further than 1000 feet from an arrester. 

For use on alternating current lighting and power 
systems the fuse-type arrester should be considered 
an auxillary to the standard form of arrester, pro- 
viding extra protection and reducing the severity of 
discharge reaching the station arresters. These 
arresters can be of considerable value if their use is 
not taken as a reason for omitting the usual methods 
of protection, since after the fuse is blown no pro- 
tection is given by this arrester until the fuse is 
replaced. This fuse-type arrester would, therefore, 
be applied at special danger points on a transmission 
line, such as on hill tops. The blowing of the small 
fuse used takes place so quickly that synchronous 
apparatus is not effected. The use of a horn gap 
makes this arrester applicable to both grounded and 
ungrounded neutral lines. 

Operation—The horn gap holds the normal 
voltage but breaks over completely when the voltage 
is excessive. This horn gap, as will be seen from the 
illustration, can be adjusted for any normal voltage 
from 0 to 22,000 and fastened by lock nuts. The 
fuse permits the lightning discharge to go freely to 
ground, but the short circuit is opened immediately 
after the discharge passes by the blowing of the fuse 


Order by Style Number 


which releases the tube. The action of the breaker 
is positive and direct without chance of failure. 

The fuse should be of about No. 28B.&S. copper 
wire. When the fuse blows, the trigger at the bottom 
is released and the tube swings out to a vertical posi- 
tion thus indicating that a new fuse is needed. The 
tube may then be removed from the trunion with 
a pair of wooden fuse tongs, a new fuse inserted, and 
the. tube replaced. The fuse tube is made of 
Micarta. 

Advantages and Disadvantages—The fuse-type 
arrester has the advantages that it is simple low- 
priced, and does the work without the danger of 
permanently grounding the line. It has the dis- 
advantage that the arrester is useless for further 
service until the fuse has been replaced. On this 
account it will be necessary to use a sufflicent number 
of arresters to prevent them all being blown in one 
storm and then to inspect them regularly. This 
involves considerable labor but no arrester in giving 
the desired protection will be free from the necessity 
of such inspection. 

Mounting—The arrester should be mounted on 
the pole high enough to be out of reach except by 
using the fuse tongs. 


PRICES 


Style number and price include lightning arrester 
complete, as illustrated. 


Style No, Volts List Price 
48814 6600 $22 00 
93590 11000 24 00 

190159 22000 29 00 


The voltage of the circuit should always be specified when 
ordering this arrester. 
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LIGHTNING ARRESTER FITTINGS 


GROUND PLATE 


The fittings listed herein provide simple and suffi- 
cient means of effecting a good ground and also a sub- 
stantial but inexpensive method of mounting the types 
MP, C, and CR lightning arresters on iron poles. 

Ground Plate—This plate consists of a circular 
piece of cast iron, 12 inches in diameter, 34 inches 
thick with a 34 inch pipe tap in the center for con- 
necting to the arrester. The surface is increased 
by means of corrugations, as shown in the accom- 
panying illustrations, to 336 square inches, affording 
ample contact with the earth, and capable of taking 
care of all discharges through the arrester. 

The plate should preferably be buried at the foot 
of the pole so that the ground wire runs to it in a 
straight line from the arrester. Care should, of 
course, be taken to see that the earth in which the 
plate is buried is damp. 

If the ground wire is placed within the pipe leading 
to the ground plate it should be soldered to a cap 
at the top of the pipe to eliminate the inductive effect 
due to the wire being surrounded by the iron. 

Ground Point and Cap—The simplest and most 
effective method of securing a good ground for line 
arresters is by means of an iron pipe with a malleable 





GrounD PoINT AND CAP 





iron point having a dipped galvanized finish, and a 
brass cap with a lug for soldering the ground wire. 

The pipe may be driven into the earth, or if it is 
too hard to permit driving, a hole may be dug and 
the pipe placed therein. It should extend from 
eight to ten feet above and below the earth to secure, 
respectively, a good ground and prevent any tam- 
pering with the ground wire. 

Should it be desired to make use of a longer pipe 
which would be inconvenient to drive into the earth 
two pieces can be used and connected together by a 
coupling. 

The brass cap and malleable iron point are tapped 
for use with 34-inch pipe. 

Iron Pole Bands for MP, C and CR Arresters—For 
affording a convenient and ready method of mount- 
ing the types MP, C and CR arresters on iron poles 
of various diameters, there are listed below three- 
pole band brackets. These brackets consist of two 
semi-circular light iron straps which are clasped 
around the pole and tightened by means of two bolts 
and nuts. 

The arrester is mounted on the flattened part and 
secured thereto by bolts. 


PRICES 

WEIGHT, PouNDsS List PRIcE 
Style No Description Net Shipping Per 100 
157171 Ground plate 7 13 $188 00 
157170 Brass Cap V3 % 67 0O 
157169 Malleable point 1 102 0O 
157172 65%-inch diameter pole band 2 2 157 0O 
157173 75%-inch diameter pole band 2% 2% 160 oo 
157174 85-inch diameter pole band 2% 2% 163 


Order by Style Number 
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LIGHTNING ARRESTER FITTINGS—Continued 


APPROXIMATE DIMENSIONS 





Fic. 5—Grounpb PLate 





A 
Fic. 6—Po Lr Banb 





Fic. 4—MEtTHop or MountiInG TyPpE MP 
ARRESTER ON [RON POLE 


Dimensions in Inches 





Pye tap Pn) Style No. A B D 
157172 4 3% 6% 
Fic. 7—Grounp Point AND Cap 157173 4% 4 75% 
157 174 4 414 854 


These dimensions are for reference only. 
For official dimensions apply to the nearest district office. 
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Type AK ELecrrorytric LIGHTNING ARRESTER FOR 15001 To 25000-VoLT SERVICE 


Electrolytic lightning arresters are recommended 
for stations of large capacity operating at 1000 volts 
and above, particularly where generators are to be 
protected. If properly maintained, they excel every 
other known device in the protection given from 
lightning and all kinds of static disturbance. 


Essential Properties—There are two essential. 


properties inherent in the electrolytic arrester that 
make it virtually an electric safety valve: first, it 
offers a very high resistance to the flow of current 
at normal voltages and a very low resistance 
at abnormal voltages, the change in resist- 
ance being instantaneous with the change in voltage; 
second, it acts as a condenser, so that its effective 
resistance to current at low (normal) frequencies is 
great, but to currents at high (abnormal) frequencies 
such as the frequencies of static disturbances, it is 
small, These vital properties are due to films elec- 
trochemically deposited on aluminum trays in the 
arrester. 

The distinctive features of the type AK arrester 
are: An inorganic electrolyte that is more stable 
chemically, less affected by heat, and which causes 
less dissolution of the film between charging periods 


than any electrolyte previously on the market; 
double cone-shaped aluminum tray. the area ex- 
posed to electrolyte being double that of any other 
arrester; trays spaced by porcelain pieces and not 
touching wood; ventilating duct in center of tray 
stack for additional circulation of..oil; tank linings 
of bakelite micarta, impervious to moisture; charge 
and-discharge resistor on all arresters; fuses in- 
cluded with all arresters; the use of sphere gaps on 
arresters, 15001 volts and above. 


Application of Arresters—All listed three-phase 
arresters are adapted for grounded or ungrounded 
neutral service. These arresters consist of four 
elements, one connected to each phase with the 
fourth element connected between the common 
point of the three and ground. 


For three-phase four-wire solidly grounded neutral 
service a special arrester of three elements, when 
desired, can be supplied at a lower expense than the 
four-element arrester listed. These arresters are 
supplied with elements sufficient to stand full volt- 
age between each phase and ground. Dimensions 
and price upon application. 


1014-1 
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TYPES AK AND AL ELECTROLYTIC LIGHTNING ARRESTERS—Continued 


Application Voltage—In applying 
type AK electrolytic lightning 
arresters, it should be carefully 
borne in mind that it is not the 
normal operating voltage of the cir- 
cuit that determines the rating of 
the arrester to be used. The maxi- 
mum rated voltage of the arrester 
must be at least equal to the maxi- 
mum operating voltage that may 
exist at any time at the point 
where the arrester is installed. 
This maximum voltage usually 
occurs at the time of no-load and 
is equal approximately to the volt- 
age of the generator or transformer 


feeding the line upon which 
the arrester is installed. On long transmission 
lines of considerable electrostatic capacity, 


the maximum voltage at the end of the line farthest 
from the generator or transformer may be even 
higher at times of no load. Where this condition 
is known to exist and the maximum rated voltage 
of an arrester is very near the maximum line voltage, 
it is recommended that an arrester for the next 
higher voltage be installed. 

It is the practice of some operating companies 
tO purchase arresters for the ultimate voltage of 
their lines and then operate 
‘the arresters at the present 
line voltage which is 
materially lower than the 
ultimate. When the fore- 
going condition exists it is 
recommended that (1st) when 
the lines will be changed to 
the higher voltage within 
one year from date of de- 
livery, the higher voltage 
arrester be purchased and 
used complete; and (2nd), 
when the lines will not be 
changed to the higher volt- 
age within one year from 
date of delivery the higher 
voltage arrester with trays 
omitted to make the arrester 
directly applicable at the 
service voltage be purchased 
complete. Under the second 
condition of purchase the 
necessary additional trays 
can be inserted for use on 
full voltage with little 
trouble when wanted. 





STRUCTURE USED FOR 


eel aad dient an nen All test guarantees are 


based on the nominal volt- 
age, but the arresters may be 
used on voltages up to the 
Maximum, 


This shows aluminum 
trays nested in wooden 
supporting frame for a 
7500 - volt ungrounded 
neutral arrester, 








ALUMINUM TRAY FOR ELECTROLYTIC ARRESTER 
(STYLE No, 229147) 


General Construction—The type AK electrolytic 
lightning arrester consists of a system of nested 
aluminum cup-shaped trays (supported on porcelain 
and secured in frames of treated wood) arranged in 
a steel tank. The system of trays is electrically 
connected between line and ground, and between 
line and line. These trays contain a liquid electro- 
lyte which, on charging the arrester, forms a film 
on their surfaces. This film prevents flow of current 
at normal voltages but forms a free path for abnor- 
mal voltages or static discharges. Upon cessation of 
the abnormal stress, the film regains its original 
resistance practically instantaneously and prevents 
power current from following the discharge. 

Type AK arresters equipped with sphere gaps 
are listed herein for voltages of 15,001 volts and 
above. Arresters with horn gaps are listed up to 
and including 15,000 volts. The gaps are so ar- 
ranged that they are readily adjustable for any 
line voltage, and are provided with charge-and- 
discharge resistors on all arresters. Suitable 
mounting supports carry the sphere or horn gaps 
and their accessories. 

Arrangement of Tanks—On indoor arresters for 
three-phase circuits up to 7500 volts, the electrolytic 
elements are contained in one grounded tank. On 
indoor arresters for three-phase circuits for 7501 to 
15,000 volts, two grounded tanks are used On 
three-phase indoor arresters of 15,001 volts and. 
higher, four ungrounded tanks are used one tor 
each-phase leg of the system and a ground jeg. On 
all listed single-phase and two-phase arresters, one 
ungrounded tank is used. 


y 





Cross-SECTION OF TRAYS SHOWING SPACES 
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TYPES AK AND AL ELECTROLYTIC LIGHTNING ARRESTERS—Continued 


Arresters for outdoor service are the same as in- 
door arresters except that outdoor insulators are 
provided on terminals. They are not provided for 
voltages of less than 5001. For voltages below 
this, the gaps cannot, with safety, be set close enough 
together out of doors to take advantage of the 
freedom of discharge of the electrolytic element. 
If the horn gaps are set too close together, they are 
short-circuited by rain. If type AK arresters for 
less than 5001 volts must be installed out of doors, 
a shelter should be built for their protection. 


Horn and sphere gap structures for indoor 
arresters for voltages up to 15,000 and outdoor 
arresters for voltages up to 7,500 are arranged for 
wall mounting. Horn and sphere gap structures 
are self-supporting on indoor arresters of 15,001 to 
25,000 volts and outdoor arresters of 7501 to 69,300 
volts. The vertical pipe or structural steel for horn 
and sphere gap structures is not furnished on indoor 
arresters for voltages above 25,000 and outdoor 
arresters for voltages above 69,300. 


The supporting structure for the transfer switch 
and the ‘‘footstep bearing”’ structure for the horn 
or sphere gap short-circuiting device is furnished on 
all arresters. 


The treated aluminum trays are annular in shape 
thus providing a larger area exposed to the elec- 
trolyte than any other shape of tray in general use. 


This gives proportionately greater freedom of dis- 
charge. Another advantage of the annular shape 
is that it provides an opening up through the center 
of each stack of trays for the circulation of the 
cooling oil where it is most needed. 


The trays are separated from each other by 
porcelain spacers arranged around the edge of the 
tray insuring positive separation and ample space 
between trays for the escape of such gases as are 
formed during a heavy discharge. The porcelain 
being an inorganic material and not of vegetable 
origin, offers the least possibility of carbonized paths 
bridging the trays. The porcelain spacers inherently 
vary slightly in thickness but this does not affect the 
operation of the arrester because the resistance of 
the cell resides primarily in the film on the tray 
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ARRESTER 


and only slightly in the electrolyte. The trays are 
thoroughly treated chemically and electrically before 
leaving the factory and are shipped with the film 
already built up, thus making it easy to place the 
arrester in service without initial charging. 


Tray elements for arresters of 46,201 volts and 
above are assembled in sections. Each section is 
contained in a frame which slides in guides to its 
position in the tank. Elements for voltages below 
46,201 are built as a unit to fit the tanks. 


The tanks are of sheet steel with all joints welded. 
Every precaution is taken to guard against the possi- 
bility of oil leakage. Tanks for arresters rated above 
25,000 volts have an insulating ‘“‘chimney”’ lining of 
micarta, spaced from the tank surface to facilitate 
the circulation of oil and increase the insulation. 


Oil—The trays, filled with electrolyte, are com- 
pletely immersed in transformer oil in the tanks. 
As the oil is lighter it does not mix with the electro- 
lyte. The oil provides for insulation and cooling 
and prevents evaporation of electrolyte. The vol- 
ume and circulation of oil in the tank which is nearly 
filled, is great enough to absorb the heat due to a 
continuous discharge for a long period. 


1014-16A 
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Electrolyte—Type D electroylte is an inorganic 
solution and is more stable chemical y and more 
satisfactory in general than any electrolyte pre- 
viously avaiable. It will permit operation ofthe 
arresters at temperatures as high as 135 degrees 
Fahrenheit. 


The films on the surfaces of the trays gradually 
dissolve and require periodical ‘‘charging”’ to keep 
the arrester in operating condition. Daily charging 
is recommended as best practice, but longer periods 
are practicable depending on the condition of 
arresters and surrounding temperature. Charging 
is accomplished by bridging the horn gaps for a few 
moments; this impresses line voltage on the arrester 
and rebuilds the films. 


Type D electrolyte ‘s furnished in powder or 
dry form to be mixed with distil ed water before 
using. Liquid electrolyte will be furnished only 
when specially required due to difficulty generally 
experienced by the purchaser in procuring a supply 
of pure distilled water or mixing the electrolyte so 
as to preserve its chemical purity. 


The following instructions for making liquid 
electrolyte from dry electrolyte are sent with each 
shipment of dry electrolyte on Instruction Label, 
No. 947. 


Contents—This bottle or vessel contains dry chemicals, 
which are to be used only in the preparation of electrolyte for 
use in Westinghouse electrolytic lightning arresters. 

Cleanliness—Cleanliness in handling and mixing the elec- 
trolyte is a prime requisite. The successful operation of the 
arrester depends largely upon cleanliness. When properly 
mixed with pure water, this electrolyte will give very satisfac- 
tory results, but the Westinghouse Company can not be 
responsible for unsatisfactory operation of the arrester that is 
clearly due to the use of impure water or unclean methods of 
mixing. 

Distilled Water—Only distilled water should be used in 
mixing electrolyte. Not all forms of commercial distilled water 
are sufficiently pure for use for this purpose. Distilled water 
made from saturated, superheated or exhaust steam often 
gives trouble due to presence of boiler compounds, cylinder 
oils, or other impurities, The safest and most satisfactory form 
of distilled water is made in a tinned copper still. 

Caution— Before Mixing—(1) When not in use, keep 
bottle or vessel corked or closed. 

(2) Mix entire contents of this bottle or vessel at one time, 
in order to secure uniformity of mixture (liquid electrolyte). 

(3) For container in which electrolyte is to be mixed, use 
a wide mouthed glass jar, a porcelain enamelled vessel (with 
porcelain free from cracks) or a glazed earthenware jar. Vessels 
or containers used in mixing electrolyte must be thoroughly 
clean and not previously used for acids or alkalis. Containers 
previously used for mixing electrolyte may be used again for 
that purpose. 

(4) Stirring rod to be used in the mixing of electrolyte may 
be of aluminum or glass. 

Mixing—(1) In the preparation of electrolyte, the hands 
should not come in contact with the water or chemicals, as 
perspiration contains chlorides which may cause the electrolyte 
to give unsatisfactory service. 

(2) To prepare electrolyte, mix the contents of this bottle 
or vessel, as given below, with distilled water. The mixture 
should be stirred until the crystals are dissolved, and the solu- 
tion may be hastened by slightly heating the solution. 

Dry: Electrolyte. ..i)6 -t.08.!. Contents of this bottle 
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PORCELAIN TRAY SPACER 


Caution—After Mixing—(1) Before placing electrolyte in 
the lightning arrester, make sure that no crystals remain on 
the bottom of the mixing container undissolved. 

(2) Liquid electrolyte for future use may be kept in clean 
glass carboys, glass bottles or aluminum containers, Vessels 
containing liquid electrolyte must be corked or sealed to keep 
out dirt and foreign substances. 


(3) Liquid electrolyte should be kept in a warm place to 
prevent freezing and subsequent breaking of the containers. 


Charging-current indicators, for use in measuring 
the current taken by the type AK arresters in 
charging, consist of an ammeter mounted on the 
switch stick and a set of jacks mounted on the 
arrester tanks, on the bushings, or on the horn or 
sphere gaps, depending on the construction of the 
arrester. The jack is, in reality, a receptacle 
arranged for the insertion of the switch stick, and 
is So connected in the arrester circuit, that when 
the stick is inserted and the sphere or horn gaps 
short circuited, the charging current flows through 
and is indicated on the ammeter. 


Horn and Sphere Gaps—The sphere gap has 
shorter dielectric spark lag than the horn gap, that 
is, it has a greater speed of discharge. The use of 
sphere gaps on the high voltage arresters, therefore, 
considerably increases the protection afforded the 
apparatus. On the lower voltage arresters, the 
rods forming the horn gaps are of such a diameter 
that they have the same effect as sphere gaps, that 
is, the gap is so small in proportion to the diameter 
of the horn that the effect is the same as if sphere 
gaps were used. 


It is to be noted that sphere gaps have horn ex- 
tensions, rising above the spheres, to assist the arc 
to rise, and thus be quickly extinguished. 

On all electrolytic arresters for alternating- 
current circuits the horns or spheres when in the 
operating position are on a straight line. The 
charging operation is performed by rotating one 
horn or sphere with respect to the other one until 
it is offset sufficiently for one or the other of the 
horns or spheres of each gap to come in contact 
with a phosphor-bronze strip attached to the support 
of the opposite horn or sphere making up the gap. 
The gap may be swung out to the widest extent 
on open position and used as a disconnecting switch. 

On indoor arresters for voltages less than 15001 
volts the horns are held in their normal oper- 
ating position by stops located on the horizontal 
bar which connects and operates, as a unit, the 
several *movable horns. The stops on this 
horizontal bar may be disengaged by rotating 
the bar which is normally held in position by gravity 
acting through the combination of a weight and the 
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operating handle. When the stops are disengaged 
the movable horns may be pushed to the left 
by means of the handle into the charging posi- 
tion, to the right into the open position, or into 
the intermediate or operating position. When the 
operating handle is released in either the charging 
or open positions, gravity again returns the stops 
to the engaged or normal position, and holds the 
gaps in that position. 

On all indoor arresters for voltages above 15,000 
and on all outdoor arresters the gaps are operated 
as described above, with the exceptions noted 
below. The horizontal bar for operating the gaps 
instead of being actuated by a handle is actuated 
by a rod and lever system. At the right hand end 
of the supporting framework a: horizontal bar or 
lever which moves over a plate, with operating and 





CHARGING-CURRENT INDICATOR FOR USE ON TypE AK 
LIGHTNING ARRESTERS 


open positions indicated, is placed at a convenient 
height for handling. The horizontal lever is held 
in either the operating or open position by a pin 
arrangement, and is connected to the horizontal 
bar operating the gaps by a vertical rod. The 
charging operation is performed by pushing the 
operating horizontal lever beyond the normal oper- 
ating position, thus permitting the short-circuiting 
clips to make contact across the gap. 

The adjustment of the gap setting is obtained by 
placing the gap in the operating position, loosening 
the set screws, which hold horn or sphere in position, 
and moving the horn or sphere either forward or 
backward until the desired setting is obtained. 

All arresters for voltages above 73,000 have the 
same design of gap structure and transfer switch 
irrespective of the differences in the shape of tanks 
or the mounting of trays. 

Charge and Discharge Resistance—All type AK 
arresters include a charge and discharge resistance 
_ connected between the main horn or sphere gap and 
the arrester proper. These resistance units consist 
of rod resistors shunted by one or more spark gaps. 
The resistor is of a composition which possesses the 
quality of remaining practically uniform under all 


conditions of service. The shunt gaps are between 
small horn gaps. 

In the operation of charging, the normal generator 
current takes the resistance path, thus limiting the 
charging current to a low value and damping out 
any oscillations that might result from charg'ng, 
due to the inductance and capacity of the line and 
arrester. 


Lightning discharges of lesser intensity pass 
through the resistance, but heavy discharges find too 
much impedance in that path and instead break 
over the shunt gaps. After the lightning discharge 
has passed, the films on the trays rebuild and reduce 
the current to a value such that it is drawn out of 
the shunt gaps into the resistances. These now 
assist the main gaps to break the are and interrupt 
the current flow. The resistances thus come into 
play at the end of a discharge before the main arc 
breaks, and are able to prevent the discharge from 
setting up secondary oscillations in the same way 
that they do during the charging operation. 

These resistance units may be omitted from the 
standard arrester where it is thought that charging 
surges will not affect apparatus connected in the 
circuit, and allowance will be made for this omission. 

Transfer Switch—On each occasion of ‘‘charging’’ 
arresters to rebuild their films, after once bridging 
the gaps the leads connecting the two middle legs 
to the ground pipe and to the center fuse respec- 
tively, should be interchanged and the gaps again 
bridged. Each tank serves alternately as the ground 
leg until the next charging period. Transfer 
switches are provided which, when thrown, affect 
this interchange of connections. 

Fuses—It is often desirable to set the gaps so that 
they will discharge in the event of a ground occurring 
on one leg. To prevent such a discharge, which 
might be heavy from continuing indefinitely, and 
injure the arrester, fuses are inserted which protect 
the arrester but in no way reduce its effectiveness. 
The fuses are on the arrester side of the horn gaps 
and serve as disconnecting switches for the arrester 


tanks. 


An alarm bell attachment, which can be connected 
to the ground lead of the arrester to indicate when a 
discharge is taking place, can be furnished at extra 
cost. This attachment consists of a small safety 
spark gap, around which is shunted an alarm bell. 
Another more satisfactory but more expensive form 
of this device substitutes a small electrolytic cell for 
the spark gap, which reduces the danger of punc- 
turing the bell winding. The bell itself may be 
placed at any desirable point with leads from it 
connecting to the arrester. 


A measuring cup is furnished with each arrester 
outfit for filling the trays with electrolyte. 


Complete directions for the installation and main- 
tenance of electrolytic lightning arresters are con- 
tained in Instruction Book 5127. 
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When ordering or requesting information on 
special electrolytic lightning arresters, the following 
data should be given in every case: 


(1) Rated voltage of circuit, phases, frequency, 


(2) What is maximum operating voltage at power 
station? 


(3) Is any part to be mounted outdoors? 
(4) Is the neutral of the system grounded directly 
or through a low or high resistance? 


(S) Is any special construction desired to fit local 
surroundings? 


(6) Is it expected that the operating voltage will 
be increased at a later date? 


(7) Remarks. 


Copper Tubing for Wiring Arresters—In order to 
reduce the impedance as much as possible, copper 
tubing is recommended for use in wiring high- 
voltage type AK arresters. The use of this tubing 
secures the advantage of a large conductor surface 
without using large wires and at a lower cost than 
Wires. 

Copper tubing has the additional advantage of 
being easy to install and requiring fewer insulators. 

Arresters for outdoor service are furnished com- 
plete with copper tubing for wiring for voltages from 
15,001 to 69,300. 

As the indoor installations of lightning arresters 
vary greatly in detail, it is not desirable to provide 
copper tubing for wiring the arresters complete. 
Copper tubing, therefore, is listed from which parts 


may be selected for wiring the arrester after the 
layout has been decided. 












TYPE OF PHASE LEG FoR 69,301 To 138,600 VoLT ELECTRO- 
LyTIC LIGHTNING ARRESTER—(BARRIER Not SHowN.) 


Elliptical tank with two terminals, tray structure in two 
columns, tray structure insulated from tanks; tanks may be 
mounted on any foundation and solidly grounded thus giving 
increased protection to operator. 
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TYPE AL IMPULSE GAPS 





Type AL (Impurse-Gap) ELECTROLYTIC ARRESTER INSTALLED AT A 66000-VoLtT STATION 


Application—The type AL impulse gaps for light- 
ning arresters are recommended for use in connection 
with lightning arresters which protect stations of 
large capacity operating at 11,000 volts and higher. 
The impulse gap excels every other known gap in 
assisting arresters to give protection from lightning 
and other high-frequency or high-voltage dis- 
turbances. 

The impulse gaps, as listed herein, are for use in 
connection with electrolytic or other three-phase 
(grounded or ungrounded-neutral-circuit) lightning 
arresters now in service. 

Distinctive Features—The impulse gap protects 
the insulation against high-frequency or steep wave- 
front surges of high potential at a lower voltage 
than does any other known gap. 

Operation—The old-fashioned plain horn gaps 
had considerable time-lag, allowing a high-frequency 
surge to rise to a much higher voltage than would a 
low-frequency surge before discharging and giving 
protection. The development of the sphere gap 
partly prevents this situation by eliminating the 
time lag so that all frequencies are discharged at 
the same voltage. The new impulse gap has a 
negative time lag; that is, the higher the frequency 
the lower the voltage at which the gap discharges. 
Thus the impulse gap automatically selects the 
dangerous surges and gives protection more quickly 
than any other known form of gap. 

The impu!se gap not only incorporates all of the 
virtues of the horn gap and the high-speed sphere 





gap, but also possesses the property of selecting 
high-frequency or steep-wave-front surges and 
discharging them at a lower voltage than the normal 
voltage setting of the gap. It should be particularly 
noted that the impulse gap is the only device which 
will protect insulation against a steep-wave-front 
surge of reverse potential, that is, a sudden drop in 
voltage. The high-frequency discharge voltage 
may be as low as two-thirds, or even one-third, of 
the normal-frequency value. It is, therefore, pos- 
sible to use a gap setting that will permit of the 
desired degree of protection against dangerous 
surges while not permitting too frequent discharging 
on minor surges at normal frequency. 

The high speed of the sphere gap as compared 
with the horn gap is due to the elimination of the 
time required to build up a sphere of equal-potential 
surface at the discharge part of the horn gap. The 
sphere of the sphere gap provides at once for this 
sphere of equal potential surface and practically 
eliminates corona and reduces field distortions when 
the gap is set equal to, or less than, the sphere di- 
ameter. By the use of the sphere gap the voltage 
to ground, or the break-down voltage, at any fre- 
quency does not materially exceed the 60-cycle 
discharge voltage of the gap. However, the sphere 
gap does not give the desired protection against 
steep-wave-front, or high-frequency surges, due to 
its inability to discharge these disturbances at lower 
voltage than the normal frequency setting of the 
gap. It is necessary to set all arrester gaps for a 
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sufficiently high normal frequency break-down 
voltage so that they will not discharge too fre- 
quently on comparatively harmless low-frequency 
switching surges. With the impulse gap, however, 
the advantages of this high normal-frequency setting 
of the gap can be had without the corresponding 
disadvantage of reduced protection, since the 
high-frequency break-down value of the gap is much 
lower. This is because high-frequency discharges 
start from the auxiliary electrode and have only 
one-half of the gap to jump. The latter electrode, 
also, is so shaped that although the gap is one-half 
of the main gap, the break-down voltage is only 
about one-fourth as great: that is to say, high-fre- 
quency surges not only are’not delayed in discharg- 
ing, as with plain horns, by the need of building up 
a static field; but; instead, discharge at a voltage 
even lower than the normal value of the main gap, 
since they automatically select the auxiliary gap 
of much lower voltage break-down. 

Fig. 2 illustrates this graphically. V2 T2represents 
the point and time of break-down of a properly de- 
signed sphere gap which has no time lag. V, Ty 
shows the delay resulting from. the time lag of an 
ordinary horn gap and the consequent greater rise 
of voltage before the discharge takes place. V3 73, 


Arrester Line 


Fic. 3—ScHEMATIC DIAGRAM 
oF IMPULSE GaP 
on the other hand, shows the earlier discharge and 
the quicker and better protection resulting from 
the lower voltage break-down of the impulse gap 
due to its selective property. 

The impulse gap uses a circuit (see Fig. 3) that, 
at normal frequency, is balanced as to voltage, but 
becomes unbalanced and starts a discharge in the 
case of any high-frequency surge. At normal fre- 
quency there is no difference of potential between 
the mid-point of the condensers and the auxiliary 
electrode midway between the auxiliary horn and 
sphere gap. A high frequency, however, passes 
freely through the condensers and piles up its full 
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voltage across the resistance, that is, across one- 
half of the total gap. This gap, therefore, breaks 
down, resulting in the total voltage being impressed 
on the remaining gap, which breaks down in turn, 
dissipating the disturbance to ground. The break- 
down of each half of the gap is facilitated by the 











OE MTom yor hy 


lime 
Fic. 2—TypicaL CurRVE oF A H1GH-VOLTAGE WAVE 


fact that the auxiliary electrode is small in size 
(having needle gap characteristics) so that the dis- 
charge voltage of each half of the gap is about one 
quarter, rather than one half, of that of the total 
gap between the spheres. It should be especially 
noted that the danger to apparatus from steep- 
wave-front surges, particularly of reverse potential, 
may be out of proportion to their actual magnitude, 
due to the inductance of apparatus, which not only 
produces a high voltage across the first few turns of 
the winding of any apparatus, but also a much 
higher voltage to ground than the normal voltage 
of the impulse, due to the addition of induced or 
reflected voltage to the normal voltage of the im- 
pulse. If the apparatus is to be protected with a 
gap and lightning arrester, the gap should be one 
that will select and discharge the high frequency 
disturbances at a voltage lower than the normal 
voltage of the gap. The impulse gap accomplishes 
the desired result. 

The necessity of selective action in the gap is 
emphasized by the following possible combinations 
(see Fig. 4) of the impulse and line voltage. (Assume 
that an ordinary sphere gap to ground is set to dis- 
charge at twice the line voltage.) 


Case C 
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Case A—The voltage of the line does not affect 
the action of the impulse, and the impulse must 
reach twice the line voltage before the gap pro- 
tecting the apparatus will discharge. 

Case B—The voltage of the impulse must reach 
only the same voltage as that of the line, before the 
gap discharges. 

Case C—The voltage must have a value three 
times the line voltage before the gap discharges. 
In this case, it is to be noted that conditions are 
such that the high-voltage stress is present not only 
to ground, but also between turns of windings of 
apparatus. Adequate protection against this con- 
dition demands the use of a gap which is very 
sensitive to steep-wave-front surges. If the im- 
pulse is oscillating the second half cycle may cause 
a discharge, but the time for protection against the 


*For a description of Faradoid insulators see section 6-A. 
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destructive effect of the first half cycle will have 
passed. 

It is to be noted that with the impulse gap, the 
discharge begins at a lower voltage than with a 
sphere gap, and hence, operates more quickly than 
a sphere gap. 

Construction—The impulse gap consists of 
standard (Faradoid* and pillar) porcelain insulators 
(two of which are used as condensers), unbalancing 
resistor, auxiliary electrode or tickler, a sphere gap, 
an auxiliary horn gap, a short circuiting clip, a 
charge-and-discharge resistor, and a supporting 
framework. The framework is equipped with feet 
which can be mounted.upon an existing structure 
if the purchaser supplies inverted feet or other 
standard pipe connections and fittings. 
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PRICES—TYPE AK. LIGHTNING ARRESTERS 


Style number and list price include arrester with are included up to 25000 volts indoor and 73000 
gaps as described complete with necessary oil and volts outdoor and are not included above these 
electrolyte and with charge-and-discharge resistor. voltages. 

Pipe supports for horn and sphere gap structures 


——— WEIGHT IN POUNDS—-— 
Net —APPROXIMATE SHIPPING— 





Erected Complete Elec- 
Gal. Inc. Oil With Oil  trolyte 
{ ——————_VOLTAGE - Elec- Gal. and and in List 
Style No. Normal Minimum Maximum trolyte Oil Electrolyte Electrolyte Carboys Oil Price 
For Three-Phase Grounded or Ungrounded Neutral Circuits 
Indoor Arresters With Horn Gaps** 
231380 ee 1000 3000 134 37 563 1050 54 348 $ 396 00 
231384 apeete 3001 5000 3 46 648 1140 62 530 439 00 
( 2313865 iene wenk 5001 7500 44 54 728 1320 72 496 497 00 
BTA9G ieee lh daeieea'e 7501 15000 734 78 1155 2065 134 727 910 00 
Indoor Arresters With Sphere Gaps 
ASVSO4 sy Osa ‘s 15001 25000 13% 128 2350 3090 220 1180 1290 00 
980844) 7 (ca.k eo 25001 37000 22 184 3149 5263 312 1690 1788 OO 
289642 44000 37001 46200 25 190 3995 6270 330 1710 2267 OO 
i 280845 seietee 46201 50000 27 200 4085 6500 355 1800 2289 00 
289641 66000 46201 69300 38 26 7327 9760 597 3920 3640 00 
; 280847 _. secane 69301 73000 40 40 7447 19000 617 4055 3723 00 
\ ar Outdoor Arresters With Horn Gaps** 
; 26682 eee as 5000 7500 414 54 800 1400 72 496 800 00 
272969 Sias wile 7501 15000 734 92 1955 3000 134 727 1025 00 
} Outdoor Arresters With Sphere Gaps 
4 O31490 0 (geen 15001 25000 134 128 2333 3130 220 1180 1383 00 
23142 Piles 25001 37000 22 184 3188 5300 312 1690 2155 00 
289639 44000 37001 46200 25 190 3995 6370 330 1710 2853 OO 
SS14390— 7 aes ee 46201 50000 27 200 4395 6600 355 1800 2878 00 
289640 66000 46201 69300 38 426 7890 9910 597 3920 4612 00 
OS334845 —)  eeneee 69301 73000 40 440 8018 10150 617 4055 4695 00 
*280848 88000 69301 92400 55 1060 16536 19890 785 8490 “7923 00 
{280849 88000 69301 92400 55 3550 41000 51500 785 32660 12183 00 
*280850 110000 92401 115500 64 1280 18019 21500 955 10785 8823 00 
‘ {280851 110000 92401 115500 64 3880 43536 53000 955 36000 14175 00 
4280852 132000 115501 138600 86 2840 37796 52000 1283 26135 18033 OO 
. $280853 132000 115501 138600 86 5200 57000 70000 1283 47840 19000 00 
Suwanee 154000 138601 161700 Seats ate 5 aves cies er wes 21667 00 
lobortis 220000 161701 231000 eae eat Wee Liles See. renee On request 
For Two-Phase Four-Wire Circuits 
Indoor Arresters With Horn Gaps 
‘ 266740) Fc eas 1000 3000 134 SH 620 1110 54 348 491 00 
i 366743.) ne eine 5000 7500 416 54 790 1382 72 496 634 00 
MY For Two-Phase Three-Wire Circuits 
Indoor Arresters With Horn Gaps 
266146. aw neas 1000 3000 134 36 557 1025 54 340 375 00 
260740. i, as 5000 7500 416 52 720 1300 72 480 478 00 
For Single-Phase Ungrounded Neutral Circuits 
Indoor Arresters With Horn Gaps _ : 
Q667 HA) cess 1000 3000 114 34 550 975 42 320 353 OO 
S667 OO Gae.. pacts 5001 7500 3 46 700 1280 56 475 448 00 
D667 STA eaters 7501 15000 6 65% 940 1800 80 705 655 00 


*Round tanks, tray structure in one column, tanks mounted on insulated platform. 
i +Elliptical tanks, tray structure in two columns, bottom insulated from tanks, tanks mounted on insulated platform, top of one 
tray column connected to line, and top of other tray column connected to tank. 
f-) tElliptical tanks with two terminals, tray structure in two columns, tray structure insulated from tanks, tanks may be mounted 
; on any foundation and solidly grounded, thus giving increased protection to operator. 
*kArresters for voltages below 15001 have horn gaps. The diameter of the rod used for making the horns of the gap, is so large 
with reference to the gap that the result obtained is practically the same as though sphere gaps were used. 


— 
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TYPES AK AND AL ELECTROLYTIC LIGHTNING ARRESTERS—Continued 


PRICES—TYPE AL ELECTROLYTIC LIGHTNING ARRESTERS 


Construction and Description—The type AL Style number and list price include arrester with 
electrolytic lightning arrester is the same in con- type AL impulse gaps as described, complete with 
necessary oil and electrolyte and with charge-and- 
discharge resistor. 

The supports for the gap structures are included 
gaps the type AL impulse gap described in the fore- 4p to 25000 volts indoor and 73000 volts outdoor and 


struction as the type AK electrolytic lightning 
arrester except that in place of sphere gaps or horn 








going is used. are not included above these voltages. 
- WEIGHT IN POUNDS ———_,, 
Net ——APPROXIMATE SHIPPING—— 
Erected Complete Elec- 
Gal. Inc. Oil With Oil trolyte 
VOLTAGE ————* Elec- Gal. and and in List 
Style No. Normal Minimum Maximum trolyte Oil Electrolyte Electrolyte Carboys Oil Price 


For Three-Phase Grounded, or Ungrounded-Neutral Circuits 
Indoor Arresters With Impulse Gap 


ead.) oblate os. 10000 15000 8% 92 1450 2400 130 850 $1140 00 
ied he 8 OE ie eee 15001 25000 134% . 128 2520 4000 220 1187 1427 00 
BEZoGG TE | ea. <- 25001 37000 20 184 3040 4760 308 1610 1870 00 
289635 44000 37001 46200 25 198 4120 6270 340 1730 2429 00 
BEZORL Ty MOR ds 46201 50000 27 208 4350 6600 370 1910 2450 OO 
289636 66000 46201 69300 38 426 7400 9850 550 3825 3942 00 
AGAOSA TY eee: os a 69301 73000 40 440 7820 11080 580 4055 4025 00 
Outdoor Arresters With Impulse Gap 
280499 —.,,.... 10000 15000 844 92 1490 2460 130 850 1187 00 
2RTSO8 WE Binks ecis 15001 25000 1344 128 2560 4100 220 1187 1480 00 
Ba SCOG Se otis. h: 25001 37000 20 184 3060 4960 308 1610 2250 00 
289637 44000 37001 46200 25 198 4400 6270 340 1730 3025 00 
BOD050 eben a. 4334 46201 50000 27 208 4500 6820 370 1910 3050 00 
289638 66000 46201 69300 ~ 38 426 7790 9850 550 3825 4917 00 
280480 _~COwii.... 69301 73000 40 440 7920 11800 580 4055 5000 00 


PRICES—ACCESSORIES AND PARTS 
Type AL Impulse Gaps 


Style number and list price include type AL impulse gaps complete as described. 


‘WEIGHT IN PoUNDS 


(<a = ae : 
VoLTaGE———_—_—__—_,, Net Weight Approximate Shipping List 
Style No. Normal Minimum Maximum Erected Weight Price 
Indoor 
CEABAG eas 10000 15000 250 450 $275 OO 
Outdoo 
262046 ASA 10000 15000 550 880 275 00 


Indoor and Outdoor 


262058 oe acs 15001 25000 575 925 285 00 
SUTSL oe pec © Wh rei 25001 37000 650 1040 298 50 
*262070 ZA) enn MAGS ree te me PO LES 1150 1760 560 00 
*277810 G6000 TARP? SON iie tice Cs NG fan's fer iia 1480 2480 715 00 


*Style number 262070 listed at normal voltage of .4000 is a 50000 maximum rated impulse gap and style number 277810 listed 
at normal voltage of 66000 is a 73000 volt maximum rated impulse gap. These gaps may be applied up to maximum rating 


Type AK Sphere Gaps 
.To Replace Horn Gaps 


Type AK arresters as formerly supplied were Note—Two horns with spheres are required for 
equipped with horn gaps for indoor and outdoor one complete gap or pole. The sphere gaps as 


service above 15000 volts. As some users may desire furnished are interchangeable with the horn gaps. 
Arresters for voltage below 15001 have horn gaps. 


The diameter of the rod used for making the horns 
of the gap is so large with reference to the gap that 

The style numbers include a horn complete with the result obtained is practically the same as though 
sphere. ’ sphere gaps were used. 


to equip their arresters with sphere gaps, sphere 
gaps for replacing horn gaps are listed below. 


Indoor and Outdoor 


Voltage of Style Number Number Required List Price 

Arrester of Sphere Gan Per Arrester Each 
15001 to 37000 272702 6 $ 7 50 
37001 to 73000 272705 6 15 00 
73001 to 115500 272706 6 17 00 
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TYPES AK AND AL ELECTROLYTIC LIGHTNING ARRESTERS—Continued 































Trays 


The prices of the trays and the number required to completely make over the tray structure of the 
arresters are given in the tables below. 


Prices 
yan List Price 
Style No. Description Each 
229147 Aluminum: tray, (treated) ‘without connection lug.) ian scismeisie ee cla eimeierat a eek ante ee ena ieee aan ue $1 70 
229148 Alvminum' tray: (treated) with! ‘connection lugém ...0%.08 ot. oe coats oie ee Eee ona 2 00 
PF Number of Trays Required 
No. of No. of No. of No. of No. of No. of 
Trays Trays Trays Trays Trays Trays 
Style No. Style No. Style No. Style No. Style No. Style No. Style No. Style No. Style No. 
i! of Arrester 229147 229148 of Arrester 229147 229148 of Arrester 229147 229148 
Three-Phase 
Type AK 289640 512 0 
Three-Phase Boies ae S Type AL 
231380 16 6 280849 712 8 
231384 32 6 280850 840 7) Three-Phase 
231386 48 6 280851 840 8 
272967 100 6 280852 988 0 277811 180 4 
eeneeg 176 4 280853 1000 8 eeoaee 268 4 
2 268 4 . a 340 4 
289642 332 4 DOAT Se we Eine : 262051 360 4 
} 280845 352 4 266755 36 5 289636 512 4 
289641 512 0 266757 75 5 262041 532 4 
280847 532 0 . . 280499 108 4 
266821 48 6 aes Fours yune ‘ 277808 180 4 
27296 104 6 268 4 
f 231426 176 4 266743 55 8 289637 340 4 
; 231428 268 4 Two-Phase, Three-Wire 262050 360 4 
; 289639 332 4 276746 16 6 289638 512 4 
231430 352 4 276749 50 6 280480 532 4 


Charge and Discharge Resistors 


The following resistors are 1 inch in diameter and of different lengths according to resistance values. 
For resistor rods of 34-inch or 14-inch diameter for older forms of arresters, apply to nearest District, 
Office, giving reading of nameplate on arrester tank, size of rods desired, voltage of arrester and order 


\ 
number upon which arrester was furnished. 


Prices 
Style Number List Price 
Resistor Rod per Rod 
276669 $3 70 
276671 3 70 
276672 3 70 


Number of Rods 


t } Number of 
Style Number « _, VOLTAGE RANGE OF ARRESTER y Rods Required 
Resistor Rod Minimum Maximum per Arrester 
For Type AK Arresters 
Three-Phase 
276669 1000 7500 3 
276671 7501 15000 3 
276671 15001 25000 6 
276672 25001 37000 6 
276671 37001 46200 12 
; 50000 
{ 276671 46201 69300 18 
{ 73000 
276671 73001 92400 24 
a 276672 92401 115500 30 
re 276671 115501 138600 30 
j Single-Phase 
276669 1000 7500 2 
276671 7501 15000 2 
' Two-Phase, Four-Wire 
} 276669 1000 7500 4 
Two-Phase, Three-Wire 
| 276669 1000 7500 3 
i For Type AL Arresters 
Three-Phase 
276671 15000 3 
276671 ’ 25000 6 
a 276672 37000 6 
276671 46200 12 


276671 
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TYPES AK AND AL ELECTROLYTIC LIGHTNING ARRESTERS=Continued 


Unbalancing Resistors 
For Type AL Arresters 


VoLTAGE RANGE OF ARRESTERS 


Number Required List Price 


Style No. Minimum Maximum Per Arrester Each 
280498 10000 73000 6 $3 00 
277637 Porcelain container for Style No. 280498 6 1 50 
Copper Tubing for Wiring Arresters 
Inside Diameter Outside Diameter 
Style No Description Inches Inches List Price 
253971 Bend 90 degrees, 6-inch radius vs 5% $1 OO each 
253972 Bend 60 degrees, 6-inch radius a 54 1 40 each 
253973 Bend 45 degrees, 6-inch radius i 5% 1 40 each 
253974 Bend 30 degrees, 6-inch radius ts 54 1 40 each 
253975 Tee connector ie % 1 80 each 
253977 Terminal connector Et ay 50 each 
253976 Connector 2 inches long Ts % 20 each 
ote wen. Tubing, any length up to 10 ft. is % 25 per foot 
Oil 


Standard transformer oil is used. See section 5-A of this catalogue, ‘Insulation and Supplies,”’ 


for prices. 


Type D Electrolyte 


Dry type D electrolyte is standard. Westing- 
house electrolyte is of slightly acid nature and when 
in mixed form must be shipped in glass to preserve 
its chemical purity. Shipment in this fashion is 
bulky, subject to loss from breakage at all times 
and during the winter is especially subject to loss 
from freezing of electrolyte at about 28° F. and 


Dry 


consequently from breakage of carboys. For these 
reasons mixed electrolyte will only be shipped when 
especially required due to the inability of purchaser 
to secure a supply of pure distilled water or to mix 
the electrolyte so as to preserve its chemical purity. 
Liquid electrolyte must be specified on the order if 
required. 


Liquid 


*Type D liquid electrolyte per gallon 


Without CONtAINEr: vi. ssce ciecias sele on o $1 OO List each 
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i Filled Amount oF Liquip ELECTROLYTE 19eGalion elassvcarbow. 4 tee aut ae: 4. 50 Net each 
ith Dry To BE MaDe From ConrtTeENTS OF JAR 5S=Cralloz PASS Car DOV esses wolna ce aa tate es 3 90 Net each 
Electrolyte Pate eee ot. *Quantity specified on order will be shipped only in the above 
Style No. Gallons Liters” List Price size carboys. For all carboys returned at shipper’s risk, trans- 
276310 1 3.8 $ 100 portation charges prepaid, and received at East Pittsburgh in 
276311 2 7.6 2 00 good condition, a credit of the net prices as above will be 
280788 3 11.4 3 00 allowed. Classification of these returned carboys as ‘‘empty 
276312 4 15.2 4 00 carboys returned’’ will insure lowest obtainable freight rate. 
280789 8 30.3 8 00 A copy of bill-of-lading with full reference to original order or 
280790 16 60.5 16 00 invoice number must be forwarded to the district office hand- 
280791 32 121.0 382 00 ling the order to insure prompt issuance of credit memorandum. 
MISCELLANEOUS 
Style No. Description List Price 
139794 Dorgalainrepa cing sploei LO1 CLAYS os). ccs ckoleccis/a'dis o.c'e © kets Foe bie, vi beaten citrated. cis RD Se Site ai aliees $ 1 80 per 100 
125412 CAPETOT) TINT EEAVE a tele a eo ave Sa tS chose in aie ass ee a oe. oak lawl a aiveveicl -vcgabe Riuidh aieie a: anole ca, cgi 1 50 each 
197590 Alarm bell attachment including safety spark gap and alarm bell...................00005 72 50 each 
182908 Alarm bell attachment including electrolytic cell and alarm bell...................00 005. 110 OO each! 
119083 PP Leaeert TCL! WU Lyteh FAN. ae aCe OLE Late ed ATMS ea Ste ea ONe ate ES Shas Bai ee av vice Aare aree te ee 8 Be 53 OO each] 
248115 Charping-current/ jacks apy to) 7500 Voltas INdGOr oss acl 8 ree Wettis «i ivicss) sls ecerasts oR alnsalenelhss 11 OO each 
248116 Gharging-current jacks, 7501 to L5000iwolts indoorts.s aul. fies cdtcc since wee obs He fionde eae 11 OO.each 
207064 Charging-current,; jacks, 15001 to 138600 volts indOOr | viaeci we cece eee ee ee neces 11 00 each 
207064 Charging-current. jacks, 7501 to 138600 volts outdoor... oi ce ee eel ele nee 11 OO-each 
201604 Charging-current switch stick with ammeter-for voltages up to 15000.............0..404. 35 50 each 
201605 Charging-current switch stick with ammeter for voltages 15001 to 50000.................. 36 25 each 
201606 Charging-current switch stick with ammeter for voltages 50001 to 73000................. 37 50 each 
201607 Charging-current switch stick with ammeter for voltages 73001 to 115500................ 38 50-each 
201608 Charging-current switch stick with ammeter for voltages 115501 to 138600............... 42 00 each 


1015-7A 
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TYPES AK AND AL ELECTROLYTIC LIGHTNING ARRESTERS—Con ¢ inued 


APPROXIMATE DIMENSIONS 










fuses 








oe 
Lon 


Approx. No. GALs. 
REQUIRED 


Tronster Switch 
fuse with Na. 25 German 















Moin Horns =) a—Auxiliary Horns Sulver Wire. or No. 27 Cop- VoLTAGE 
ie oo or 10 Amp. Lead 
*) fuse Wire. 3 xO; 
hesistonce | Electrolyte Oil 
Diagram of Connections 7500 4 44 
I 5000 3 36 
3000 134 29 





*Lectroseal oil preferred. 


sN 
. 


Horn gap should be short-circuited 






op 
j Ly daily for rebuilding films and testing 
g 8 4 arresters. Reverse transfer switch and 
ate: = 4 repeat charge. Unless otherwise speci- 
ee 18 J fied all electrical connections to be fur- 
Ry we ee" nished by customer. 
SG A 
| - Z 
| | 
; \ gr (frame tobe 
/ grounded 








henchmen angele 








Oi! level 4° tor 6600V 
J" for 44°33-2200V 
below top of tank 


o 






533 “tor 6600 V 
44° for 4400V. 


lr "for 2200; 





Template for Frome 


~Tonk to be grounded 
Wall Flanges 






eal 











tn ts 
tetas 


COTTE GG 


For Style Nos. 231380, 231384, 231386, 266746 and 266749 







fuse with 25 German Silver Wire 
or ‘27 Copper Wire or 10 Amp. Lead 
fuse Wire. 








Approx. No. GALs. 













Main Horns — esistonce REQUIRED 
VOLTAGE 
Diagram of Connections : 
Electrolyte *Oil 
15000 9 78 





*Lectroseal oil required. 


Horn gaps should be short-circuited daily for 
rebuilding films and testing arrester. Reverse 
transfer switch and repeat charge. Unless 
otherwise specified all electrical connections to 
oa’ ‘be furnished by customer. 


2 a lg 


| J Bolt. 
| | i o 
| Oil Level 4"Below 
) | sales: Template for Frome 
| | Tanks to be Grounded. Wall Flanges. 





Tonks to be Electrically Connected through Terminals. 
For Style No. 272967 
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TYPES AK AND AL ELECTROLYTIC LIGHTNING ARRESTERS—Continued 
fr ny! 7300 Volts 2 : 
For S100 Vols: 


















al 
mere b hmn 
; 3 W cea isehire Men 7 bap Selting as per lable in lhstuction 
zi ie home for 46200 to 
if 15000 Volts /- 
\ | re mM 
a x Bok 
ie f asin ba \ he leimplate Far lank Plattorm foot Flanges 
x SEH cette 
MTT, Hy ail | Cent, 
| lft PIL L4 et | poe aS a 
5 5 a : Orta 
i. y ren CY a | ee i| ty Template for frame ho Sirame feet Hong for MOD lp ; 
Oe Ci ‘ Fonte fear fon Volts. 





For Style Nos. 280844, 289642, 280845, 289641 and 280847 


. —— Vo_taGE—___, -—Approx. No. GAL. REQUIRED—> 
Styie No. Min. Max. Electrolyte *Oil 
280844 25001 37000 22 184 
289642 37001 46200 25 190 
280845 46201 50000 27 200 
289641 46201 69300 38 426 
280847 69301 73000 40 440 


*Lectroseal oil preferred. 





DIMENSIONS IN INCHES 


280844] 60 | 14°| 134]1914| 7114]1334|27 | 37 | 64 441 36 |237%4| 314] 84%%|183%| 23 | 974]1614 
289642] 72 | 19 | 145|2234] 7814|17. |2814| 49 | 77 #1 36 los | 344 |10844|18-4| 23 | 9274/1634 
280845] 72 | 19 | 145 |2234| 80%4|17 |2814| 49 | 77 s| 36 168 | 314 }10834|18%| 23 | 92%|1614 
289641] 96 | 22 | 184]31 |11114]20 |4714| 54 |101 fs| 48 172 | 5 (112° |2234| 42 1137%|20% 
280847] 96 | 22 | 184/31 |114 |20 [4714] 54 |101 gs| 48 172 15 {112 [2214] 42 [1374/2034 







Fuse wit 2S German silver wire 
orMe 7 ccnperwire or (OA @ad 
Sse Wir’. 


torn Gap setting eager Fable 
V0 ts "revariers book C372 2-3 


Horr 9228 BAe PE BOPP OIE aFOe Sa. OO 
redbuilMing P1008 atl Tearing arre. 
BOVETSA ITNT Ser BWITEH ANA TE o*s-ye 
wressorttarkwisé speciiiad, Of aleePryea 
Connections +o Ba furriisahad Lf CVarcrraP. 
for S890 vos 
Arc nF Of elearregrle Pages Agora sth Fale 
. -~ OO *~ @ . @f - 















Sasa Sash rT 
WT & ‘ 


t 
Gai =f} 
a [1 4 
bay" 
| 2:9" 





iT | l 
AT 
WY 
a ° 
& Wes 
Wf 
eer. fan 
4 
XK MW Xs 
Ba Fae OU Level-O for 6600" 
ter : 
Pamela? 2 for fFarr@ 
Paes. ta cae 
VAC, COOSA SS 


For Style No. 266821 
1014-18 
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Horn gapsetting as per fable 
10 instruction book ” 5/27-8 






fuse with"25 German silver 
wire,or* 27 Copper wirb, or 1d 
Amp lead fvse wire. 






















All fanks to be electrically 
Connected through terminals 
hi. 













PAN lb 
i 
TPES 
Kn” Se 
AN DS 

cen 7 


For Style No. 272969 


Sie Nos 23UCB BeSAL6 Have? Resistance he 
aid 2 Auxilary Gaps In Serees. lave 2 Resistance Rods 






NP. 
et 
IL + TGA 
ee 


S| We 
i 4: 


a 
CUTTER MANY 
« 


—4*10" ; 
824 

















































fuse 


Horn Gap Selting as 
(ie in hstrudton book: 


US fuse With No.2d German Sider 
Wire, orNo27 Ci 


MUSA EMAL fe ) 
Diagram of Connections Anip Fuse Tceoper We, ne 
fH fuxiliary Ho 


D-Size of Holes: 
A 










Ne 














hh | H 
cl 5 ce R oi 
= +15 Pai C 
Lu it i 
. Pa x aU = 











ll 
tt 











Al} Tanks Ip Be lectric- 
connected Through 
ermigals On Tanks 










a a ON Level 3f° 
6H Below lop of lank. 
LI 








Eemplah 
Plttorm 


TYPES AK AND AL ELECTROLYTIC LIGHTNING ARRESTERS—Continued 


ip 


January, 1920 


; Korn gaps should be short circuited daily for 
Main horns, rebuilding filmsand testi ng arrester. Aeverse 
\ hransfer switch and repeat charge 















Amount of elec trolyte Reg. : Apprex Tals or a9 titre 


jpemiath of sh/s” 


4 
Tem pla fetor tank 
plotform flanges 







Template for~p 
foot flanges. 


i, 


IN jf oize Of beles, 


1 
y 
; EWith of Sls. 


he Tank 
Manges. 











3 atm 
| iN ? Pt wee ¢ 
SS 
SEROTEC ee IE 7 va CEA ET ZAG COA OOFIA ALES Grounded ig - é Size of Moles 
4; 
A Femplete %, Soot Flanges. 
For Style Nos. 231394, 231426 and 231428 
t 
VOLTAGE drain DIMENSIONS IN INCHES 
aye an Elec- | x0; a 
No. Min. Max. trolyte Oil A B cS D E F G if K i-Gy MO Pp Q 
231394 15001 25000 13% 128 48 |1053/1234| ye }.138] 12 | 20 | 23 | 58 | 100] 45 |5814]1214] 19 |23%3 
231426 15001 25000 134% 128 48 1053/1214] ye [128] 12 | 20 | 23 | 58 | 100] 45 |5314]121%] 19 |23#% 
231428 25001 37000 22 184 60 134 {14 vs [123] 14} 24] 27 |] 73 1124] 60 16634/1334] 23 25H 





*Lectroseal oil preferred. 
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TYPES AK AND AL ELECTROLYTIC LIGHTNING ARRESTERS—Continued 


4 2 ot fuse 
it ST The eS 


Qiagram of Connections 


All fanks to be e/ectrically 

connected through ‘ 

termina/s on tanks. use with ©25 German Auxiliary Gap 
ver wire or 7 

) Copper wire or (fain Gap. 


10 Arp. Lead torn gap settingas 














fuse wire. 


[54 per rabke in instruction 
oF 4004. 
Phett 
AT 
= g'size of hole 
i | 
Jemplat. yh r tank 
platform %oo} Slanges 
Ker 4 4 
ee nomen Qa oa 
2F ar, or 
Neh ‘ core COS S size of Adle 
Se of “pole + 
Template for Template for transfer 
rame foar switch foot flanges 
flanges 


For Style Nos. 289639, 231430, 289640 and 231434 


m———_ Vo_taceE -—~Approx. No. GAL. REQuUIRED——> 
Style No. Min. Max. Electrolyte *Oil 
289639 37001 46200 25 190 
231430 46201 50000 27 200 
289640 46201 69300 38 426 
231434 69301 73000 40 440 


DIMENSIONS IN INCHES 


















289639] 72 | 19 | 145} 24 | 7934] 17 |2814] 49 | 7714] 13;| 72 | 30 | 614/313%| 36 | 68 | 314 110814]183%] 23 974 |1614 
231430} 72 | 19 | 145] 24 | 8134) 17 |2814] 49 | 7714) 1x6] 72 | 30 | 644)/31x%] 36 | 68 | 334 |10819/183%| 23 | 9%)1614 
289640} 96 | 22 | 184] 32 ]11214] 20 |4714| 54 |10114] 234] 96 | 42 110 [363%] 48 | 72 75 112. {22314} 42 |137¢|2034 
231434) 96 | 22 | 184] 32 115 20 |4714| 54 |10114| 234] 96 | 42 |10 [363%] 48 | 72 | 5 112 |2214| 42 |1374|2014 
. fise With a. 25 German Ser 
eases Nive or Nazi Coover Ure or 
ms fp Ziagram of Camechions Ie/JAmplead /use Horn Gap Selling As per Table tn 
















ty L 
‘Gi Jnstruction Book. 


10-0 
All Tanks bbe Electrically 
at Commecled Through lerm- 





emplale for Jan, 
Latfomm Fook, Fa 


anges. 







Tino 


Rmplate Tor Frames & 
































e le | ail a teuasler Sitch foal Flanges: 
Far SG FOI IEA : 
For Style Nos. 280848 and 280850 
VOLTAGE ea Eon . DIMENSIONS IN INCHES 
Style Ne rr en 
és Normal Min. Max. Electrolyte | *Oil CilwD E FE G Ki LIM | N 
280848 838090 69301 92400 55 1060 |3834]15534|5234]13214|163 4] 84 | 23¢|323%] 10 


280850] 110000 92401 115500 64 1280 13714]175 54|5834|21014|169 3%| 96 | 234 |34y4] 10 


Sr oes Oe ee SE eee 
*Lectroseal oil preferred. . 
229A 1014-20 
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TYPES AK AND AL ELECTROLYTIC LIGHTNING ARRESTERS—Continued 


Ve 
- Arrester Style No. 280853 Hos Ellptical Tanks 
Wilh Two Terminals, Tray Structure Insulated 


Man born from Tonks. Tanks Moy be Mounted On Any Foundation 
(Auiliocy Horns. , Fuse. Salidly bround mi fed. Y 







SUE EPD OP TNA OG TEP OR COO TE 


Diagram of Connections 





Horn Cap Sebi 
hon op Se "ing 9s ber Table In 






fuse Wilh No. 25 Cerman Silver Wire o - 
Copper Wire or I0Amp lead fuse wie, Mee? 




















: ES fll 
‘ All Tarts ib Be Electrically Connected 4 FH 
; Through cata EA | at! - 
= waren Yee * Ba ei gd Te |] ee Se 
a... \ a s Rice ae = i a | 62 
cr Fs cf A, | I \\emplale fr 
es  \ F EI tsps | | eiag Std 
om = a rs n mr 
a | a & eit. | if fame 
tae ch... F 


frame To be 
Grounded 





bE 


| it 
igs >| Reco 








th — 
as 
ther 


ry chy rd a 
|e 566] , | 
2g Tek rt | | 
BS | xt Ly 

JO" 7 26 


a 


For Style Nos. 280849 and 280851 





3 Approx. No. ‘ 5 
oh VOLTAGE | Gat. REQUIRED DIMENSIONS IN INCHES 
No. 
‘ Min. | Max. | Hlectrolyte| *0il | A B Gail. Dielebaly Big ae He td Ky ule MON, AO s ae 


—_—_— ee | | | —_ | —_|- |S s |) ———_ | | | | | | 








280849] 66301 | 92400} 55 |3550| 120 |15914]5014]10914/3814] 36 |15134|20514|5314| 4 64 | 96 | 75 | 54 | 140 
280851} 92401 |115500} 64 3880] 120 |16934|4914|12014|3814| 36 |15134|21114|5914| 514 | 64 | 96 | 75 | 54 | 170 





: *Lectroseal oil preferred. 


reel 


yn Cap Selti f 
le in “nshve fon Book 


incon 





For Style Nos. 280852. and 280853 


Voltage Approx. No. GAL. REQUIRED DIMENSIONS IN INCHES 
Style No. Normal Electrolyte *Oil A 
i 280852 132000 86 2840 34% 15914 
280853 132000 86 5200 4414 220 


*Lectroseal oil preferred. 


~ 
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Westinghouse Lightning Arresters Section 1-A 
TYPES AK AND AL ELECTROLYTIC LIGHTNING ARRESTERS—Continued 


Ace grye ateald be short sirewttid doty flr rehashing files 


aod fasting arrester. 

Reverse frenefar awitch and eee 

Unters etherwive apesified all connstinn th he 
frraiched by cvstamen — 


Fer 200 Volts, 
peere O seeate Req. © Apren MGde 4 Lhre 
a 7“ 2 * + oe + 


Foxe with 2S Garman Siheer wire 
@ 27 Copper wire, a 0 Amp lead 


(ose wire 


Horn gup vetting 00 por table 
te astrvetin boot T512T-R 


Fer 6600 VolMs. 
Amount of ebetrolyte hey. 4 Appros. #4 Gol 17 Litera 
> a waht S4.° 2a °° 

Lactrooee! 0:1 preferred 





For Style Nos. 266740 and 266743 





Oi evel Belew 
lop af lank 


ee Bae h be Grounded 


For Style Nos. 266752, 266755 and 266757 


Approx. No. GAL. 





—-VOLTAGE—-~ ——REQUIRED--— Dimensions IN INCH 

in. Max. Electrolyte *Oil A B Cc D E F G 
1000 3000 114 34 3414 5% 8 1134 8 5% 10 Ye 
5001 7500 3 46 4434 5 8 1134 8 5% it 
7501 15000 6 65% 61% 9 a 12 (14 1144 6% il 


*Lectroseal oil preferred. 


1014-22A 
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TYPES AK AND AL ELECTROLYTIC LIGHTNING ARRESTERS—Continued 


Resistance 


fia 
2) Amount of electrolyte bs 3 Stun 
Amount of oi! Reg 76 gals 
Lectroseal oil preterted. 
ee 34 
A 4 
oe Template for Wall Flanges. 



















Diaaramrat Connections - Homaap setting as per table 
4s i: ij 6 if: Fuse with®27 Copper wire Jninstruction book 
' or 10 Amp: lead fuse wire 
af t al} : 
i h Mt —— tht 
— fhe | fhe tea 
| 4 | 4 
st SL LS tee 
a tw = 1, + os WUXI Clectrodes 
1 | Bae A (be located at middle 
8 | Gm i a7 i ~~ Insulator assembly 
a H R FIN sed a5. condensel 
“Foal kh 
| (Sat. ie ch a 
A iY || 27 





L | SS eee 
All tanks to be electrically 
connected through terminals 
i ef 


———— | 










CLIPS CLL S A Or FLY MT LA 


For Style No. 282247 


Arresler, 
bling 






















foorPin 
fir Tank Palorm & Tensfer Switch — Vandenser 


[~Horncop Seling Per 77, oe ATT 
fuse With Nac7 N a Jasigyction Books Diagram of Comectons 
Mt Coer Wire Or 0 ai rm 














ee 
2 I 
Ay, lasifaor Assembly 
v1 Used As Condensers. \ Fs 
fay > 
Si Inks Io Be Leech | Tempe ler Pa 
Des All lank Io Be Llectric Qillevel 33 Babw — "empiae for Faatform 
gs aly Comected Trough | 0 lank foot Hlanga 
aS Jeminals On Tanks is [ble 
eS di 
g& F 
2s gs for frame foot Flange 
Sis : & Transfer Switch Foot Flange 
Nin 
For Style Nos. 277811 and 262066 
VOLTAGE Approx. No. Gat. DIMENSIONS IN INCHES 
Mees | | REQUIRED 
Style hy an Pe eae oe agen Le cae een are en a hoa ee 
No. Min. Max. Electrolyte} *Oil A B CG) E F G H I J 
277811 15001 |} 25000 13% 128 | 48 96 | 16] 29 | 20 62% | 29 | 29% | 46% | 13 
262066 25001 37000 1984 184 | 5914 |11814| 16 | 37 | 2514 | 847% | 37 | 284% | 4954 | 13 





*Lectroseal oil preferred. 
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TYPES AK AND AL ELECTROLYTIC LIGHTNING ARRESTERS—Continued, 


S, 








f 
Foor Pin | 
For Spark bop Structure " 

hor Plan. 
for lank Plafarm & Transfer Switch, 
fuse With*27 Copper Wire 

Mar/0Amp fuse ee Mire 

This Frame Mus! Be Solidly 


Comecled Io lidhining re 
Arréshe era 





















0 
Template for Tank 
Platform foot Flanges 


Bibles 


Insullor Assemb) 
BQ Used as Condenser 


en 


Holes 


T | moat Fr frame ot angel 
re Template for Transfer) 
dwilch foot Flanges 


For Style Nos. 289635, 262051, 289636 and 269042 




















Approx. No. Gat. DIMENSIONS IN INCHES 
VOLTAGE REQUIRED 

Style ' 
Oa Ee 

Min. | Max. [Electrolyte] *Oil | A-y;°>B | C | D ]-E | F G M;}Ni O 

7001 | 46200 25 198 | 49 | 10 |1614|70% 4934|1411] 7914 | 4) 134 | 134| 634 

Ben0n1 | 46201 | $0000 27 208 -| 49 | 10 |1614|70%|495¢|1413| 8137 134 | 14| 636 

289636 | 46201 | 69300 38 426 | 54 | 16 |2014]9414|5214|189 | 112 2% 232110 

8 


262042 | 69301 | 73000 40 440 | 54 | 16 |2014|9410|5214/1489. |1145 


234110 








*Lectroseal oil preferred. 


1015-94 











46 








Section I-A Westinghouse Lightning Arresters January, 1920 
















TYPES AK AND AL ELECTROLYTIC LIGHTNING ARRESTERS—Continued 










All Tanks lo Be Electically Comected! 
Ty Cine “On aks St 


/yse With No27 
per Wire ar Amp. 


A i pad lise Wig IS 


b) 
COOLTTTS ALATA SSA GS 


Diagram of Canections Hh, 


Insulator Assembly | VF 
Used As Condenser 















SN 





x, Pp ———— 
(Pt 


Fr SS 


ess) 


IE | 











Nole:- —_lemplale fame Foot Harges 
M Hn Cap Selina Per Instruction Book 





mm, ~ Se 








{ 
4 HR, 
; = 
{ <0 a 
For Style Nos. 280499, 277808 and 277806 
APPROX 
VOLTAGE No. Gat. DIMENSIONS IN INCHES 
Style REQUIRED 





Elec- 


Mim | Max. |rrolyte] *O] A] B} C}/D|E]F/G/H/1/y|/x/]Ltiminlolp 


a secatcin a 











Tn ree eee | etal eee eencwnse | emerguerye | me | en | hs | meee f ieee 


280499 10000 | 15000 84 92 A734) 29 fave tians 1874)12 |4014] 58 152%] 20 | 12 |1243]43 30 | 96 }18% 
277808 15001 | 25000 |} 1344 | 128 |50 29 145146/5444]21 ]1314 4344 58 16744] 20 | 12 |1304/43 33 | 96 |29% 
277806 | 25001 | 37000 | 20 184 }5944| 37 Juaei|eass 2234/1334]4334| 74 |18342]2514] 14 |1458 43 44} 33 | 108/28 x5 


ma hice 


*Lectroseal oil preferred. 


1015-10A 
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TYPES AK AND AL ELECTROLYTIC LIGHTNING ARRESTERS—Continued 


ae fuse ra: (4 On for Sle Nos 262050 And £89037) 









Condenser 





Horn Cop Selting as ver Table In 
Jastruction Look 









All Tanks To Be Electric- 
ally Connected 8 H 
ere Varewiels On Tanks. 










fuse With No. 27. 
H | Copper Wire_or 10 
Amp. Lead fuse Wire} 









# Holes 


Templok for Tank Platform 
foot Flanges. 





hb Come 


nectors 
8" rom frame 









—— far Frame 
‘oof Flanges. 


id Con 


6 


A 


Least | 


# Holes. 





uw Template for frame 
foot Hanges. 


For Style Nos. 289637, 262050, 289638 and 280480 


Style VOLTAGE “Approx. No.§GAL. 
Oo. in. ax: Electrolyte *Oil 
289637 37001 - 46200 25 198 
262050 46201 50000 27 208 
289638 46201 69300 38 426 
280480 69301 73000 40 440 


*Lectroseal oil preferred. 





DIMENSIONS IN INCHES 
Style 





————— | ———$S | ———— | ——— | —————— | |] | | | | | | |] ———_ ] ———| 


289637 703% | 49 | 32 | 4934 | 1634 | 1614 | 30 | 2614 |14114]16734/11214] 183% | 126 | 317% | 3944] 134 | 644 | 112 
262050 70% | 49 | 32 | 4934 | 1634 | 1614 | 30 | 2614 |14114]16734|11214] 1834] 126 | 31% | 3914 | 134 | 6% | 1144 
289638 8416 | 54 | 72 | 5214/16 2014 | 34 | 29 186 |245"}112 | 2214 | 168 | 32% | 42 2%% | 10 | 112 
280480 8414 | 54 | 72 | 5214 | 16 2014 |.34 | 29 186 |215 {112 |2214]| 168 | 323% | 42 23, | 10 | 114% 










Horn gap setting as per table 
i clion book - 


fuse with*27 Copper wre in mstuction boo 


or 10 Amp.lead (use wire 


.. Aariliay electrodes 
(0 be located at middle 


Ground lead E 


For Style No. 282246, 
1015-11A 
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TYPES AK AND AL ELECTROLYTIC LIGHTNING ARRESTERS—Continued 


pesttare Rods (One Only On StyleNo262046) 
USE 






B Transfer Switch & 
lectrolylic Elements 


forzBok 


For Style Nos. 262046, 262058 and 277813 








"= ates tt armen pint 


VoLts DIMENSIONS IN INCHES 
Style No. ee ?>hO— 
Min. Max. A B CG D E F 
262046 10000 15000 9416 4714 40144 1845 4034 30 
262058 15001 25000 100 50 4314 29% 4614 33 
277813 25001 37000 118% 5914 43144 28% 49 54 33 





, _ pResistance Rods faa we) 
lee eae ay 
Ss 
3 & 2 
| S 
. gs 
; se 
— . 
= Diagram/of Connections 
‘ Condenser (4 Onlyfor Style Nolbe On 0) 


Horn Gap Setting As 
1 Per struction Book 











mein oa alls 





Hole For Bot ding ie Led Wire 


— enhaal 








7 Dia 
60a 
_Templale for Frame foot Flanges 





26" 


For Style Nos. 262070 and 277810 





DIMENSIONS IN INCHES 














Style No. Voltage 
Normal A B C D E F G. H 
262070 44000. | 707% 4934 14iig. | 30len 32% 2614 5854 fies 
277810 66000 9414 5214 189 42 3414 29 6314 324% 


1015-12A 
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COILS 


FOR A. C. LIGHT AND POWER CIRCUITS 


Whenever a surge of high frequency or a steep 
wave front due to lightning or any other cause 
travels along a line and strikes an inductive winding, 
it builds up a high voltage between the end turns of 
that winding and also a high voltage to ground. 
This may cause a breakdown of the insulation be- 
tween turns or to ground through which a heavy 
power current may follow and cause great damage. 
A choke coil is intended to be connected between 
such a transformer or generator winding and the 
lightning arrester line connection to take the brunt 
of such eee We place of the end turns of the power 
apparatus. It is necessary, therefore, that the choke 
coil be strongly insulated both between turns and to 
ground. Besides relieving the end turns of the 
power apparatus by receiving the first shock of a 
surge and flattening it out before it can enter the 
power apparatus, it likewise, by delaying the pro- 
gress of the surge and piling up the voltage momen- 


tarily at the line end of the choke coil, gives the light- 
ning arrester more time and more tendency to dis- 
charge and relieve the line. 


The relative ability of a choke coil of the helix 


form to perform this function is, for any given 
number of turns per inch length of coil, determined 
by the total length and the square of the mean 
diameter of the coil. 
length and equal mean diameter, this varies as the 
square of the number of turns. 


With choke coils of equal 


While a very small choke coil has low protective 
power, a very large coil will introduce excessive 
reactance in the line and impair the regulation. It 
is therefore necessary to choose for any service a 
choke coil proportional to the needs of the apparatus 
to be protected. It must also, of course, have a 
current capacity suited to the circuit in which it is 
to be used, so as to avoid overheating. 


TYPE 191 CHOKE COIL CORES 
For Voltages Up to 1500 D. C. 





Type 191 core is used on railway cars where choke 
coils are wanted in addition to lightning arresters. 
This core should be wound with a layer of trolley 
cable during installation, for which there will be 
required from 20 to 30 feet extra of cable depending 
upon the size. The end turns can be fastened by 


passing the cable through holes in the end washers 
or central cylinder. 

The current capacity depends upon the size of 
cable used. 

The type 191-A core has a plain wooden drum 
and insulating end washers carried on sheet metal 


end brackets. 





Approximate Dimensions 
APPROXIMATE WEIGHT List Price 
Net Boxed Each 
5 8 $2 80 


Type 
191-A 


Style No. 
170643 


TYPE D-6 INDOOR CHOKE COILS 
For Voltages Up to 15000 Maximum 


The type D-6 choke coil,which is a suitably mount- 
ed coil of insulated wire wound ona small diameter 
wooden core, may be used where only a moderate 
degree of protection is desired. 


This type is available in three forms up to 200 
amperes capacity for three voltage classes; 5000 
volts, 7500 volts, and 15,000 volts, all using the same 
coil, but different mountings. 


The 5000-volt coil consists of the standard core 
and winding with iron feet for support. This coil 
is adapted to mounting in any position. 

The 7500-volt coil is the standard 5000-volt coil 
complete mounted on a suitable marble base. 

The 15,000-volt coil consists of the standard core 
and winding supported by porcelain pillar insulators 
on the bases of which are clamped flat iron mounting 
castings. 
1019-1A 
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CHOKE COILS—Continued 

































Prices 
Maximum Amperes Approx WT., LB. 
Style No. Voltage Mounting Net Boxed List Price 
237782 ' 5000 25 : 14 30 $20 00 
237783 5000 50 15 31 23 50 
237784 5000 75 aron 16 32 27 00 
237785 5000 100 Feet 18 34 30 00 
242685 5000 150 20 36 38 75 
242686 5000 200 24 40 43 00 
242687 15000 25 ; 20 38 27 50 
i 242688 15000 50 Porraata 21 39 32 00 
242689 15000 75 In any x 22 40 87 00 
242690 15000 100 he, 24 42 42 00 
237786 7500 25 54 84 27 50 
237787 7500 50 Marble 55 85 30 50 
237788 7500 75 Base 56 86 34 00 
237789 7500 100 58 88 37 00 


Order by Style Number 


Approximate Dimensions 





Mount base on wooden blocks at least thick 





Txpe D-6 witH Iron Feet Type D-6 wiTH PoRCELAIN PILLAR Type D-6 witH MARBLE BASE 
INSULATORS 


PA thet tl i a ernst 


TYPE DM INDOOR CHOKE COILS 
For Voltage Up to 7500 Maximum 


; The type DM choke coil, consisting of a 9-inch 
air core helix of aluminum rod supported by cast 
terminals direct on a marble base, affords a high 
j protective value for service up to its voltage rating. 
This type uses the same coil as the type D-9, with 
consequent equal protective value, but for low 
voltage circuits has the advantage of a more compact 





method of mounting. Type DM CuoKE Corn 
Prices 

] Maximum . Approx. Wr., Lgs. 

Style No. ‘Voltage Amperes Mounting Net Boxed List Price 
230225 7500 200 Marble Base 55 110 $ 62 50 
230226 7500 400 Marble Base 63 118 96 00 
230227 7500 600 Marble Base 85 140 130 00 
236440 7500 800 Marble Base 105 160 163 OO 
236441 7500 1000 Marble Base 125 180 196 OO 

236442 7500 1400 Marble Base 145. 205 255 00 
236443 7500 1700 Marble Base 169 230 312 50 
236444 7500 2000 Marble Base 203 ‘265 362 50 
236445 7500 2400 Marble Base 240 305 430 00 


Order by Style Number 


1019-2A 
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CHOKE COILS—Continued 


Approximate Dimensions 





Amperes A 
200 1 8% 184 
400-600 1 8% 23% 
800 2 8 16% 
1000 2 8 16% 
1400 2 8 194 
1700 2 8 19% 
2000 2 8 231% 
2400 2 8 231% 


These dimensions are for reference only. 
For official dimensions apply to the nearest district office. 





TYPE D-9 AND D-15 CHOKE COILS 
For Voltages Up to 132,000 





Type D-9 CHOKE Cort, 200 AMPERES, 37,000 VoLTS 


The types D-9 and D-15 choke coils are available 
for service over the entire range of standard voltages. 

The type D-9 is a 9-inch coil as used in the type 
DM, and offers sufficient protection for many 
installations. 

The type D-15, using a 15-inch coil, with conse- 
quently approximately six times the impedance of 
the type D-9, represents a design available for instal- 
lations where maximum protection with this type 
of coil is desired or warranted. 

General Construction—The coil in these types is 
a helix of aluminum rod in 200 and 400 ampere 
capacities, and of copper in capacities of 600 am- 
peres and above. The type D-9 coil is about 9 
inches in diameter and contains 13 turns. The type 
D-15 coil is about 15 inches in diameter and con- 
tains 20 turns in all sizes up to 66,000 rated volts. 
Above this voltage the coils contain 30 turns. Brac- 
ing clamps are provided to rigidly separate the 
turns and give mechanical strength to the helix. 

Mounting—Both types are listed for outdoor 
mounting up to 132,000 rated volts, and a separate 





Typz D-15 CHOKE Cort (Up to 50,000 Volts) 


line of indoor type D-9 coils is shown for voltages 
up to 66,000 rated volts. All ratings of indoor type 
D-9, outdoor type D-9 above 66,000 volts, and all 
type D-15 coils are adapted to inverted mounting. 

All coils are thoroughly insulated according to 
standard practice for this class of apparatus. 

The type D-9 indoor coils are mounted on porce- 
lain pillar insulators, which in the standard form 
are bolted to sheet steel bases for wall mounting, or 
are provided with clamp castings for pipe mounting. 

The type D-9 outdoor coils up to 44,000 rated 
volts are mounted on pin-type insulators, two of 
which are required for each coil. The insulators 
are in turn mounted on a channel iron base. The 
coils can be mounted only in an upright horizontal 
position. 

The type D-9 outdoor coils in 66,000 rated volts, 
is mounted on two pin type insulators which are 
bolted to a sheet-steel base. This unit in turn is 
supported by a single pin-type insulator mounted 
on a channel iron base. 

The type D-9 outdoor coils, 88,000 rated volts and 


1019—3A 


51 














































































Raat 


i 
f 
' 
t 





— a MC ee 


lace hernia 


ti 





Section 


1-A 





Westinghouse Lightning Arresters January, 1920 


CHOKE*COILS—Continued 


above, are mounted the same as outlined in the the entire column. This type is invertible by in- 
preceeding paragraph, except that instead of the -verting all three insulators. 

single pin-type insulator a built-up and bolted- The type D-15 coils up to 88,000 rated volts 
together main insulator is used. 


together construction makes it possible to change 
easily the number of insulators used per column, or 


This bolted- @r¢ supported directly on two pin-type insulators, 


which are bolted toa cast iron base. The type 
D-15 coils 88,000 rated volts and above are mounted 
similarly on two built-up insulators mounted on a 


to replace defective porcelain units without replacing channel iron base. 


Style No. 


236603 
236604 
236605 
236606 
236607 
270574 


236608 
236609 
236610 
236611 
236612 
270575 


236613 
236614 
236615 
236616 
236617 
270576 


270 
270 


J41J-1-] ~1Q~1~1~1~1 


285371 
277954 
277809 
262062 
285374 


236621 © 


236622 
236623 


285372 
277956 
267047 
262055 
285375 


237863 
237864 
237865 


—— Vo_TtaGe—__ 
Maximum 


Normal 


eeeene 
eseeae 
ee eeae 


66000* 


44000* 
66000* 


44000* 
66000* 


see ewe 
seeeee 


44000* 
44000* 
66000* 


ween 


44000* 
44000* 
66000* 


44000* 
44000* 
66000* 


66000* 


" 88000} 
110000+ 
132000+ 


44000* 
66000* 


88000 
110000+ 
132000} 


Amperes” . Mounting 


Prices 


APPROX. WT., Lz. : ; 
et Boxed List Price 


Type D-9 Indoor Choke Coils (Invertible) 


7500 
15000 
25000 
37000 


200 
200 
200 
200 
200 
200 


400 
400 
400 
400 
400 
400 


600 
600 
600 
600 
600 
600 


Wall Mounting 


Sheet Steel Base 32 60 $ 52 00 
Sheet Steel Base 34 64 60 00 
Sheet Steel Base 37 68 66 00 
Sheet Steel Base 42 72 76 00 
Sheet Steel Base 48 78 81 00 
Sheet Steel Base 100 150 127 00 
Sheet Steel Base 41 69 70 00 
Sheet Steel Base 43 73 76 0O 
Sheet Steel Base 46 77 85 00 
Sheet Steel Base 51 81 94 00 
Sheet Steel Base 57 87 100 0O 
Sheet Steel Base 109 139 142 00 
Sheet Steel Base 76 104 90 00 
Sheet Steel Base 78 108 97 0O 
Sheet Steel Base 81 112 105 OO 
Sheet Steel Base 86 116 112 50 
Sheet Steel Base 92 122 120 00 
Sheet Steel Base 44 174 150 0O 


Type D-9 Indoor Choke Coils (Invertible) 


Pipe Mounting 

7500 200 114-Inch Pipe 27 55 54 50 
15000 200 114-Inch Pipe 29 59 62 50 
25000 200 114-Inch Pipe 32 63 68 50 
37000 200 114-Inch Pipe 37 65 78 50 
Sach 200 114-Inch Pipe 43 73 83 50 
wa 200 2-Inch Pipe 43 73 90 00 
ate ates 200 2-Inch Pipe 75 105 134 50 
7500 400 114-Inch Pipe 36 64 72 50 
15000 400 114-Inch Pipe 38 68 78 50 
25000 400 114-Inch Pipe 41 72 87 50 
37000 400 114-Inch Pipe 46 86 96 50 
ae 400 114-Inch Pipe 52 82 102 50 
acatante 400 2-Inch Pipe 52 82 109 00 
sauevats 400 2-Inch Pipe 62 110 150 00 
7500 600 114-Inch Pipe 71 99 92 50 
15000 600 114-Inch Pipe 73 103 99 50 
25000 600 114-Inch Pipe 76 107 107 50 
37000 600 114-Inch Pipe 81 1i1 115 00 
sie ere 600 114-Inch Pipe 87 117 122 50 
hiss 600 2-Inch Pipe 87 117 129 00 
ashe, abe 600 2-Inch Pipe 98 146 158 00 

Type D-9 Indoor or Outdoor Choke Coils (Invertible for 88,000 Volts and Above) 
15000 200 Channel Iron Base 70 140 $ 5000 
25000 200 Channel Iron Base 85 160 57 00 
37000 200 Channel Iron Base 100 180 67 00 
wane 200 Channel Iron Base 120 205 71 00 
Foire 200 Channel Iron Base 130 210 87 50 
200°, Channel Iron Base 182 280 170 00 
5 ee 200 ‘Channel Iron Base 195 300 190 00 
i hipex 200 Channel Iron Base 210 320 207 0O 
15000 400 Channel Iron Base 92 160 67 00 
25000 400 Channel Iron Base 102 180 75 00 
37000 400 Channel Iron Base 117 200 84 00 
« Sige 400 Channel Iron Base 137 225 87 50 
ase, 400 Channel Iron Base 147 230 104 00 
Race 400 Channel Iron Base 200 300 190 00 
< eae 400 Channel Iron Base 222 320 210 00 
ard hve 400 Channel fron Base 237 340 215 00 


*Choke coils rated at 44,000 normal voltage have a maximum rating of 50,000 volts and choke coils rated at 66,000 normal 


voltage have a maximum rating of 73,000 vol 
tChoke coils rated at 88,000 normal vol 
¥ per cent above rated voltage. 


Order by Style Number 


ts. These coils may be applied up to maximum rating. — j 
tage or higher may be applied on systems having a maximum voltage not exceeding 
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237870 
237890 
237891 


183508 
183509 
183510 
183511 


142399 
142400 
237852 


183512 
183513 
183514 
183515 


179961 
179962 
237871 


183516 
223412 
223413 
223414 


237880 
237881 
237882 


183517t 
183518t 


*Choke coils rated at 44,000 normal voltage h 
age have a maximum rating of 73,000 volts. Thes 
+Choke coils rated at 88,000 normal voltage or hi 
per cent above rated voltage. 
{On account of the consid 
either vertical or ceiling mounting, 


Fig. 


ee ee et et et 


These. dimensions are for reference only. 
*Choke coils rated at 44,000 normal voltage 
age have a maximum rating of 73,000 volts. T 


———_ VOLTAGE 
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CHOKE COILS—Continued 


Prices—Continued 


Normal Maximum Amperes Mounting Net 
Type D-9 Indoor or Outdoor Choke Coils—Continued 
ggtti< 3 « 15000 600 Channel Iron Base 185 
Reet. 6 25000 600 Channel Iron Base 160 
wate es 37000 600 Channel Iron Base 175 
AA000F ges eos 600 Channel Iron Base 195 
Ae bee ama. ee 600 Channel Iron Base 205 
SSO00T AF me Maes: 600 Channel Iron Base 260 
1 LQ000T Serre es 5 600 Channel Iron Base 270 
132000}Aw ee? es 600 Channel Iron Base 285 
Type D-15 Indoor or Outdoor Choke Coils (Invertible) 

Sa sehat 25000 200 Cast Iron Base 110 
a seater 37000 200 Cast Iron Base 126 
AANO0E 9 a ie es 200 Cast Iron Base 150 
6C6Q00MIM Ih) Gage us 200 Cast Iron Base 180 
S2000t) Manne cae 200 Channel Iron Base 280 
4A Q000T ch Rane s 200 Channel Iron Base 300 
EVAN UO ems 1 ere aya 200 Channel Iron Base 320 
rears e 25000 400 Cast Iron Base 127 
ROE jibe 37000 400 Cast Iron Base 143 
440008 U1 Fs 26 400 Cast Iron Base 167 
GOOO0OK DTG . rahk 400 Cast Iron Base 197 
SBO0O RE Th ise: 400 Channel Iron Base 303 
PIOOOO FY 9 ccevel 400 Channel Iron Base 323 
1320001LR te ce 400 , Channel Iron Base 343 
ME stairs 25000 600 Cast Iron Base 187 
WR sicns 37000 600 Cast Iron Base 233 
44A000F 21) eiicinct® 600 Cast Iron Base 257 
66000F i) «9 VN Ske 600 Cast Iron Base 290 
S000, OL maw Gece: 600. Channel Iron Base 390 
11Q000T SILLY SEs 600 Channel Iron Base 410 
US2000F decile aa ees 600 Channel Iron Base 430 
Ss eet 25000 800 Cast Iron Base 318 
25000 1000 Cast Iron Base 405 


Amps 


200 
200 
200 
200 
200 
200 
400-600 
400-600 
400-600 
400-600 
400-600 
400-600 


Order by Style Number 


Approximate Dimensions 
Type D-9 Indoor Choke Coils (Invertible) 











VOLTAGE ———> 
Maximum 


Normal 


44000* 
66000* 


44000* 
66000* 


Fig. 1 


> 


Wall Mounting 


7509 
15000 
25000 
37000 


5% 953 
6435 1igs 
945 14 95 
13 25 1743 
17 43 2143 
25% 297% 
543 943 
645 1igs 
945 1445 
13 9 17 4 
1745 2145 
25% 29% 


| 
lor 


Aww 
sheschciee 


Pox 
Sheeshite 


364 


For official dimensions apply to the nearest district office. 
have a maximum rating of 50,000 volts and choke coils rate 
hese coils may be applied up to maximum rating. 


Approx. WT., Lz. 
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Boxed List Price 
280 $ 87 50 
235 95 00 
255 103 0O 
280 109 00 
295 124 00 
355 213 00 
375 233 00 
395 250 OO 
241 84 00 
258 96 00 
282 102 50 
311 120 00 
423 254 00 
460 302 00 
480 340 00 
257 112 50 
275 123 50 
298 130 00 
328 150 OO 
446 3277 00 
483 340 00 
503 380 00 
330 150 0O 
376 162 50 
400 170 0O 
430 187 50 
542 425 00 
565 460 0O 
588 490 OO 
458 285 00 
555 467 0O 


——" Eee. IN INCHES 


ave a maximum rating of 50,000 volts and choke coils rated at 66,000 normal volt- 
e coils may be applied up to maximum rating. 


gher may be applied on systems, having a maximum voltage not exceeding 5 


erable weight of these coils they should be mounted in a horizontal position. For other mounting, 
special coils will be supplied. : 


D E 
10 34 8% 
103% 8is 
10% Sis 
10% 8i6 
10% 8x 
10% 8i6 
11% 83% 
11% 8% 
11% 8% 
11% 8% 
11% 8% 
114% 8% 


dat 66,000 normal volt- 
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CHOKE COILS—Continued 
Approximate Dimensions—Continued 
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Type D-9 Indoor Choke Coils—Continued 








™ 





January, 1920 








VOLTAGE ——————~ ————D IMnsons In INCHES——__—__ 
Fig. Amps. ; Normal Maximum A B C D E 5 
Pipe Mounting 
2 200 Gi it <i eae 7500 6% 1034 16% 1034 9% 534 
2 200 aa ek © Be 15000 7% 12% 18 10% os 5% 
2 200°\ ae. ? meno eires 25000 10% 147% 2034 10% 9i6 5% 
2 200 dy tl Bee ee 37000 1414 3316 24% 103% Ors 7% 
2 200 AAQOOF UP » Lie ck 183% 22% 2834 10% 9x5 7% 
2 200 ALOOD SMT) Seeeearite 1854 234% 29 10% 9% 7% 
2 200 GGOUDMumnE bial ag tere 2634 314 37% 10%% 9% 10% 
2 400-6002.) A Ree 7500 614 1034 17% 114 9% 5% 
2 A00-600wex seo ae 15000 7% 124% 1814 1114 9% 5% 
2 400-600, JR eee 25000 10% 1474 214% 1114 95% 5% 
2 400-600 in: ).. Seer ote 37000 144 1834 25% 1144 9% 7% 
2 400-600 A40000 eee ae 1834 22% 294 11144 9% 7% 
2 400-600 MOOT aa a ee 185% 234% 28% 114 9% 7% 
2 400-600 CO000% sua Ie) ee 2634 314 375% 114 9% 1054 
Type D-9 Indoor or Outdoor Choke Coils (Invertible for 88000 Volts and Above) 
VoLttacE——, —_—_—_—_————————_—— D Men ssions IN INCHES 
Fig. Amps. Normal Maximum A B Cc D E ie H I 
3 200A Some Fey. ae 15000 9 1314 1934 18 22% 24 96 8% 103% 
3 200 eta hy Rayan eons 25000 1334 1814 2446 18 22% 24 9% 8% 10% 
3 200(\n Ue tee 37000 1414 19 247% 18 22% 24 9 85 103% 
3 200 44000" 155% 20% 26 18 221% 24 9 8% — 10% 
3 4005600;15 wi ads ee 15000 93; 135 2075 22 2644 28 9% 8% 11% 
3 400-600 sake wikicbe 2 25000 1334 1814 245% 22 26) 28 95% 8% 11% 
3 400-600 Pete io Hott 37000 1434 1914 2554 22 26% 28 9% 8% 114% 
3 400-600 A4000£ sla Movie e 1533 203; 26%5 22 26% 28 9% 8% 114 
pV OLTAGH-=———=n ——_—_—_—_————— DIMENSIONS IN INCHES ———_ ——_—_—___, 
Fig. Amperes Normal Maximum A B Cc D E F G 
4 200 66000% |S Eas oes 3643 9 9% 103% ares 
4 400-600 66000") tie we bee 3735 11 9% 1144 ren 
5 200 SSO00T Evy bec ee 5835 9 Ors 1034 45 1§ 
5 200 S8000T  LGaa aie ee 6435 9 95 1034 S1i§ 
5 200 ae scene 1035 9 9s 10% 3738 
5 200 1320007. Hah ehane 1635 9 9x 105% 634 
5 400-600 SS8000}) Aiea aia 651% 11 9% 1144 52 
5 400-600 110000; eee 71% 11 9% 114% 58 
5 400-600 1320001) Gop ee 77% 11 9% 114% 64 


These dimensions are for reference only. For official dimensions apply to nearest district office. 


*Choke coils rated at 44000 normal voltage have a maximum rating of 50000 volts and choke coils rated at 66000 normal voltage 


have a maximum rating of 73000 volts. These coils may be applied up to the maximum rating. 


+Choke coils rated at 88000 normal voltage or higher may be applied on systems having a maximum voltage not exceeding 5 per 


cent above rated voltage. 
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January, 1920 


CHOKE COILS—Continued 


Westinghouse Lightning Arresters 


Section 1-A 


Approximate Dimensions—Continued 


Type D-15 Indoor or Outdoor Choke Coils A 


Fig. No. Amperes 

6 AV ae CR A 25000 32144 
6 200. Fee cathe Slow 37000 3314 
6 200 44000" oi ve 334% 
6 200 660007" © ae. 3314 

6 400—600 A ie ee eis oe > 25000 321% 
6 400-600 4 ee ee 37000 3314 
6 400-600 AZOOO7 ocean's 3314 
6 400-600 6G6000* .....- 3314 
6 SOOi sy are ar’ eaten s 25000 4634 
6 LOQD ee ee SP sioisisce 25000 51 

ai 200-400-600 SS000T) hie ss 4834 
7 200-400-600 OOOO, Semis 5434 
7 200-400-600 W32Z000F okie cis 6034 





G 
9% 15nt 1814 27% 24 814 
1034 1535 2113 3125 24 9 
1034 1545 2535 344 24 9 
10 3% 1545 27 36 3% 24 9 
9% 155% 1814 27% 24 8% 
103% 1554 21% 3135 24 9 
103% 155% 25 ts 3424 24 9 
103% 155% 27 36% 24 9 
4 1513 1914 281% 38% 814 
9% 16 1814 27% 4234 816 
603% 
66.5% an 
712.3% 


These dimensions are for reference only. For official dimensions apply at the nearest district office. > 


“*Choke coils rated at 44,000 normal voltage have a maximum rating of 50,000 volts and choke coils rated at 66,000 normal volt- 
age have a maximum rating of 73,000 volts. These coils may be applied up to their maximum rating. 


+Choke coils rated at 88,000 normal voltage or higher may be applied on systems having a maximum voltage not exceeding S*per 


cent above rated voltage, 


TYPE D-9 AND D-15 LINE SUSPENSION CHOKE COILS 
For All Voltages Up to 220,000 Normal 


Line suspension type D-9 and D-15 choke coils 
have been developed to meet the demand for a 
choke coil that can be inserted directly in the trans- 
mission line wire or in the station wiring and held 
in position by the tension of the line or station wires. 
Because of the fact that no insulators are required 
solely to support this choke coil, and that it can be 
installed in either a vertical or horizontal position 
it can often be utilized very effectively in power and 
sub-station lay-outs. Terminals to accommodate 
the conductors are provided at each end of the coil. 
Three square-headed substantial binding screws are 
supplied which clamp the conductors in position. 
A strain insulator is so arranged within the coil at 
its axis, that it assumes the mechanical tension 


transmitted from the conductors. No mechanical 
tension reaches the turns of the choke coil proper. 

Connections—The coils are entirely symmetrical 
so that it is immaterial which end is connected to the 
line or to the apparatus. 





LINE SUSPENSION CHOKE COIL 
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Section 1-A Westinghouse Lightning Arresters 


CHOKE COILS—Continued 


January, 1920 


Line Suspension Indoor or Outdoor Choke Coils 
| For All Voltages Up to 220,000 Volts Normal 


-———-ApPprox. WT., Ls, ———\, 


Style No. Amperes Net Boxed List Price 
Type D-9 

236447 200 33 93 . $ 65 50 

236449 400 47 111 87 0O 

236450 600 106 136 150 00 
Type D-15 

121727 200 45 105 90 00 

164463 400 66 130 130 OO 

236446 600 167 198 192 50 


Order by Style Number 
Approximate Dimensions 






ENS 


X 


— H=Dia.of Hole in Terminals <\D4-Di- 





Lon. 
A> 


x 


Supports Furnishea 
by Customer 


-DIMENSIONS IN INCHES————— 
A B Cc D E F iH 
34) 2525 | 8i% 1234|1%| & 





Type| Amperes 


D- 9 200 2 


7 te} 144 
D- 9 | 400-600 | 3214] 297%¢] 83¢] 114 | 1234]1%] # 
D-15 200 27% | 2535 | 14%] 114 | 18841 4%] % 
D-15 | 400-600 | 3214 | 297% | 143<] 2 1834 | 4 # 


These dimensions are for reference only. e 
For official dimensions apply to the nearest district office. 


TYPE 7 CHOKE COILS 
For Voltages Up to 25,000 Maximum 


The Westinghouse type 7 choke coils are of the 
flat or ‘‘pan-cake’’ type and are wound, without 
iron cores, on circular or elliptical center blocks. 
They have a large number of layers and few turns 
per layer; (excepting those made for small currents, 
they usually have one turn per layer), which gives 
at once the best condition for insulating and cooling. 
They are divided into two lines, one of which in- 
cludes coils of approximately the same impedance 
as the type D-15 coils, and which is intended for 
the protection of transformers where the customer 
prefers this type of coil and mounting, while the 
other has a much higher impedance and is intended 
for the protection of generators and motors or 
wherever else a larger impedance is desired. 

All coils are air cooled and a separate coil is used 
for each line wire. The coils are heavily insulated 
and have the line lead at the top. 

Voltages—These coils are arranged for all voltages 
up to 25,000. 





Typre 7 CHOKE CoIL 


Mounting—Type 7 choke coils are arranged for 
ready mounting directly on the wall of the station. 
This is usually the most convenient location since 
the line wires on entering the building should go 
directly to the choke coils after connection to the 
lightning arresters. The. method of mounting gives 
an excellent insulation and a ready dissipation of 
heat. 


Prices ; : 
Type 7 Indoor Choke Coils For Voltages Up to 25,000 Maximum 


—For UsE WitH GENERATORS AND TRANSFORMERS— 


-——For Use WITH TRANSFORMERS ONLY ——, 


Amperes APPROX. WT., Lz. AppROX. WT., Lp. 
Rating Style No. Net Shipping List Price Style No. Net Shipping List Price 
9 243608 27 42 $ 68 00 243622 31 46 $ 53 50 
12 243609 28 43 68 00 243623 32 47 53 50 
19 243610 29 44 63 00 243624 33 48 53 50 
30 243611 31 46 63 00 243625 38 53 53 50 
45 243612 32 47 110 00 243626 54 84 55 OO 
75 243613 35 50 180 00 243627 84 129 61 00 
100 243614 41 56 230 00 243628 102 152 90 00 
120 243615 56 102 2380 00 243629 152 252 114 00 
170 243616 64 110 330 00 243630 189 289 127 00 
200 243617 85 140 355 00 243631 207 307 170 OO 
230 243618 106 161 375 50 243632 249 349 198 50 
270 243619 179 254 420 00 243633 244 344 340 00 
300 243620 194 270 : 427 50 243634 266 366 360 OO 
345 243621 267 367 437 50 243635 283 383 440 00 


Order by Styie Number 















ar 4 rladet 2 


2: 


ow 


January, 1920 





Westinghouse Lightning Arresters 


CHOKE COILS—Continued 


Approximate Dimensions 


Type 7 Choke Coils 





Center -DIMENSIONS IN INCHES: Weight 
Style No. Fig. Block A B Cc D F G H I JI Lbs. 
243608 Lace gees 1534 5 8%. 8% 10% 1% 6 HAS oe 
243609 Se eatOe 1614 5 8Ys 8% 10% fs wer AG 
24361 Weare Pic: 1534 5 \e A, 4% 8 Sf M2 
243611 Ta ato 161%" 5 84 84 104 1% 6 Bsr. 39 
ata hes a aa geet ee 22% 5 a 8/4 104 1G 3 er ‘sig vse 39 
4 34 4 2 22 
fase14 3 {4207 2934 4234 31 5 2214 574 2Y% 28 1814 aie a 
243615 3 14x27 3034 4334 31 5 D0Le a Sig 216 28 1814 2114 74 
243616 3 14x27 3014 4314 31 5 DCAD Ia D8 28 1814 2114 86 
243617 3 14x27 3014 4314 31 5 221% 5% 2% 28 1834 21% 125 
243618 3 14x27 3014 4314 31 5 224% 5% 2% 28 1834 2114 145 
243619 3 14x27 3014 4334 31 5 22% 3% 2% 28 18% 2114 256 
1 431 1 L 7 6 8 834 114 
343681 3 fey 30% 4344 31 5 2234 544 33 28 ieee Sage asa 
243622 1 1214 5 Sieroter TIGA AIG OG ie fe 51 
243623 1 ye, 1234 5 8% 84 10% 1% 6 83 
21 2 

pacean arma entitles 1 i ig 7 aha 10° in meee 
243626 fe Tt 124% 5 84% 814 0% 1% é ; 

243627 era ae sig) \Sl4 | 8% 8 104 1% 76 tata Sunes) 
243628 2 8x14 1514 211% 1534 3 1314 514 2 1314 1114 1414 100 
243629 2 8x14 18% 2414 15% 3 1314 Bi neaey 1334 11% 1414 222 
243630 2 8x14 18 24 1554 3 1314 Bie ead 1314 114% 144% 280 
243631 2 9x18 20% 29% LOA eS {3i45 Shee 2 1614 12% 1514 +310 
243632 2 9x18 2034 2934 1934 3 13% 3% 2 1614 12% 1544 250 
243633 3 12x23 26% 37% °&25% 5 1854 3% - 2% 2214 1455 1ftoae: OAD 
243634 3 14x27 Dien etic te. 31 5 22% STA Pate) 128 1334 164% 390 
243635 3 14x27 Biri AAT ee 31 5 221% Baie neuen NOS 1834 1614 428 


Dimensions given are for reference only. For official dimensions apply to the nearest district office. 
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Section 1-A 








TYPE O.I.S.C. CHOKE COILS 
For Voltages Up to 66,000 Normal | 


On circuits of voltages above 25,000, choke coils 
immersed in oil, as are transformer coils, have ad- 
vantages in that the coil is insulated not only from 
the ground but against side flash, and that copper of 
comparatively small section may be used without 
undue heating. The Westinghouse ‘‘oil-insulated 
self-cooling’’ choke coil affords abundant capacity 
for high potentials and at the same time does not 
interfere with good voltage regulation. 


General Construction—This style consists of the 
coil proper mounted on a U-shaped wooden frame 
immersed in oil within a boiler-iron tank. The 
leads from the coil are brought out at the top of the 
tank through porcelain bushings. The tank is fitted 
with a draining valve at the bottom and with an oil 
gauge and thermometer. 


Coils—The oil-insulated coils are similar in con- 
struction to those of air-insulated type 7. The 
number of turns in the oil-insulated coils, however 
is usually larger than in the type 7 and the size of 
wire smaller. The impedance of the high voltage 


coils of this type is much 
greater than that of the 
coils for the lower voltage 
service. At the same time 
the amount of copper and 
per cent of voltage drop 
is much less. 

Prices and dimensions 
for type OISC choke coils 
will be furnished upon 
application, to the nearest 
district office. 




































0.1.S.C. Cooke CoIL 
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Section 1-A Westinghouse Lightning Arresters January, 1920 


Type AL Impulse-Gap Electrolytic Lightning Arrester Installed 
at a 48,000-Volt Station, 





January, 1920 


General Wiring Devices 
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Section 1-B—Part I 


FUSE WIRE, FUSE RIBBON, AND LINK FUSES 
ALUMINUM WIRE 


For high-voltage fused circuit-breakers and 
bomb-type expulsion fuse blocks, the following fuse 
wire should be used enclosed in asbestos sleeving 
listed in catalogue on “Insulating Materials and 


Supplies.’ Asbestos sleeving should enclose the 
entire length of fuse wire except at terminal ends 
in expulsion-type fuse tubes, and all of the lengths 
within the tube arm of fuse-type circuit-breakers. 





Continuous Net Weight Continuous Net Weight 
Carrying Approx. of Standard List : Carrying Approx. of Standard List 
B.&S Capacity, No. of Feet Package Price B.&S. Capacity, No. of Feet Package Price 
Gauge Amperes Per Lb. (Spools), Lb. Per Lb. Gauge Amperes Per Lb. (Spools), Lb. Per Lb. 
11 81 135 1 $1 85 18 30 688 1 $2 25 
12 72 165 1 1 85 19 26 835 1 2 50 
13 63 208 1 1 95 
14 54 264 1 1 95 20 22 1050 1 2 50 
21 18 1350 1 275 
15 47 332 1 210 22 15 1680 1 3 00 
16 40 420 1 210 23 12 2150 1 3 35 
17 35 528 1 2 25 24 10 2670 1% 3 85 


NICKEL SILVER WIRE (18 per cent) 

























Continuous Net Weight Continuous Net Weight 
Carrying Approx. of Standard List Carrying Approx. of Standard List 
B. &S. Capacity, No. of Feet Package Price B.&S. Capacity, No. of Feet Package Price 
Gauge Amperes Per Lb. (Spools), Lb. - Per Lb. Gauge Amperes Per Lb. (Spools), Lb. Per Lb. 
26 3.75 1300 % $2 40 36 0.50 13217 Y% $6 75 
1.13 3288 1% 275 














ALLOY FUSE WIRE 








Continuous Best Net Wt. of Continuous Best Net Wt. of 
Carrying Lengths Approx. Standard Carrying Lengths Approx. Standard 
Capacity To Use No.of Feet Package List Price Capacity To Use No.of Feet Package List Price 
Amperes Inches Per Lb. (Spools), Lb. Per Lb. Amperes Inches Per Lb. (Spools), Lb. Per Lb. 
1 1% 670 % $1 10 18 3 43 1 $ O75 
2 1% 430 4% 1 05 20 4 36 1 15 
3 1% 370 % 1 00 25 4 32 1 15 
4 14% 300 1 1 00 30 4 26 1 15 
5 2 220 1 1 0O 35 a ae 1 15 
6 2 185 1 85 40 4 18 2 15 
7 2 140 1 85 45 4 17 2 15 
8 2 120 1 80 50 4 AZo 2 715 
9 2 93 1 80 60 5 10.3 2 710 
10 2 80 1 80 70 5 9 2 70 
12 3 70 1 80 75 5 8.3 2 710 
14 3 60 1 80 80 5 Ue 2 70 
15 3 2 1 715 90 5 6.7 2 710 
16 3) 49 1 15 100 5 535) 2 70 




















Order by Style Number 








E 2 ' a 
Bs 5 ¢ a3 ® 3 wos 4 $ as @ 
sand oo a. SUoO— F 3YS3 af 4. oUon Bos 
ahnn SY an WR ane fd & 02 a Cl arteeiute eeettnge an BuO Bg a 
eae os Sg Eg Ge Seah ge Ge SS etek. ee 
Sank 350 Ny acs Ag 4h 6aag 850 Ng 0.0, Sin Oem gota | 2G 
8daa Ase as 27m ZSe@R Sa 8dh4 B82 ae 22m Zoned Se 
50 4 .36 x .047 13 2% $0 60 200 4 .875 x .094 2.6 5 $ 050 
60 4 .44 x .047 10 2% 60 225 4 {x 004 Ba, 5 50 
70 4 .47 x .047 9.55 21% 60 250 414 {eee xe 110 1.9 5 50 
75 4 .50 x .047 9.1 2% 60 275 4% 1. « x2130 1.65 5 50 
80 4 .375 x .078 we 2% 60 300 4% 1 150 1.4 5 50 
90 4 .44 x .078 6.1 2% 60 350 44 1.94 x .075 1.43 5 50 
100 4 .44 x .094 5.2 2% 50 400 414 tote x 220 a4 5 50 
115 4 .375 x .125 4.4 2% 50 450 4% 1.125'x £20 97 5 50 
125 4 .50 x .094 4.4 2% 50 500 4% 1.25 x .20 85 5 50 
150 4 _ .57 x .094 a 2% 50 550 4% 4.37 x 1.20 78 10 50 
175 4 .64 x .094 305 5 50 600 4% 1.50 x .20 70 10 50 
190 4 .75 x .094 3. 5 50 A 
LINK FUSES Continuous Standard 
. Capacity Package Style List Price 
Fuses for Use in Plug-Type Transformer Fuse Amps. Quantity No. Per 100 
Blocks, Style No. 147190 1 100 22.4172 $3 35 
2 100 224173 3 38 
1% sj XY 3 100 224174 3 35 
iy 100 224175 3 35 
se Po») 60 100 224176 3 35 
z \ Z 15 100 224177 3 35 
9° 16 20 100 224178 3 35 
Sa "6 25 100 224179 3 35 
30 100 224180 3 35 
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Section 1-B Westinghouse Wiring Devices 


ENCLOSED CARTRIDGE FUSES WITH INDICATORS 


For Voltages up to 25,000 


January, 1920 


APPLICATION 


These fuses meet the demand for reliable and 
accurate devices that will carry their rated current 
and can be depended upon to open the circuit when 
the specified overload is attained. 

On large systems the circuit characteristiés should 
be such as to limit the maximum overload power 
passing through the fuse to approximately 10,000 
kilovoltamperes except where further limited by the 
requirements of the National Electrical Code. 
Circuit-breakers are recommended instead of en- 
closed fuses where the rated capacity of the gene- 
rators supplying the circuit on which they are 
directly installed exceeds 2000 kilovoltamperes, as 


fuses are not suitable for such circuits (except where 
fuses are used for protection of potential trans- 
formers. See pages on “Limiting Resistors for Po- 
tential Transformer 
Fuses’’), 

Approval—All of 
the fuses listed here- 
in conform to the 
requirements of the 
“National Electrical Code,”’ for the sizes covered, 
and are included in the ‘List of Approved Fitt- 
ings”’issued by the National Board of Fire Under- 
writers. 





Fic. 1—Sryre No. 37171 


CONSTRUCTION 


Indicators—Each fuse is provided with a simple 
but reliable device which indicates whether the 
fuse has blown or is still in- 
tact. This indicator is in 
plain view so that the con- 
dition of the fuse can be de- 
termined at a glance. 

Dimensions—The 250-volt and 600-volt fuses 
have the ‘National Electrical Code Standard” 





Fic. 2—StyvLe No, 37153 


dimensions and may be used in any ‘National 
Electrical Code Standard” fuse blocks of corre- 
sponding capacities, 

Finish—The finish of the metal parts is cleaned 
and lacquered brass on the ferrule type and cleaned 
and lacquered copper on the knife-blade type. 

Mounting—For fuse block on which these en- 
closed fuses may be mounted, see pages on ‘‘Fuse 
Blocks for Enclosed Cartridge Fuses.”’ 


REFILLING 


The Westinghouse Electric & Manufacturing 
Company is prepared to refill any of its knife- 
blade-contact enclosed fuses, provided the cases 
are returned to the Works in good condition, 
transportation prepaid, in not less than standard 
package quantities. Complete return shipping 
directions should accompany each order for fuses 
to be refilled. Refilling list prices are given on the 


following pages, opposite the style numbers of all 
fuses which will be refilled. 

The company will refill fuses only when the 
cases are returned to the Works, and under no 
circumstances will refilling material be furnished. 

When cases are to be returned for refilling, the 
nearest district office should be consulted for 
shipping directions. 


SHIPMENT 


Fuses should be ordered in standard package 
quantities whenever possible. Standard package 


quantities cannot be made up by combining different 


_ Capacities. 


FOR VOLTAGES UP TO 250 








3 Ss 
Wr Doh > 3s 5 8 5 Qo = 34 . o ® 
gee gO2 cf xe a Z Site | eee eek ee er it ¢ Be 
Bea USs oF cae a oy A OP POLS ey) Oren Oa Ay eo 
gia Gog ta abt = 29) ded OH a. Sag ig a Bere 4 Rs wees, 
Hae £35 ¢3 aod Is 28 0.23 Hae S83s HS aos > 29 a9 
S00 HAG OA AZo a HH Mom | d00 HAA OG azZd a HA wo 
Ferrule Contacts Knife-Blade Contacts—Continued 
ts aioe Waeeetae gai pa | $0.26 80.05.50) sy0N ee 184113 $090 $0 60 
3 100 25 1 37155 25 85 50 10 3 37172 90 60 
4 100 25 1 37156 25 90 50 10 3 184114 90 60 
5 Bhool 8 tios : atk 98)" 50 10 3 184115 90 60 
Bu Wh100Bkias ' ayice Soe 100. 50} 10.444 37173 90 60 
$7 100° 4 795 1 37159 95 | s ee 5 4% 184116 200 90 
10.09 100 soma ea 37160 25 & 12025 44% 184117 200 90 
sere lon ase ; Sate 3 12525 5 416 37174 3°00 90 
15-°4 100° “33 i syieu 25. gg 150) 253) eens 37175 200 90 
201) 400 25 1 37163 95 17525 5 414 37176 200 90 
35 100 25 2% Bene ae 250 25 1 134 27179 <8 60. 1156 
40 100 25 214 37167 35 275 25 1 134 184118 3 60 1 50 
45 100 25 214 37168 35 300-25 1 134 37180 360 #1 50 
2 305 wan os 1 194s 1841192). S560 i249 50 
55/1: oy: saan Sis ce | eT Lee 35 350-9 25- gg 97181 giggm TBO 
55 100 | 25 2144 184110 35 44 
60 100 25 2% 37170 35 375 ay 28 1 1% 184120 360 150 
: a 400 25 1 134 37182 360 150 
Knife-Blade Contacts 450 10 1 3% 184121 550 200 
65 ee 0) 3 184111 500 10 1 34 37183 550 2.00 
70 50 10 3 184112 oo = a8 550 10 1 31 184122 5 50 2 00 
75 50 10 3 37171 90 60 600 10 1 3% 37184 550 200 
Serre 


oo 


*For shipping weight add 10 per cent. for boxing. 


Order by Style Number 
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Fic. 3—StyLe No. 37185 
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General Wiring Devices 


Fic. 


FOR VOLTAGES UP TO 600 


ENCLOSED CARTRIDGE FUSES WITH INDICATORS—Continued, 


.4—STYLE No. 37203 


Section 1-B—Part I 











O90 O.9 

34 : a ® =) : 2 o 

ofe Fas Ze ¥E Z c Ege oe Eee a ue Z c ae 

S58 wSa oa oe 2 5 Ay Bm. Oo>28 gusq Se £8 o im ao 
sha gos Eg Abt s 2's apd QFE aefa Ea abt = 2's Bes 
as’ Sa a5 aod p 28 0.23 fae Sand a3 AMS 2 23 0.24 
<00 AAA OA <ZO a 4a A) 400 ALA OA 440 a a mm 

Ferrule Contacts Knife Blade Contacts—Continued 
1 100 25 3% 37185 $0 40 75 50 5 2% 37203 $150 $0 80 
2 100 25 344 37186 40 80 50 5 2% 184128 1 50 80 
30) 00) 25, BSSts 37187 40 85 50 Srp 2k 37204 1 50 80 
4 100 25 34 37188 40 90 50 5 24% 184129 1 50 80 
5 100 25 334 37189 40 95 50 5 2% 184130 1 50 80 
6 100 25 34 37190 40 100 50 5 2% 37205 1 50 80 
7 100 25 344 184123 40 110 25 1 1% 184131 2 50 1 20 
8 100 25, 3%4 37191 40 120 25 1 14% 184132 2 50 1 20 
? 
9 100 25 3144 184124 40 4 125 25 1 1% 37206 2 50 1 20 
10 100 25 314 37192 40 8 150 25 1 i4 37207 2 50 1 20 
12 100 25 344 37193 40 4 175 25 1 1% 37208 2 50 1 20 
15 100 25 344 37194 40 3 200 25 1 1% 37209 2 50 1 20 
20 100 25 3% 37195 40 8 ais «= (95 So BO GH 37210 550 200 
25 100 25 34% 37196 40 q 250 25 it 3% 37211 5 50 2 00 
BOG = 100 254), 34 37197 40 5 275 25 1 3% 184133 550 200 
35 100 25 5% 37198 690 300 25 1 344 37212 5 50 2 00 
40 100 925 5% 37199 60 325 25 1 3% 184134 5 50 2 00 
45 100 25 534 37200 60 350 25 1 3% 37213 5 50 2 00 
50 100 25 54 37201 60 375 25 1 3% 184135 5 50 2 00 
55 100 25 514 184125 60 400 25 1 3% 37214 5 50 2 00 
BOW 100 B25.) Soe 37202 60 

: 51% 4136 800 300 
Knife-Blade Contacts Cte ee a7218 - Soo), 8500 
65 50 5 24% 184126 150. $0 80 550 10 1 5% 184137 8 00 3 00 
70 50 5 24% 184127 1 50 80 600 10 1 5% 37216 8 00 3 00 





40 


100 
100 
100 
100 


100 
100 
100 
100 


100 
100 
100 


Ann Ann aAnnn 


Ferrule Contacts 


MANNA 


SEK ee 


32304 
32305 
32306 
32307 


32308 
32309 
32310 
32311 


32312 
32313 
32314 


46 100 
ao 46 60 100 
46 ¥ 
46 of 
@ 70 50 
46 a 80 50 
46 is 90 50 
46 2 100 50 
60 o 
q 125 25 
60 5 150 25 
60 175 25 
75 200 25 


Ferrule Contacts—Continued 


ek pk 


—_— 


NL 


SEX 


32315 $0 75 Can’tbe 
32316 75 Refilled 
37958 240 $1 20 
37959 2 40 1 20 
37960 2 40 1 20 
37961 2 40 1 20 
37935 4 50 2 20 
37936 4 50 2 20 
37944 4 50 2 20 
37945 4 50 2 20 









14 

2 

3. 

4 

6 
10 


15 
20 


25 
30 


100 
100 
100 
100 


100 
100 
100 
100 


100 
100 


Ferrule Contacts 


An Annn Anan 


oo 


42300 
42301 
42302 
42303 


42304 
42305 
42306 
42307 


42308 
42309 





40 100 


$0 oe a 50 100 
55 a 60 100 
55 3 
55 2 70 50 
55 73 80 50 
55 ° 90 50 
70 q 100 50 
3 
70 0 125 25 
70 150 25 





Ferrule Contacts—Continued 


5 
5 
5 


3 
3 
3 


42310 
42311 
42312 





$1 30 Can’t 
1 30 be 
130 Refilled 


Knife-Blade Contacts 


1 
1 
1 
1 


1 
1 


1 
1 
1 
1 


ao 


42313 
42314 
42315 
42316 


42317 
42318 


oo wow 
° 
o 





Fic. 5—StyLe No. 32304 





Fic. 6—STYLE No, 42300 


*For shipping weight add 10 per cent for boxing. 


Order by Style Number 
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ENCLOSED CARTRIDGE FUSES WITH INDICATORS—Continued 


Fic. 7—StyLe No. 37219 


os ° ae A 
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O82 Bes gh xeG Z ae Fs @ Or gk KEG 4 gt 
®rAS USE OF e190 Au mm Ui Sie p esc hte Bete fae chess Ay am 
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FOR VOLTAGES UP TO 7500—With Combination Ferrule and Knife-Blade Contacts 








; a 5 ; panne st a orine 7 25 5 2% 37225 $130 $105 
14 ae : : 37920 6 1 O05 10 25 5 244 37226 1 30 1 05 
3 asf . Smee 37221 1 30 1 05 15 2 5 2% «37227 1 30 1 05 

20 25 5 3 61062 7 50 4 00 
é a : Z oiaae : ea r a 25 25 3 3 61063 7 50 4 00 
: = 3 2 Saad oe Pion 30 25 5 3 61064 7 50 4 00 


FOR VOLTAGES UP TO 15000—With Combination Ferrule and Knife-Blade Contacts 














3 42970 3 50 
14 25 5 3 42971 3 50 1 65 65 
42972, 3 50 










Fic. 8—Sty_e No. 42971 


TONGS FOR HANDLING ENCLOSED FUSES FOR 7500 VOLTS AND ABOVE 


Style No. Standard Package Quantity as Sle 
ac 
30933-A 6 86 00 





’ 


Fic. 9 


*For shipping weight add 10 per cent. for boxing. 
e 
Order by Style Number 


To be sure of protection by the fuses on 
your circuits— 







Be sure they are Westinghouse 
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ENCLOSED CARTRIDGE FUSES WITH INDICATORS—Continued 


inno eres ees 


FERRULE CONTACTS 1 TO 60 Amps. 








‘OUTLINE DIMENSIONS- 


ar 
eh o||) 


eS 


+~e-4 


KNIFE-BLADE CONTACTS 61 TO 600 Amps. 


7 








Fie. 11 
Ampere 
Carrying DIMENSIONS IN INCHES 
Capacity Fig A D E F G H J K L 
FOR VOLTAGES UP TO 250 
1— 30 10 <7 2 1 % % ts 
35— 60 10 wr road 3 134 5% 54 # 
65-100 10 5% % 1 1 34 wats ~5 a ats 
110-200 10 7% aa 13% 1% 1% 
225-400 10 854 yy 1% 2 15 
450-600 10 10% % 2% 2% 2 


FOR VOLTAGES UP TO 600 


1- 30 10 ae x et er Mas 5 4 \% 84 3 
35- 60 10 +80 Py ha eu A 514 44 5% 1 lds 
65-100 10 1% \% 1 14 84 e ei - . a 
110-200 10 95% * 134 134 1% Ae oe oe am ny 
225-400 10 1154 1% 1% 2% 15% a nt - oe a 
450-600 10 1334 1% 2% 3 2 ne Sa a ace a 

FOR VOLTAGES UP TO 2500 
ee a MY ee a ee ee ee ee 
144-15 10 betas i cats qs seta 5% 4° % 34 3 

20- 30 10 ei oe 6 434 54 1 lds 
40- 60 10 a aS 6% 5 84 14 135 
70-100 10 103% ¥% 1 114 84 if oO . $i fe ny 
125-200 10 1154 % 13% 2 1% 





rarer int SEINE canna SY 

14%- 15 10 sles 1 weit ee hoe 71% 6% % 34 ae 

20- 30 10 ad 3 has sh 8 65% 5% 1 14 

40-— 60 10 aS eae e 08 are 84 6% 34 1% 1% 

70-100 10 11% % 1 13% 3% See ees a ae , 
125-150 10 145% ss 13% 2 1% 

FOR VOLTAGES UP TO 25000 
DIMENSIONS IN INCHES 

Voltage Ampere Capacity Fig. A B Cc D 

34 to 4 13 34 5% 15% 

7500 | 5 to 15 11 is 34 34 1% 

44 to 22 13 54 ‘3 13 

4 to 18 4 4 1% 

gna0o {16 to 15 = 18 44 1 134 

25000 %to 5 11 20 34 1 1% 





FOR VOLTAGES UP TO 3500 
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FUSE BLOCKS AND FUSE HOLDERS 
FOR ENCLOSED CARTRIDGE FUSES 





January, 1920 


} For Voltages up to 3500 
Front and Rear Connected 


~ These fuse blocks are used for mounting on the 
wall or on switchboard panels. The fuse blocks 
are of a rugged and substantial construction but, 
at the same time, present a neat and pleasing appear- 
ance, enabling them to match in appearance other 
apparatus with which they may be mounted. 


Ratings—The fuse blocks as listed are rated 
according to the ampere and voltage capacities of 
standard cartridge fuses with which they are de- 
signed to be used, and: the ratings apply-to either 
direct or alternating current. 


Approval—All of the 250-volt fuse blocks and 
all of the 600-volt fuse blocks up to and including 
400-amperes conform to the requirements of the 
National Electrical Code and are included in the 
List of Approved Fittings issued by the National 
Board of Fire Underwriters. 


Fuses—The fuses for use with these blocks are 
listed on pages on ‘‘Enclosed Cartridge Fuses with 
Indicators.”’ 


Dimensions—The 250-volt and 600-volt fuse _ 


blocks have the National Electrical Code Standard 
dimensions and will receive any cartridge fuses of 
corresponding ampere capacities conforming thereto. 


FUSE BLOCKS WITH 


Single-Pole Front-Connécted—Single-pole front- 
connected blocks are listed for use with the standard 
cartridge fuses for voltages up to 3500. 





Rear-Connected Front-Connected 
1-60 Amperes 65-600 Amperes 


Rear-Connected 
65-600 Amperes 


Fic. 3—Fusr Hotpers Wituout Bases 


Rear-connected —As the switchboard panel is 
generally the only place on which it is desired to 
mount rear-connected fuse holders, these are not 
listed with bases. (See ‘Fuse Holders’’). 


Bases—The 250-volt and 600-volt fuse blocks 
up to and including 60-ampere capacity have 
porcelain bases; the single-pole 100-ampere and 


Shipment—The number of fuse blocks and fuse 
holders included in a standard package and the 
net weight of each are given opposite each style 
number. 








Fic. 2—100-AMPERE, FronT-CoNNECTED FusE BLock 


Instructions for Ordering—Whenever possible, 
fuse blocks and fuse holders should be ordered in 
standard package quantities. Standard package 
quantities cannot be made up by combining different 
capacities, 


INSULATING BASES 


200-ampere, 250-volt fuse blocks have either porce- 
lain or slate bases; while all other 250-volt and 600- 
volt fuse blocks have slate bases. The 2500-volt 
and 3500-volt fuse blocks have black-marine-finish 
marble bases. 


Contacts—The fuse blocks of capacities up to 
and including 60 amperes have ferrule contacts, and 
those of greater capacity have knife-blade contacts. 

The contacts are securely fastened to the bases 
so as to prevent any possibility of turning or getting 
out of alignment. 

Connections to fuse blocks of 30 amperes capacity 
are made by means of a screw and washer. For 
larger capacities the fuse holders are equipped with 
terminal lugs into which the connecting wires must 
be soldered. 


Fuse Holders Without Bases 

Fuse holders are listed for mounting directly on 
the panels or other insulating support, bases not 
being supplied. 

Front-connected fuse holders are the same as 
those supplied on the ‘‘fuse blocks with insulating 
bases”’ described above. Small screws are supplied 
for mounting on blocks. 


Rear-connected fuse holders are similar to the 


front-connected except that they are supplied with 
studs, terminal lugs, and clamping nuts. 
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FUSE BLOCKS AND FUSE HOLDERS—Continued 


PRICES—FUSE BLOCKS WITH INSULATING BASES 
Single-Pole Front-Connected 


Style number and list price include insulating base and fuse holders with terminal lug details but 
without fuse. 
Approx. DIMENSIONS, INCHES 


Capacity Approx. —————_ Base Height ovér Standard List 
Range Net *Weight, Length Width Height Baseand Package Price 
Amperes Base Contacts Lb. Contacts Quantity Style No. Each 
For Voltages up to 250 
1 -30 Porcelain Ferrule 34 5% 1% % 134 50 32481 $ 40 
35 -60 Porcelain Ferrule 34 5% 1% % 24 50 32482 65 
65 -100 Porcelain Knife 13% 734 2 4g 2% 50 124397 1 40 
65 -100 Slate Knife 2 734 2 % 25% 50 124389 90 
110  -200 Porcelain Knife 2% 9% 24 45 2% 50 124398 275 
110 -200 Slate Knife 3% 9% 2% i 248 50 124390 210 
225 -400 Slate Knife 6 1134 3 1 3# 25 124391 5 25 
450 -600 Slate Knife 104% 14 3% 14% 4H 10 124392 7 20 
For Voltages up to 600 
1 -30 Porcelain Ferrule 34 rm 1% i 225 50 32485 60 
35 -60 Porcelain Ferrule 1 75% 13% % 2% 50 32486 90 
65 -100 Slate Knife 24 934 2 % 2% 50 124393 1 32 
110 -200 Slate Knife 6 12% 24% 1 233 50 124394 2 30 
225 -400 Slate Knife 9 1434 3 1 33 25 124395 6 OO 
450 -600 Slate Knife 12 17 3% 1% 4 10 124396 7 80 
For Voltages up to 2500 
144-15 Marble Ferrule 2 1234 24% 1 2% 50 32495 2 25 
20 -30 Marble Ferrule 3 1335 2 1 214 50 32496 2 25 
40 -60 Marble Ferrule 5 144% 2% 1 2% 50 32497 2 50 
70 -100 Marble Knife 8 18% 4 1 235 50 124399 275 
125 -200 Marble Knife 15 20% 4uy 1 35 50 124400 5 25 
For Voltages up to 3500 
1%-15 Marble Ferrule 3% 17 134 1 2% 50 42320 2 30 
20 -30 Marble Ferrule 334 17% 2 1 2% 50 42321 2 40 
40 -60 Marble Ferrule 6% 19% 24% 1 234 50 42322 275 
70 -100 Marble Knife 11 2214 4 1 235 50 145121 4 35 
125 -150 Marble Knife 17 2514 44 1% 335 50 145122 6 20 


*For shipping weight add 10 per cent for boxing. 


PRICES—FUSE HOLDERS WITHOUT BASES 


Style number and list price include one fuse holder complete with connecting terminals (two are 
required for a complete block). The front-connected include mounting screws of proper length for the 
standard fuse blocks listed. The rear-connected include terminal lug and clamping nuts. The studsare 
of sufficient length for mounting on panels 1 to 2 inches thick. 





FRONT-CONNECTED 





REAR-CONNECTED 








STYLE No. 

Capacity Approx. List Approx. For 1-,1%-, List 
Range, Maximum Standard Net *Wt. Price Net *Wt. or 144-Inch For 2-Inch Price 
Amperes Voltage Package Lb. Style No. Each Lb. Panel Panel Each 
1 -30 250 100 yy 32488 $ 10 \% " 229235 229228 $ 25 
tecic 9500. 35001 100 % 32492 14 Y% 229237 229230 30 
20 -30 2500-3500 100 \¥% 32499 20 \% 229239 229232 45 
35 -60 250 100 % 32489 20 YY 229236 229229 44 
35 -60 600 100 \y 32493 24 YY 229238 229231 50 
40 -60 2500 100 iy 32500 30 Yy 229240 229233 60 
40 -60 3500 100 % 57965 36 ck 229241 BAOAS Att EW ae 
65 -100 250 to 3500 100 \% 124403 50 34 289464 289464 2 00 
110 -200 250 to 2500 100 4 124404 110 134 289465 289465 3 40 
Ei iieen shilse cod i 50 1% 124405 3 00 2% 289466 289466 6 00 
450-600 250-600 20 2 124406 5 00 5 289467 289467 10 00 


Fuse blocks and fuse holders should be ordered in standard package quantities whenever possible. Standard package quantities 
cannot be made up by combining different capacities. *For shipping weight add 10 per cent for boxing. 


Order by Style Number OUTLINE DIMENSIONS 


Fuse Holders Without Bases 


DIMENSIONS IN INCHES 





Style No.| Fig. 








A Bal Cus le BelE 
229228) 4 | 34] 1 1% | Wi] 2 
2292291 5 | 357 | aif in| sll 4 
229230) 4 | 334 | 14% 1%) %|% 
aaeasal s |a ie) [in| ate 
229233| 5 | a | 1% %4| %| & 
229234) 5 | 414] 13% 1% | “| x 
229235) 4 | 3 | 33 Lee 83 
229236] 5 | 314] 1 154| §% ‘A 
229237) 4 | 34/14 1%) %|% 
229238) 5 | 319] 1% 1544 | 5] ¥e 
229239] 5 | 314] 13 144] 4%] % 
agoaar| Ss [2°] i] | be] BLE 
133 1% A, 
289464) 6 | 44] 1B] K%|[2%4/ K! % 
289465) 6 | Sis | 2% | ¥-] 246])1%1 % 
289466] 6 | 634] 3 yw | 3 1344 | % 
es es : mate 289467) 6 | 713 | 35%] 14 | 3%] 216 | 3% 





These dimensions are for reference only. For official dimensions apply to the nearest district office of the Company. 
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TRANSFORMER FUSE BLOCKS AND BOXES 


Single-Pole—For Outdoor Mounting 
For Voltages Up To 7500 


PLUG-TYPE 
For Use on Circuits Up To 2500 Volts 





PLuG, STYLE No. 30550 


Fuse block Style No. 29865, with the exception of 
the contact clips, is made entirely of porcelain with 
a black enamel finish. It is entirely weatherproof 
and may readily be mounted on a cross arm or any 
location convenient to the transformers by screws 
placed through the holes in the sides (see illustration). 

The contacts for the line wires are deeply recessed 
in the porcelain and well separated from each other, 
thus protecting them from the weather and acciden- 
tal.contact, and also from any possibility of arcing 
across the terminals. Connections to the contacts 
are made by inserting the wires through holes in the 
sides of the porcelain and securing them to the con- 
tact posts by means of set screws. The hole in the 
binding post and the set screw is of ample propor- 
tions to render the connection of the block to the 
circuit a simple and easy matter: 

The plug is inserted in the receptacle and givena 
partial turn which locks it securely in position and 





Puc, StyLe No. 166277 





RECEPTACLE, STYLE No. 30549 





RECEPTACLE, STYLE No, 166276 





BLock ComPLeTE, STYLE No. 29865 


prevents any possibility of the plug being blown out 
of the receptacle due to a short-circuit or heavy 
overload. The construction of the contact clips is 
such that good contact is insured on inserting the 
plug and giving it a slight twist, as described above. 

The fuse wire is placed ina groove that has round- 
ed edges throughout its entire length, thus prevent- 
ing any possibility of the fuse wire being cut. 

Parallel to the groove is a rib which absorbs the 
shock incident to the insertion of the plug, and, 
thereby, greatly reduces possibility of breakage due 
to handling. 

The plug terminates in a knob for handling. The 
surface of this knob has a number of indentations 
that enable the hand to secure a good grip. Imme- 
diately above the knob is a shield of ample area to 
provide protection for the hand of the operator. 

Fuse block Style No. 147190, has a glazed exterior 
finish of a dark brown color, Except for the con- 





Biock Compete, StyLE No. 147190 
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TRANSFORMER FUSE BLOCKS—Continwéd 


tacts its design embodies the same general features 
of construction as Style No. 29865, previously 
described. The contacts are formed by spring 
clips; the plug is pushed straight into the receptacle 
and held therein by the pressure exerted by the 
clips. In addition, each contact is fitted with a 
spring latch which engages an offset on the plug, 
thus obtaining a more secure contact and preventing 
the plug from falling to the ground when the fuse 
blows. The plug contact rolls on the stationary 
contact, making a tight connection. The roll- 
contact feature also makes this type of block inter- 
changeable with a number of blocks of other 


Max. Amps. Max. Volts Description 
30 2500 Fuse block complete 
30 2500 Receptacle only 
30 2500 Plug only 
30 2500 Fuse block complete 
30 2500 Receptacle only 
30 2500 Plug only 


manufacture. Contacts of both receptacle arid plug 
are recessed into the porcelain, thus preventing 
loosening and twisting. 


The interrupting capacity of these fuse blocks 
when used one per wire, is approximately 400 
amperes at 2500 volts. 


Style number and list price of the complete 
block include lag screws for mounting, but do not 
include fuse wire which must be ordered separately; 
see pages of this catalogue on ‘‘Fuse Wire.’’ The 
length of the wire required for each fuse of Style 
No. 29865 is 11 inches; and of 147190 is 9 inches. 


*Net Wt. List 
Pounds Style No. Price 
5% 29865 $2 40 
4 30549 1 55 
14 30550 85 
54% 147190 2 40 
4 241509 1 55 
14 241510 85 


*Shipping weight in quantities is approximately 10 per cent greater. 


Order by Style Number 


LuUTLINE DIMENSIONS 
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CMe? Binding Post 


StyLeE No. 147190 
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TRANSFORMER FUSE BLOCKS AND BOXES—Continued 


EXPULSION-TYPE 
For Use on Circuits Up To 7500 Volts 


The expulsion type fuse box is made for mounting 
on a pole. It has a greater voltage and capacity 
range than the porcelain fuse blocks previously 
described. 

The device consists of a wooden box having 
mounted therein an expulsion tube within which is 
placed the fuse wire. The box is built of well- 
seasoned wood, is entirely weatherproof, and is 
thoroughly insulated from live parts of the circuit. 
It has a hinged door which permits easy access for 
the purpose of inspection or replacement of the 
fuse. 

The fuse tube is composed of fibre with an expul- 
sion chamber of brass. This tube is mounted on 
porcelain insulators in such a manner that the 
gases resulting from the blowing of the fuse are 
expelled through a hole in the box provided for that 
purpose. 

The two holes provided for the line wires in the 
sides of the box and the hole for the expulsion of the 
gases, are provided with porcelain bushings. 

The fuse tube is readily removable and renders the 
insertion of a new fuse wirea very simple operation. 
It should be removed by a hook, one of which should 
be supplied for each installation. 

The interrupting capacity of this box when used 
one per wire is approximately 500 amperes at 
7500 volts and proportionately greater or less at 
either lower or higher voltages. 


Amperes Max. Volts Description 
30 7500 
60 3500 Box complete 
60 2500 
oo 7500 Fuse tube complete 
7500 Hook 


*See price under ‘Type OD Safety-First Fuse Boxes” on a following page. 


Standard aluminum or Nickel Silver fuse wire 
is used but is not included in the style number and 
list price, which include the box complete ready for 
installation. 

Before inserting the fuse wire in the fuse tube, the 
wire should be enclosed in asbestos sleeving. The 
asbestos sleeving prevents the gradual charring of 





STYLE No. 111424 


the inside of the fuse tube by the overheated fuse 
and thereby eventually lengthens the life and pre- 
vents a burning out of the fuse tube. For asbestos 
sleeving, see catalogue on ‘‘ Insulation and Supplies.’’ 
For data and prices on fuse wire see pages of this 
catalogue on ‘‘Fuse Wire.’’ The length of wire 
required for each fuse is 10 inches. 


Approx. WEIGHT, PouNnps List 
Net Shipping Style No. Price 
18 25 111424 $15 00 
144 1 165477 = 
1 1 156944 5 00 


Order by Style Number 





STYLE No. 111424 
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TRANSFORMER FUSE BLOCKS AND BOXES—Continued 


TYPE OD SAFETY-FIRST FUSE BOXES 


For Use on Circuits up to 7500 Volts—Single-Pole 


The ideal fuse box for the protection of outdoor 
distributing transformers is a box that can be de- 
pended upon to operate on an overload, one that is 
easily re-fused and quickly put back into service, 
one that is safe; and by being safe is not meant just 
partially safe against accidental contact by the 
attendant, but one hundred per cent safe under all 
possible conditions except the actual intent to touch 
a live part. The Westinghouse type OD safety-first 
fuse box meets all these conditions. Complete sepa- 
ration of those parts to be handled from all live parts 
is accomplished automatically by opening the door. 
This method of isolation has proved successful in the 
Westinghouse type CR lightning arresters, which 
are also used for the protection of distributing 
transformers (see pages on “Lightning Arresters”’). 


Installation—No tools other than a screw-driver 
are necessary. The box is supported by a strap 
hanger-iron screwed to the cross-arm. The line con- 
nections are made by two-screw terminals mounted 
on the spring contact fingers directly in line with the 
entrance bushings; the bared ends of the leads will 






Strap-lron 
a Cross-Arm 
| Hanger 


30-AMPERE Box, CLOSED 
push directly into the terminals and can be securely 
held by the two screws without any soldering. 


OPERATION 


Expulsion Principle—The fuse tube 1s open at the 
bottom and is provided with a closed expulsion 
chamber at the top. Upon the blowing of a fuse, 
the gases are therefore expelled from the bottom of 
the tube through a porcelain bushing in the bottom 
of the box; the bushing is close to and directly 
beneath the open end of the tube. This arrangement 
greatly helps in the expulsion of the gases without 
destruction of the fuse tube or box. 


Indication of Condition of Fuse—Upon a fuse 







Expulsion-Type Fuse 
Tube held in clips. 
Easily detached with 
onehand, Clips do not 
carry any current, 


Pillar Porcelain Insu- 
lator, 


Door reinforced at top 
and bottom to prevent 
warping. 


blowing the gases expelled from the fuse tube punc- 
ture a piece of paper clamped under the box. The 
puncture can be seen from the ground by day or by 
night—the use of a pocket electric flash lamp makes 
such inspection easy at night—and is a sure indica- 
tion of the condition of the fuse. It is therefore 
unnecessary to climb the pole and open the box 
while making inspection. 

To Re-Fuse—No hook stick, tongs, or other tools 
are necessary to re-fuse this box, except a screw- 


Heavy Spring Contacts 
the only live parts. 


Spring Catch positively 
holds door closed and 
/ insures contact. 


Double Screw 
Terminals in line 
with bushings. 


Porcelain Expulsion 
Bushing with large 
opening close 


>> under fuse tube. 


BE xtra-Heavy 
Porcelain Bushings, 


30-AMPERE Box, OPEN 
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TRANSFORMER FUSE BLOCKS AND BOXES—Continued 


driver for clamping the fuse in the tube. When the 
door of the box is opened, the fuse tube—the only 
part requiring handling—is disconnected from the 
line and can therefore be safely, and easily, dis- 
engaged from its clips by one hand. The fuse tube 
is re-fused and, with one hand, is inserted in place 
and the door closed; the fuse box is again in opera- 
tion. A new strip of paper should be inserted in 
clamps at the bottom of the fuse to serve as a new 
indicator. 

Before inserting the fuse wire in the fuse tube 
the wire should be enclosed in asbestos sleeving; the 
asbestos sleeving prevents the gradual charring of 
the inside of the fuse tube by the overheated fuse 
and thereby eventually lengthens the life and pre- 
vents a burning out of, the fuse tube. For asbestos 
sleeving, see pages on ‘Insulation and Supplies.” 


For the aluminum or nickel silver fuse wire, used 
with these blocks, refer to pages on ‘Fuse Wire, 
Fuse Ribbon and Link Fuses.’”’ The fuse wire is not 
included in style number or list price. The length 
of fuse wire required for each fuse is ten inches. 


Safety During Re-Fusing—Even though the box 
were a good conductor due to being wet, there is 
sufficient insulation between box and line contacts 
to withstand a breakdown test of 20,000 volts and, 
with box open, between fuse tube and contacts of 
40,000 volts. 





100-AMPERE Box, OPEN 





100-AMPERE Box, CLOSED 


The line contacts are 2% inches from the front 
of the box with the door open and can only be 
touched by reaching that far inside the box. 

The interrupting capacities of these fuse blocks 
is approximately 500 amperes at 7500 volts when 
used one per wire and proportionately greater or less 


at other lower or higher voltages. 


CONSTRUCTION 


The fuse tube of the 30-ampere box is the stand- 
ard heavy fibre tube used for many years in the 
Westinghouse expulsion-type transformer fuse box; 
the tube is interchangeable with that used in box 
style No. 111424. Itis held in spring clips mounted 
on 7500-volt insulators on the door of the box. The 
clips are made light, as they carry no current, but 
merely hold the tube in place. Heavy spring fingers 
with hollow contact tips are mounted on 7500-volt 
insulators on the rear of the box in such a manner 
that contact is made between the fingers and brass 
ferrules on the fuse tube when the door of the box is 
closed. Contact above the rated capacity of the 
box is insured by the sheet bronze spring catch, 
which holds the door closed against the pressure of 
the spring contacts and against any internal pressure 
caused by short circuits that would not in other 
ways wreck the box. Except the fuse tube, there 
are no parts to wear out and to be replaced. 

The fuse tube of the 100-ampere box is a heavy 
fibre tube similar in construction to that in the 
30-ampere box. It is mounted on the 7500-volt 
insulators on the door of the box by dowel pins in 
such a manner that it can be easily removed, while 
being fastened firmly enough to insure good con- 
tact. Knife-blade contacts on the tube engage in 
jaws mounted on 7500-volt insulators on the rear 
of the box. The door is equipped with a spring latch, 
to hold it closed against any internal pressure caused 
by short circuits that would not in other ways wreck 
the box, and a hook for unlatching and opening door. 
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TRANSFORMER FUSE BLOCKS AND BOXES—Continued 


Bushings—The line lead and the transformer lead 
enter the box through extra heavy porcelain bush- 
ings in the side of the box. These bushings are 
inclined at an angle to prevent the entrance of 
moisture and cannot fall out during handling 
although they can be easily replaced if broken. 


Indicating Device—On the bottom of the box a 
metal clip is held by two studs with wing nuts. An 
ordinary piece of white paper is placed under and 
clamped in this clip, covering the opening for ex- 
pulsion of gases, and thus acts as an indicator of 
the condition of the fuse (see ‘““Operation’”’). The 
wing nuts are so arranged that they cannot be taken 
off the studs and dropped to the ground. 


“ 
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Drill and sk. for*/4 
Wood Screw. 





APPROXIMATE OUTLINE DIMENSIONS 
30-AMPERE Box 










Paper indicates 
condition of fuse. 


—Wing Nuts cannot 
"A come off 
stud and 
drop to 
ground. 


Bottom View or 30-AMPERE Box SHOWING 
INDICATING DEVICE 


Ratings and Prices 


Style number and list price include box complete 
except for asbestos sleeving and fuse wire, with 
one hanger iron for 33-inch cross-arms; hanger 
irons for 4-inch cross-arms can be supplied on 
special order at standard price; hanger irons for 
wider than 4-inch cross-arms can be supplied on 
special order at a slight increase in price. 











, Approx. : 
Max. Max. eae Ts Style List 
; Description | Net*Wt. T, i 
Amperes | Volts P Paande No. Price 
30 7500 | Box complete 10 2.58592/$15 OO 
30 7500 | Fuse Tube 4 165477} 2 35 
100 7500 | Box complete 15 286996] 17 25 
100 7500 | Fuse Tube a 286997 5 25 


*Shipping weight in quantities is approximately 20 per cent 
greater. 


Order by Style Number 
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APPROXIMATE OUTLINE DIMENSIONS—100-AMPERE Box 
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Section 1-B Westinghouse Wiring Devices 


KNIFE SWITCHES 


Westinghouse Knife Switches are simple in 
design, substantial in construction and neat in 
appearance. 


The current-carrying parts consist of a high grade 
drawn copper of a guaranteed conductivity. The 
sectional areas and contact faces on all sliding and 
stationary parts have been calculated in accordance 
with the best practice and a liberal allowance has 
been made for overloads. 


Two types of knife switches are listed: Types 
A and C. 


Approval—All of the switches listed conform to 
the requirements of the ‘‘National Electrical Code”’ 
and are included in the “List of Approved Fittings ”’ 
issued by the NATIONAL BOARD OF FIRE 
UNDERWRITERS.’ | When operating under nor- 
mal conditions and within their rated capacities, 
the temperature rise of these switches is well within 
the limits specified by the Underwriters. 


Temperature—The current-carrying parts adja- 
cent to the contacts will carry their full rated 
current continuously with a maximum temperature 
rise of either 20 or 30 degrees Centigrade above the 
temperature of the surrounding atmosphere, de- 
pending upon the class of service mentioned below 
into which the switches are placed. 


It is necessary that adjacent apparatus does not 
heat the switch; that conductors to the switch are 
ample to carry the current with a temperature rise 
not exceeding that of the switch; that reasonable 
ventilation is provided; that connections are clean 
and tight; and that the break jaw blades make good 
contact with the switch blade. 


The 20-degree rise basis is recommended when 
the maximum temperature of the air, where the 
switch is located, may be approximately 40 degrees 
Centigrade and the load practically continuous as 
on the generator, rotary or transformer systems. 


The 30-degree rise basis is recommended where 
the maximum temperature of the air, where the 
switch is located, may approximate 30 degrees 
Centigrade or less, and the load is intermittent, as 
on feeder circuits. 


Switches of 1,200-ampere capacity and larger 
are given at lower rating for alternating current 
than for direct current and are not guaranteed to 
carry more than their rated current. 


Momentary Current—The maximum momentary 
current passing through knife switches should not 
be greater, owing to mechanical and electrical 
limitations, than 50 times their normal 60-cycle, 
20-degree ampere rating for one second. If the 
switches will be subjected to greater current momen- 
tarily then this, a switch of larger normal rating 
(amperes) should be used, as they are both mechan- 
ically and electrically stronger. 





January, 1920 


Finish—Types A and C front-connected switches 
have plain finish. They can also be furnished with 
satin finish or polished finish at an increase in price. 

Type A _ rear-connected switches have. satin 
finish. They can also be furnished with plain finish 
at a reduction in price, or with polished finish at 
an increase in price. 


Handles—Spade handles are regularly furnished 
on all four-pole switches and on all three-pole 
switches above 600-ampere capacity. All other 
switches have straight handles. Switches shipped 
with straight handles do not have the cross bar 
drilled for the mounting screws of the spade handles. 
If spade handles are later supplied arrangements 
should be made for drilling the cross bars to accom- 
modate the spade handles. 


Fuses—Fused switches are arranged for National 
Electrical Code Standard Enclosed Fuses. 


High Jaws—All switches that are fused on the 
hinge jaws have high jaws to allow the switch 
handle and blades, when in the open position, to lie 
flat over the fuses. All switches that are fused on 
the break jaws have high break jaws to allow 
clearance between the switch handle and the fuses. 


Bases—Types A and C front-connected switches 
are furnished mounted on high-grade slate bases 
with oil finish. They can also be furnished without 
bases at a reduction in price. 

Type A rear-connected switches are furnished 
without bases. They can also be furnished with 
wood templates or slate or marble bases at an 
increase in price. 


Type A Switches 
Construction—Type A switches have milled 
jaws and are of the highest grade of construction. 


Front-Connected — Type A front - connected 
switches are listed up to 1,200 amperes; for maximum 
voltages of 250 D.C. or A.C. or 500 A.C.; and up 
to 600 amperes for maximum voltage of 600 D.C. 
or A.C.; fused or not fused; with or without quick- 
break blades; single or double-throw. 


Rear-Connected with Round Studs—Type A 
rear-connected switches with round studs are listed 
in capacities up to 2,000 amperes not fused or 1,200 
amperes fused; for maximum voltages of 250 D.C. 
or A.C. or 500 A.C.: and up to 2,000 amperes not 
fused or 600 amperes fused for maximum voltage 
of 600 D.C. or A.C.; with or without quick-break 
blades; single or double-throw. 


Rear-Connected with Laminated Studs—Type A 
rear-connected switches with laminated studs are 
furnished with the conductor slots in the studs 
horizontal. They are listed in capacities from 1600 
amperes to 6000 amperes, not fused; for maximum 
voltages of 250 D.C. or 500 A.C. and 600 D.C. or 
A.C.; without quick-break blades; single or double- 
throw. . 
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Section 1-B 


KNIFE SWITCHES—Continued \ 


Type C Switches 


Construction—Type C switches have punched 
jaws. This is the chief difference in the construc- 
tion between the types C and A switches and it 
results in a lower cost for the type C switch. 

Front-Connected—Type C switches are supplied 
in front-connection only. They are listed up to 200 
amperes, fused or not fused; for maximum voltages 
of 250 D.C. or A.C.,500 A.C.,and 600 D.C. or A.C., 
with or without quick-break blades; single or 
double-throw. 


Instructions for Ordering 


Style number and list price of types A and C 
front-connected switches include switch with plain 
finish, complete with terminals and slate base with 
oil finish, but without fuses. 

Style number and list price of type A rear- 
connected switches with round studs include switch 
with satin finish without base or fuses; complete 
with sufficient nuts on each stud to clamp the 
switch and to make connections to carry the rated 
current; with terminals on one stud per pole on 
single-throw and on two studs per pole on double- 
throw switches rated 800 amperes and below, and 
without terminals on switches rated above 800 
amperes. If terminals are specified at time of 
entry of order, one stud per pole on single-throw 
and two studs per pole on double-throw switches, 
rated 1000 and 1200 amperes, will be supplied with 
terminals at the regular list price. 


Style number and list price of type A rear- 
connected switches with laminated studs include 
switch with satin finish without base or terminals. 


When fuses are required with switches, they 
should be ordered as separate items—see pages 
listing ‘‘Fuses.”’ 


When terminals, other than those included in the 
style number are required, they should be ordered 
as separate items—see pages listing “Terminals” 
under ‘’Switchboard Details.” 


When extra nuts are required, they should be 
ordered as separate items—see pages on ‘‘Nuts”’ 
under ‘“‘Switchboard Details.” 


When spade handles are required with switches 
other than four-pole or three-pole above 600- 
ampere capacity, the switches should be ordered 
by referring to the style number and stating: 
“Same as style number ........ except to have 
space handle.” 


When rear-connected switches with bases are 
required, they should be ordered by referring to 
the style number and stating “Same as style 
TUM DeTy me ele ae except mounted on ........ 
(giving the kind of base.)’” Wood templates, slate 
or black marine marble bases of standard sizes, as 
shown in the tables of dimensions, can be supplied 
at the increase in price as shown in the price tables. 
If other than standard size bases are required or if 
marble bases with special finishes are required, 
they will be supplied at special prices. 
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KNIFE SWITCHES—Continued 


TYPE A FRONT-CONNECTED SWITCHES 




































250 Volts D. C. or 500 Volts A. C. 


SINGLE-THROW NOT FUSED 





. Max. AMpPERESt WEIGHT, Pounps ; p WEIGHT, Pounps 1 ; 
, 4 D.C. A.C.,60 Cycle Net Boxed Style No. List Price Net Boxed Style No, List Price 
| | Without Quick-Break Blades 

Single-Pole Three-Pole 
30% 30* 2 3 227876 $ 0 80 3 4% 227898 $1 80 
30 30 2 3 257199 115 414 6% 227899 2 48 
{ 60 60 2 3 227877 1 20 4l6 6% 227900 2 68 
; 100 100 254 3% 22.7878 2 25 814 1214 227901 5 08 
200 200 416 7 227879 3 48 15% 22% 227902 7 80 
{ 400 400 10 15% 227881 814 30 4316 227904 18 30 
600 600 15 23 227882 ll 54 35 51 227905 25 96 
' 800 800 24 37 227883 20 00 58 84 227906 45 00 
: 1000 1000 26 4014 227884 22 68 65 94 227907 51 00 
f 1200 1100 29 45 227885 27 34 75 109 227908 61 50 

| Double-Pole Four-Pole 
30* 30* 2% 334 227886 Isa 4 5 227911 2 40 
30 30 314 434 257200 1 64 8 13 227912 3 30 
i | 60 60 34 434 227887 1 78 8 13 227913 3 56 
1 i 100 100 534 834 227888 3 38 12% 201% 227914 6 76 
\ 200 200 101% 16 227889 5 20 20 33 227915 10 40 
( 400 400 19 29 227891 12 20 34 56 227917 25 94 
600 600 24 37 227892 17 30 48 78 227918 36 78 
800 800 41 63 227893 30 00 76 124 227919 60 00 
Ss 1000 1000 45 69 227894 34 00 84 137 227920 68 00 
1200 1100 50 76% 227895 41 00 96 157 227921 82 00 

i | | With Quick-Break Blades 

‘ Single-Pole Three-Pole 
| : 30+ 30+ 2 3 257191 1 50 414 6% 257193 3 56 
? (oe 60 60 2 3 255288 1 58 416 61% 255290 3 82 
44 100 100 234 4 255296 2 65 8144 12% 255298 6 28 
iG 200 200 414 7 255304 3 94 151% 22% 255306 9 18 
| 400 400 10 15% 255312 8 94 31 45 255214 20 70 
, 600 600 15 331% 255320 12 46 36 52 255322 28 72 
oe 800 800 24 371% 262076 21 09 59 851% 262078 48 30 
1000 1000 27 42 262084 24 00 67 97 262086 54 94 

| i Double-Pole Four-Pole 
30t 30+ 3% 5 257192 2 36 8 13 257194 4 74 
i 60 60 344 5 255289 2 54 8 13 255291 5 08 
\ 100 100 534 834 255297 418 12% 20 255299 8 36 
200 200 10% 16 255305 6 12 20 33 255307 12 24 
400 400 19 29 255313 13 80, 35 57 255315 29 14 
600 600 24% 37% 255321 19 14 50 81% 255323 40 46 
ae 800 800 42 6414 262077 32 18 78 Se 262079 64 68 
i 1000 1000 46 70% 262085 36 63 86 140 262087 73 25 


*For 250 volts only. 
tFor 500 volts A. C. only. 
{For 1000 amperes and below, the ratings are the same on both the 20-degree and 30-degree rise basis. Above 1000 amperes, 
the ratings given are on the basis of 30 degrees rise. 
Style number and list price include switch with plain finish, without fuses; complete with base, terminals, spade handles on 
all four-pole switches and all three-pole switches above 600 amperes and straight handles on all other switches. 
For additional prices for switches with satin or polished finish, refer to the discount sheet, Catalog 1-B, Part 1. 
For switches without bases deduct 10 per cent from the list price. 
For special spade handles refer to the list at the end of the knife switch tables. 
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KNIFE SWITCHES—Continued 


TYPE A FRONT-CONNECTED SWITCHES j 


fj 
250 Volts D. C. or 500 Volts A. C. ‘ 


DOUBLE-THROW NOT FUSED 





Max. AMPERESt WEIGHT, PounDs WEIGHT, POUNDS 
D.C. A.C.,60Cycle Net Boxed Style No. List Price Net Boxed Style No. List Price 


Without Quick-Break Blades 


Single-Pole Three-Pole 
30* 30* 214 34% 227924 $1418 4 6 227946 $ 2 64 
30 30 24 34% 257201 1 58 8 12) 227947 3 40 
60 60 2% 314 227925 1 74 8 12 227948 3 90 
100 100 334 6 227926 3 34 13 19 22'7949 7 50 
200 290 6 914 227927 5 34 23 33 227950 12 00 
400 400 13 20 227929 12 54 46 66 227952 28 20 
600 600 22 35 227930 17 34 54 78 227953 39 00 
800 800 36 56 227931 28 00 94 137 227954 63 0O 
1000 1000 39 61 227932 31 68 105 152 227955 71 25 
1200 1100 44 79 227933 40 00 125 181 2257956 90 00 

Double-Pole Four-Pole 
30* 30* 5 71% 227934 1 76 6 10 227959 3 52 
30 30 6 944 257202 2 26 13 21 227960 4 60 
60 60 6 914 227935 2 60 13 21 227961 5 20 
100 100 9% 1414 227936 5 0O 19 31: 227962 10 00 
200 200 16% 25 227937 8 00 30 49 227963 16 00 
400 400 26 40 227939 18 80 54 88 22;7964 37 60 
600 600 35 56% 227940 26 OO 74 121 227966 52 00 
800 800 65 9914 227941 42 00 115 188 227967 84 00 
1000 1000 72 110 227942 47 50 128 208 227968 95 OO 
1200 1100 78 120 227943 60 00 150 245 227969 120 00 

With Quick-Break Blades 

Single-Pole Three=Pole 
30T 30T 2144 34 257195 2 30 8 114% 257197 5 56 
60 60 24% 34% 255292 2 50 8 1144 255294 6 18 
100 100 334 6 255300 416 13 19 255302 9.96 
200 200 6 91% 255308 6 28 23 33 255310 14 82 
400 400 13 20 255316 14 14 47 68 255318 33 00 
600 600 22% 35 255324 19 18 56 81 255326 44 52 
800 800 36 56 262080 30 18 95 138 262082 69 57 
1000 1000 40 62% 262088 36 31 107 155 262090 79 13 

Double-Pole Four-Pole 
30t 30t 6 94 257196 3 70 13 21 257198 7 48 
60 60 6 914 255293 412 13 21 255295 8 24 
100 100 9144 1414 255301 6 64 19s5): 31 255303 13 28 
200 200 1614 25 255309 9 88 30 49 255311 19 76 
400 400 26% 401% 255317 22 00 56 91 255319 44 00 
600 600 36 55 255325 29 68 77 125 255327 59 36 
800 ‘ 800 66 101 . 262081 46 39 117 190 262083 92 78 
1000 1000 73 112 262089 52 75 130 212 262091 105 50 


*For 250 volts only. 

+For 500 volts A. C. only. 

fFor 1000 amperes and below, the ratings are the same on boththe 20-degree and 30-degree rise basis. Above 1000 amperes 
the ratings given are on the basis of 30 degrees rise. 

Style number and list price include switch with plain finish, without fuses; complete with base, terminals, spade handles on 
all four-pole switches and all three-pole switches above 600 amperes and straight handles on all other switches. 

For additional prices for switches with satin or polished finish, refer to the discount sheets, Catalog 1-B, Part 1. 

For switches without bases deduct 10 per cent from the list price. 

_ For special spade handles refer to the list at the end of the knife switch tables. 
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KNIFE SWITCHES—Continued 


TYPE A FRONT-CONNECTED SWITCHES 


250 Volts D. C.-or A. C. 
SINGLE-THROW FUSED AT BOTTOM 





Max. AmMprrest Wt., Pounds i ‘ Wt., Pounds 3 : 
D.C. A.C., 60 Cycle Net Boxed Style No. List Price Net Boxed Style No. List Price 


Without Quick-Break Blades 


Single-Pole Three-Pole 
30 30 2 3 227972 Sa 1A tS 4 534 227990 $ 2 64 
60 60 334 6 227973 174 6% 9% 227991 3 90 
100 100 514 84 227974 3 34 14 20 227992 7 50 
200 200 9 18 227975 514 24 35 227993 11 56 
400 400 16 25 227976 11 64 48 6914 227994 26 20 
600 600 22 3414 227977. 16 34 60 87 227995 36 75 
800 800 36 56 227978 26 34 100 145 227996 59 25 
1000 1000 40 6214 227979 30 34 110 160 227997 68 25 
1200 1100 45 70 227980 35 68 122 177 227998 80 25 

Double-Pole Four-Pole 
30 30 2% 334 227981 LIé6 634 10 227999 3 52 
60 60 44 64 227982 2 60 10 18 228000 5 20 
100 100 9 14 227983 5 00 2a 34 228001 10 00 
200 200 17 26 227984 770 37 60 228002 15 40 
400 400 29 44146 227985 17 46 67 109 228003 37 10 
600 600 44 67 227986 24 50 88 144 228004 52 06 
800 800 65 9914 227987 39 50 130 212 228005 79 00 
1000 1000 72 110 227988 45 50 144 235 228006 91 00 
1200 1100 80 122 227989 53 50 160 265 228007 107 00 

With Quick-Break Blades 

: Single-Pole Three-Pole 
60 60 334 534 255368 212 64 914 255370 5 04 
100 100 51% 84 255380 3 74 14 20 255382 8 70 
200 200 9 14 255392 5 60 24 35 255394 12 94 
400 400 16 25 255404 12 44 49 71 255406 28 60 
600 600 22 3414 255416 17 26 61 8814 255418 39 51 
800 800 36 56 252100 27 43 101 146 262102 61 55 
1000 1000 41 64 252112 31 66 112 162 262114 DL ovo 

Double-Pole Four-Pole 
60 60 414 7 255369 3 36 1034 17144 255371 6 72 
100 100 9 1334 255381 5 80 21 34 255383 11 60 
200 200 17 26 255393 8 62 38 62 255395 17 24 
400 400 30 46 255405 19 06 69, 113 255407 40 80 
600 600 45 69 255417 26 34 90 147 255419 55 74 
800 800 66 101 262101 41 68 132 212 262103 83 68 
000 1000 73 112 262113 48 13 147 239 262115 96 25 


1 


{For 1000 amperes and below, the rating are the same on both the 20-degree and 30-degree rise basis. Above 1000 amperes 
the ratings given are on the basis of 30-degrees rise. 
Style number and list price include switch with plain finish, without fuses; complete with base, terminals, spade handles on 
all four-pole switches and all three-pole switches above 600 amperes and straight handles an all other switches. 
For additional prices for switches with satin or polished finish, refer to the discount sheets, catalog 1-B, part 1. 
For switches without bases deduct 10 per cent from the list price. 
For special spade handles refer to the list at the end of the knife switch tables. 
Switches fused at the top can be supplied on special request. 
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KNIFE SWITCHES—Continued 


TYPE A FRONT-CONNECTED SWITCHES 


250 Volts D. C. or A. C. 
DOUBLE-THROW FUSED AT BOTH ENDS 





Max. AMPERESt Wt., Pounds , Wt., Pounds 
D.C. A.C., 60 Cycle Net Boxed Style No. List Price Net Boxed Style No. List Price 
Without Quick-Break Blades 
Single-Pole Three-Pole 
30 30 3 434 228044 $ 22 7 13 228062 $ 510 
60 60 6 9% 228045 . 3 9 13 19 228063 6 90 
100 100 914 1484 228046 6 20 26 38 228064 13 93 
200 200 15 23 228047 9 34 46 86% 228065 21 00 
400 400 29 45 228048 18 68 88 128 228066 42 00 
600 600 35 55 228049 27 6& 117 170 228067 62 25 
800 800 60 93% 228050 42 68 145 210 228068 96 OO 
1000 1000 72 109 228051 50 68 160. 232 228069 114 00 
1200 1100 80 125 228052 58 68 175 254 228070 132 00 
Double-Pole Four-Pole 
30 30 5 7% 228053 3 40 12% 1936 228071 6 80 
60 60 8 12% 228054 4 60 19 31 228072 9 20 
100 100 15 23 228055 9 30 40 65 228073 18 60 
200 200 25 38 228056 14 00 67 109 228074 28 00 
400 400 49 75 228057 28 00 117 191 228075 56 00 
600 600 74 142 228058 41 50 166 280 228076 83 00 
800 800 105 168 228059 64 00 200 326 228077 128 00 
1000 1000 130 200 228060 76 QO 216 352 228078 152 00 
1200 1100 150 230 228061 88 00 240 398 228079 1786 00 
With Quick-Break Blades 
Single-Pole Three-Pole 
60 60 6 9% 255376 3 84 13 19 255378 9 18 
100 100 9 14 255388 7 02 27 4014 255390 16 42 
200 200 15 23 255400 10 28 48 6914 255402 23 82 
400 400 29 45 255412 20 28 90 130 255414 46 80 
600 600 35 5434 255424 29 52 120 174 255426 67 77 
800 800 61 95 262108 44 86 147 214 262110 102 57 
1000 1000 73 114 262120 55 31 162 233 262122 121 88 
Double-Pole Four-Pole 
60 60 8 12 255377 6 12 19 31 255379 12 24 
100 100 15 23 255389 10 94 41 67 255391 21 88 
200 200 26 40 255401 15 88 69 113 255403 31 76 
400 400 51 78 255413 31 20 120 195 255415 62 40 
600 600 76 116 255425 45 18 170 277 255427 90 36 
800 800 106 162 262109 68 39 200 326 262111 - 1386 78 
1000 1000 122 187 262121 81 25 219 357 262123 162 50 


{For 1000 amperes and below, the ratings are the same on both the 20-degree and 30-degree rise basis. Above 1000 amperes 
the ratings given are on the basis of 30-degrees rise. > ; 
Style number and list price include switch with plain finish, without fuses; complete with base, terminals, spade handles on 
all four-pole switches and all three-pole switches above 600 amperes, and straight handles on all other switches. 
For additional prices for switches with satin or poten finish, refer to the discount sheets, Catalog 1-B, Part 1. 
For switches without bases deduct 10 per cent from the list price. 
For special spade handles refer to the list at the end of the knife switch tables. 
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Max. Amrerest 
D.C. *A:C:, 60 Cycle 


30 
60 
100 
200 
400 
600 
800 
1000 
1200 


30 


100 
200 
400 


600° 


800 
1000 


1200. 


30 
- 60 
200 


400 
600 


1000 


{For 1000 amperes and below 
the rating given are on the basis of 30-degrees rise. 
Style number and list price include switch with 
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SINGLE-THROW 


30 


100 
200 
400 
600 
800 
1000 


1100. 


30 


100 
200 
400 
600 
800 
1000 
1108 


30 


100 
200 
400 
600 
800 
1000 


30 
60 
100 
200 
400 
600 
800 
1000 


TYPE A FRONT-CONNECTED SWITCHES 
500 Volts A. C. 


Net 


334 


614 


Weight, Pounds 


Boxed 


3 255252 $ 
534 255258 
10 255264 
153% 255270 
25a 255276. 
39 255282 : 
5914 ° * 262040 -~ ~~~ 
70 262052 
76% 262064. 
Double-Pole . ° : 
416 255253: . 
734 255259- 
15:-° 255285 - 
29° 255271: - 
50 2552977: - 
72 255283:~ 
110 262041 
130 262053... 
138 











Style No. 


List Price 
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KNIFE SWITCHES—Continued 


FUSED AT BOTTOM 





Weight, Pounds 
Net 


Without Quick-Break Blades 
Single-Pole 


262065. 


Single-Pole 

Saige 255180 
534. 255192 - 
10 255204 ~ 
15% 255216 
28 255228 
4014 255240 
59 262136 
72 262148. 


Double-Pole 


4% 

74 
15 
29 
52 

76% 
112 
133 


, the ratings are the sa 


255181 
255193 
255205 
255217 
255229 
255241 
262137 
262149 


CoCo DS EY 
Ne Ab ow foe 
a 
a 


DOIBOD "-' 
ROOHAT 


» 
~ 
wo 
° 


46 60 
58-95 


"|, With Quick-Break Blades 


WODWHOPHY 
NTOWNAADOWH 


OnDww 
bo 
a 


20 60 
28 49 
43 48 
49 23 


plain finish, without fuses; com 


158 


Boxed Style No. 
Three-Pole 
1334 228080 
15% 228081 
25 228082 
36 228083 
7244 228084 
94 228085 
157 228086 
174 228087 
188 228088 
_Four-Pole 
174% 228089 
27% 228090 
39 228091 
61 228092 
105 228093 
132 228094 
203 228095 
225. 228096 
247 228097 
Three-Pole 
11 255182 
124% 255194 
25 255206 
38 255218 
75% 255230 
97. 255242 
158 262138 
177 262150 
Four-Pole 
1914 255183 
31 255195 
46 255207 
70 255219 
121 255231 
155 255243 
232 262139 
258 262151 


me on both the 20-degree and 30-degree rise basis. 


January, 1920 


all four-pole switches and all three-pole switches above 600 amperes and straight handles on all other switches. 


For additional prices for switches with sat 
For switches without bases deduct 10 per 
For special spade handles refer to the list 
Switches fused at the top can be supplied 


in or polished finish, refer to the 
cent from the list. price, 
at the end of the knife switch tables. 
on special request. 


discount sheets, Catalog 1-B, Part 1 


List Price 


Above 1000 amperes 


plete with base, terminals, spade handles, on 
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January, 1920 General Wiring Devices Section 1-B—Part I } 


KNIFE SWITCHES—Continued 


TYPE A FRONT-CONNECTED SWITCHES 


500 Volts A. C. 


DOUBLE-THROW FUSED AT BOTH ENDS 





Max. AMPERES} Weight. Pounds Weight, Pounds 
D.C. A.C., 60 Cycle Net Boxed Style No. List Price Net Boxed Style No. List Price 
Without Quick-Break Blades 
Single-Pole Three-Pole 
30 30 3% 5% 255256 $ 3 35 10 1444 228116 $ 750 
60 60 6% 10 255262 4 00 15 22 228117 9 00 
100 100 11 17 255268 7 10 27 4014 228118 16 00 
200 200 17 264% 255274 10 40 49 71 228119 23 50 
400 400 29 45 .. 7 255280 21 30 93 135 228120 48 00 
600 600 37 58... * 255286 31 95 127 184 228121 72 00 
800 800 46 72" 262048 48 80 160 232 228122 110 00 
1000 1000 55 86 262060 53 20 «| 176 255 228123 “120 OO, 
1200 1100 62 97 262072 - 62 10 : 192 278 228124 140 00: 
Double-Pole ’ Ze : Four-Pole y 
30 30 5 71% 255257 5 00 + £38 BS, . 228125 10 00 °° 
60 60 9 1334 255263 6 00 135 Bi -..228126. 1 .. 12 00 
100 100 17 26 255269 10 65 60 87 228127 21 32 
200 200 27 41 255275 15 65 74 107 228128 81 32 
400 400 SF 78 255281 31 95 127 184 228129 60 OO 
600 600 77 118 255287 47 95 146 212 228130 96 00 
800 800 90 138 262049 73 25 210 304 228131 146 66 
1000 1000 110 168 262061 79 90 240 348 228132 160 OO 
1200 1100 122 187 262073 93 25 270 392 228133 186 66 
With Quick-Break Blades 
Single-Pole Three-Pole 
30 30 3% 51% 255188 4 07 10 14144 255190 8 58 
60 60 6% 10 255200 4 76 15 22 255202 10 14 
100 100 11 ey 255212 7 92 29 42 255214 17 20 
200 200 17 26% 255224 1l 34 5i 74 255226 24 88 
e 400 400 30 47 255236 22 90 96 139 255238 50 40 
600 600 38 59 255248 33 79 132 191 255250 74 76 
800 800 47 73% 262144 50 98 162 235 262146 . 116 57 
1000 1000 57 89 262156 567 83 179 259 262158 127 88 
Double-Pole Four-Pole 
30 30 5 7% 255189 6 44 23 374% 255191 11 44 
60 ; 60 9 15 255201 7 52 36 58144 255203 13 52 
100 100 17 26 255213 12 29 62 102 255215 22 92 
200 200 28 43 255225 17 53 76 124 255227 33 16 
400 400 53 81 255237 35 15 130 212 255239 63 20 
600 600 79 110 255249 51 63 150 244 255251 99 68 
800 800 91 139 262145 77 64 Le 344 262147 155 44 
1000 1000 112 172 262157 85 15 245 400 262159 170 50 - 


{For 1000 amperes and below, the ratings are the same on both the 20-degree and 30-degree rise basis. Above 1000 amperes the } 
ratings given are on the basis of 30 degrees rise. \ 
Style number and list price include switch with plain finish, without fuses; complete with base, terminals, spade handles on all ft 
four-pole switches and all three-pole switches above 600 amperes and straight handles on all other switches. 
For additional prices for switches with satin or polished finish, refer to the discount sheets, Catalog 1-B, Part 1. 
For switches without bases deduct 10 per cent from the list price. 
For spetial spade handles refer to the list at the end of.the knife switch tables. 


222-10 


ae 





— 
ee ee 


ee 
ets enageerthenneenemeee 
a ial 


a ne 


I 


. . . 


ee ole Regen 


Ee ee 














Section 1-B Westinghouse Wiring Devices 


KNIFE SWITCHES—Continued 





January, 1920 


TYPE A FRONT-CONNECTED SWITCHES 


600 Volts D. C. or A. C. 


SINGLE-THROW 


Without Quick-Break Blades 





MaxXIMUM Weight, Pounds Weight, P 
AmpPEREst Net Boxed Style No. List Price et 
Single-Pole 
30 214 3% 228141 $ 118 7 
60 216 4 228142 1 28 8 
100 3% 84 228143 2 20 1444 
200 6 94 255344 3 95 25 
400 10 154 255352 8 55 43 
600 14 22 255360 11 45 52 
Double-Pole 
30 51% 8 228151 212 10 
60 534 834 228152 2 30 11 
100 9 1334 228153 4 00 20 
200 1434 2214 255345 710 32 
400 25 38 255353 15 40 58 
600 31 4714 255361 26 65 69 


With Quick-Break Blades 





MaxIMuM Weight, Pounds 
AMPERESt Net Boxed Style No. List Price 
Single-Pole 
30 24% 3% 228134 $ 1650 7 
60 2% 334 228135 1 60 8 
100 314 514 228136 2 76 1414 
200 6 914 228137 4 40 25 
400 10 1514 228139 9 36 45 
600 14 22 228140 12 38 54 
Double-Pole 
30 54% 8 228144 2 72 10 
60 5% 834 228145 2 90 11 
100 9 1334 228146 5 00 20 
200 1434 22% 228147 8 00 33 
400 26 40 228149 17 00 60 
600 32 49 228150 22 50 72 


tGood for either 20 degrees or 30 degrees temperature rise; D. C. or 25-cycle or 60-cycle A. C 


Weight, Po 
Net 


NOT FUSED 


ounds 
Boxed Style No. 
Three-Pole 
10 228161 
11144 228162 
21 228163 
36 255346 
62% 255354 
75% 255362 
Four-Pole 
16 228171 
18 228172 
33 228173 
52 255347 
95 255355 
112 255363 


unds 

Boxed Style No. 

Three-Pole 
10 228154 
11% 228155 
21 228156 
36 228157 
65% 228159 
7814 228160 

Four-Pole 
16 228164 
18 228165 
33 228166 
54 228167 
98 228169 
117 228170 





List Price 


3 
3 
6 40 
x 
4 
3 


ONE 


POR 
ORAM oP 





List Price 


6 
6 
1 
7 60 
7 
9 


POH 


Style number and list price include switch with plain finish; complete with base, terminals, spade handles on all four-pole 


switches and straight handles on all other switches. 


For additional prices for switches with satin or polished finish, refer to the discount sheets, Catalog 1-B, Part 1. 


For switches without bases, deduct 10 per cent from the list price. _ 
For special spade handles refer to the list at the end of the knife switch tables. 
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January, 1920 General Wiring Devices Section 1-B—Part I 


KNIFE SWITCHES—Continued 


TYPE A FRONT-CONNECTED SWITCHES 


600 Volts D. C. or A. C. 
DOUBLE-THROW NOT FUSED 
Without Quick-Break Blades 





MaxXIMUM Weight, Pounds Weight, Pounds 
AMPERES Net Boxed Style No. List Price Net Boxed Style No. List Price J 
Single-Pole Three-Pole 
30 234 414 228181 $ 2 36 15 22 228201 $ 6 84 
60 3 44% ° 228182 2 48 164% 2314 228202 7 26 
100 5 734 228183 3 58 24 35 228203 10 40 
200 9 14 255348 5 65 37 534% 255350 16 40 
400 17 261% 255356 12 15 66 96 255358 35 25 
600 22 34 255364 15 75 77 112 255366 45 76 
Double-Pole Four-Pole 
30 10 15 228191 4 26 20 324% 228211 9 42 
60 11 17 228192 «+ 4 50 214% 35 228212 9 90 
100 15 23 228193 6 50 32 52 228213 14 30 
200 22 34 255349 10 10 49 80 255351 22 65 
400 37 57 255357 22 00 87 142 255359 48 50 


600 48 72% 255365 28 25 106 173 255367 63 00 


With Quick-Break Blades 
7 e ia 





Maximum Weight, Pounds y Weight, Pounds 
AMPEREStf Net Boxed Style No. List Price Net Boxed Style No. List Price 
Single-Pole Three-Pole 
30 234 44 228174 $ 2 64 15 22 228194 $ 7 64 
60 3 434 228175 276 16% 231% 228195 8 00 
100 5 734 228176 4 08 24 35 228196 11 84 
200 9 14 228177 6 60 38 55 228197 19 20 
400 17 26% 228179 13 76 68 9814 228199 40 00 
600 22 34 228180 17 60 80 116 228200 51 20 ! 
Double-Pole Four-Pole 
30 10 15 228184 4 76 20 32% 228204 10 52 
60 11 17 228185 5 OO 21% 35 228205 11 00 
100 15 23 228186 7 40 32 52 228206 16 28 \ 
200 22 34 228187 12 00 51 83 228207 26 40 
400 38 58 228189 25 00 90 147 228209 55 OO , 
600 50 76% 228190 32 00 110 169 228210 70 40 


tGood for either 20 degrees or 30 degrees temperature rise; D. C. or 25-cycle or 60-cycle A. C. 
Style number and list price include switch with plain finish; complete with base, terminals, spade handles on all four-pole 
switches and straight handles on all other switches. 
For additional prices for switches with satin or polished finish, refer to the discount sheets, Catalog 1-B, Part 1. 
For switches without bases, deduct 10 per cent from the list price. 
For special spade handles refer to the list at the end of the knife switch tables. 
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Section Westinghouse Wiring Devices 


KNIFE SWITCHES—Continued 


600 Volts D. C. or A. C. 
Without Quick-Break Blades - 


SINGLE-THROW 





Maximum Weight, Pounds Weight, P 
AMPERES* Net Boxed Style No. List Price e 
Single-Pole 
30 34% 54 228220 $ 1 84 15 
60 4lg 7 228221 2 04 1534 
100 814 134 228222 3 48 30 
200 iz 2614 255144 5 63 46 
400 28 4334 255156 12 00 70 
600 36 56 255168 16 36 87 
Double-Pole 
30 834 13% 228229 3 32 20 
60 9l6 1414 228230 3 70 ‘ 21 
100 19 29 228231 6 30 40 
200 32 49 255145 10 18 62 
400 49 75 255157 21 81 94 
600 62 95 255169 29 58 116 


With Quick-Break Blades 





TYPE A FRONT-CONNECTED SWITCHES 


ounds 

Boxed Style No. 

Three-Pole 
22 228238 
23 228239 
43% 228240 
65% 255146 
102 255158 
126 255170 

Four-Pole 
321% 228247 
34 228248 
65 228249 
100 255147 
153 255159 
189 255171 





MAXIMUM Weight, Pounds Weight, Pounds 
AMPERES* Net Boxed Style No. List Price Net Boxed Style No. 
Single-Pole Three-Pole 
30 3 5% 228214 $ 218 15 22 228232 
60 416 7 228215 2 34 1584 23 228233 
100 8144 1314 228216 3 90 31 45 228234 
200 17 26% 228217 6 16 48 6914 228235 
400 28 4334 228218 12 94 72 105 228236 
600 36 56 228219 17 34 90 130 228237 
Double-Pole ; Four-Pole 
30 834 134 228223 3 92 20 3214 228241 
60 914 1414 228224 4 26 21 34 228242 
100 19 29 228225 118 41 67 228243 
200 32 49 228226 11 20 64 104 228244 
400 49 75 228227 23 50 96 156 228245 
600 62 95 228228 31 50 120 196 228246 


*Good for either 20 degrees or 30 degrees temperature rise; D. C. or 25-cycle or 60-cycle A. C. 
Style number and list price include switch with plain finish; complete with base, terminals, spade handles on all four-pole 


switches and straight handles on all other switches. 


For additional prices for switches with satin or polished finish, refer to the discount sheets, Catalog 1-B, Part 1. 


For switches without bases, deduct 10 per cent from the list price. 
For special spade handles refer to the list at the end of the knife switch tables. 
Switches fused at the top can be supplied on special request. 


January, 1920 


FUSED AT BOTTOM 








List Price 


$ 





List Price 
$ 
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January, 192 General Wiring Devices “ie Section 1-B—Part I 


KNIFE SWITCHES—Continued 


TYPE A FRONT-CONNECTED SWITCHES 


600 Volts D. C. or A. C. 
DOUBLE-THROW FUSED AT BOTH ENDS 


Without Quick-Break Blades 





Single-Pole Three-Pole 

5 36 228310 $ 9 40 
58 26 38 228311 10 40 
34 50 7248 228312 18 40 
‘ 106 255154 27 32 
a 96 139 255166 52 57 
78 126 183 255178 80 62 


30 94 1434 228292 $ 
60 10 15% 228293 
23 228294 
200 27 42° 255152 
400 41 64 255164 
600 51 794 255176 


Double-Pole Four-Pole 
42 34 554% 228319 


hDoH 
AMOMWww 
rs 
bo 
~]I 
w 


30 15 23 228301 
60 16 241 228302 
100 29 4416 228303 
200 48 7314 255153 
400 it 109 255165 
600 87 133 255177 


1 
oo 37 60 228320 iL 
50 68 1107ee 228321 2 

159 255155 3 
62 131 214 255167 7 
92 168 275 255179 11 


POHH 
ONDHAcn 
© 
~] 
i. 
to") 


*Good for either 20 degrees or 30.degrees temperature rise; D- C..or 25-cycle or 60-cycle A. C. ynendz Lt 
Style number and list price include switch with plain finish; complete with base, terminals, spade handles on all four-pole 
switches and straight handles on all other switches. / é 
For additional prices for switches with satin or polished finish, refer to the discount sheets, Catalog 1-B, Part 1. 
For switches without bases, deduct 10 per cent from the list price: . . 
For special spade handles refer to the list at the end of the knife switch tables, 


MaxIMUM Weight, Pounds Weight, Pounds : ‘ ; 
AMPERES* Net Boxed Style No. List Price Net Boxed Style No. List Price 
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MAXIMUM 
AMPERES* 


30 
60 
100 
200 
400 
600 


30 
60 
100 
200 
400 
600 


*Good for either 20 degrees or 30 degrees temperature rise; D. C. or 25-cycle or 60-cycle A. C. 
Style number and list price include switch with plain finish; complete with base, 


Section 1-B 





DOUBLE-THROW 


Weight, Pounds 


KNIFE SWITCHES—Continued 


TYPE A FRONT-CONNECTED SWITCHES 


600 Volts D. C. or A. C. 
FUSED AT BOTH ENDS 


Westinghouse Wiring Devices 


With Quick-Break Blades 


Style No. 
Single-Pole 


228286 
228287 
228288 
228289 
228290 
228291 


Double-Pole 


228295 
228296 
228297 
228298 
228299 
228300 


switches and straight handles on all other switches. 
For additional price for switches with satin or polished finish, refer to the discount sheets, Catalog 1-B, Part 1. 


Bor switches without bases, deduct 10 per cent from the list price. 


Weight, P 
Net 


26 
27 
52 
76 
100 
130 


175 


For special spade handles refer to the list at the end of the knife switch tables. 


ounds 
Boxed 


28 


39 
15% 


110 
145 
189 


57 
62 
114 
189 
255 
286 








Style No. 
Three-Pole 


228304 
228305 
228306 
228307 
228308 
228309 


Four-Pole 


228313 
228314 
228315 
228316 
228317 
228318 


terminals, spade handles on all four-pole 





January, 1920 
























January, 1920 General Wiring Devices . Section 1-B—Part I 
KNIFE SWITCHES—Continued 


TYPE C FRONT-CONNECTED SWITCHES 


: 250 Volts D. C. or 500 Volts A. C. 
SINGLE-THROW . NOT FUSED 





MaxIMuM Weight, Pounds 4 ; Weight, Pounds 
AMPERES * Net Boxed Style No. List Price Net Boxed Style No. List Price 
_ Without Quick-Break Blades 

Single-Pole Three-Pole 
30T 34 144 228322 $ O38 21 334 228330 $ {0'90 
30t 14 2% 254396 O 66 4 534 228331 1 60 
60 14 2% 228323 O 74 44 6% 228332 1 84 
100 2% 4 228324 1 50 8 11% 228333 3 76 
200 4 64 228325 2 70 15% 22% 228334 6 76 

Double-Pole Four-Pole 
307 14 2% 228326 i0 60 4 6% 228335 1 36 
N 30t 234 44 254397 1 06 714 1134 228336 214 
60 3 44 228327 1 22 744 12 228337 2 44 
100 5% 84 228328 2 50 12 1914 228338 5 00 
200 104% 15% 228329 4 50 20 32% 228339 _9 00 

With Quick-Break Blades 

Single-Pole Three-Pole 
30t 1 2% 254400 1 08 4 534 254402 2 86 
60 1% 2% 254372 1 20 44 64 254374 3 22 
100 24% 4 254380 2 00 - 8 11% 254382 5 26 
200 4 64% 254388 3°26 15% 22% 254390 8 44 

Double-Pole Four-Pole 
30t 284 44 254401 1 90 74 1134 254403 3 82 
60 3 46 254373 .- 214 7% 12 254375 4 28 
100 5% 84 254381 3 50 12 1944 254383 7 00 
200 1014 15% 254389 5 62 20 23% 254391 11 24 


+For 250 Volts D. C. only. 
tFor 500 Volts A. C. 


*Good for either 20 degrees or 30 degrees temperature rise; D.C. or 25-cycle or 60-cycle A.C. 
Style number and list price include switch with plain finish; complete with base, terminals, spade handles on all four-pole 
switches and straight handles on all other switches. 
For additional prices for switches with satin or polished finish, refer to the discount sheets, Catalog 1-B, Part 1. 
For switches without bases, deduct 10 per cent from the list price. 
For special spade handles refer to the list at the end of the knife switch tables. 
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MAXIMUM 
AMPERES* 


30T 
30t 


100 
200 


30t 
30t 


100 
200 


30f 


100 
200 


Section 1-B 


Westinghouse Wiring Devices 


KNIFE SWITCHES—Continued 


Weight, Pounds 


Net 


5 

Si 

844 
16 


Boxed 


Single-Pole 


24% 228340 
4 254398 
4 228341 
64 228342 
12% 228343 
Double-Pole 
414 228344 
7% 254399 
734 228345 
13 228346 
25 228347 


Style No. 





List Price 
Without Quick-Break Blades 


IPpeH 


Weight, P 
Net 


12 
12% 
18 
28 


With Quick-Break Blades 


Single-Pole 


4 254404 
4 254376 
6% 254384 
12% 254392 
Double-Pole 
7% 254405 
734 254377 
13 254385 
25 254393 


tFor 250 Volts D. C. only. 


{For 500 Voits-A. C. 


C1 Ne 


»-ODWw 


14 

1% 
12 
22 


LZ 
12% 
18 
29 


TYPE C FRONT-CONNECTED SWITCHES 
250 Volts D. C. or 500 Volts A. C. 


DOUBLE-THROW NOT FUSED 


ounds 


Boxed Style No. 
Three-Pole 
534 228348 
1034 228349 
11 228350 
17% 228351 
32 228352 
Four-Pole 
1114 228353 
1914 228354 
20 228355 
29 228356 
4514 228357 
Three-Pole 
1034 254406 
li 254378 
174% 254386 
32 254394 
Four-Pole 
1914 254407 
20 254379 
29 254387 


474 254395 


*Good for either 20 degrees or 30 degrees temperature rise; D, C. or 25-cycle or 60-cycle A. C, 


Style number and list 
‘witches and straight handl 


price include switch with plain finish; comp! 
es on all other switches. 


For additional price for switches with satin or polished finish, refer to the discount sheets, Catalog 1-B, Part 1. 
* For switches without bases, deduct 10 per cent from the list price. 


For special spade handles refer to the list at the end of the knife switch tables. 
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ete with base, terminals, spade handles on all four-pole 


January, 1920 General Wiring Devices Section 1-B—Part I 


KNIFE SWITCHES—Continued 


TYPE C FRONT-CONNECTED SWITCHES 


250 Volts D. C. or A. C. 


SINGLE-THROW FUSED AT BOTTOM 





MaxIMuM Weight, Pounds Weight, Pounds 


AMPERES* Net Boxed Style No. List Price Net Boxed Style No. List Price 
Without Quick-Break Blades 
Single-Pole Three-Pole 
30 1 1% 228358 $ O70 34 344 228366 3 145 
60 2% 4 228359 eS 6 834 228367 2 70 
100 5 734 228360 2 38 13% 1914 228368 5 50 
200 74% 1134 228361 4 40 24 35 228369 10 14 
Double-Pole Four-Pole 
30 24% 3% 228362 0 97 6% 9 228370 212 
60 4 64 228363 1 80 104% 17 228371 3 60 
100 834 13% 228364 3 66 20 32% 228372 7 30 
200 16 25 228365 6 76 36 57 228373 13 50 
With Quick-Break Blades 
Single-Pole Three-Pole 
60 2% 4 254448 1 64 6 834 254450 4 08 
100 5 734 254460 2 88 1344 19% 254462 7 00 
200 744 113% 254472 4 96 25 36 254474 11 82 
Double-Pole Four-Pole 
60 4 614 254449 2 72 104% 17 254451 5 44 
100 834 13% 254461 4 66 20 324% 254463 9 30 
200 16 25 254473 7 88 37 6014 254475 15 74 


*Good for either 20 degrees or 30 degrees temperature rise; D. C. or 25-cycle or 60- cycle A. C. 


Style number and list price include switch with plain finish; es with base terminals, spade handles on all four-pole ~ 
switches and straight handles on all other switches. 


For additional price for switches with satin or polished finish, refer to the ditveriait sheets, Catalog 1-B, Part 1. 
For switches without bases, deduct 10 per cent from the list price. 

For special spade handles refer to the list at the end of the knife switch tables. 

Switches fused at the top can be supplied on special request. 
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Section 1-B Westinghouse Wiring Devices January, 1920 


KNIFE SWITCHES—Continued 
TYPE C FRONT-CONNECTED SWITCHES 
250 Volts D. C. or A. C. 


DOUBLE-THROW 


FUSED AT BOTH ENDS 





MaxIMUM Weight, Pounds Weight, Pounds 
AMPERES* Net Boxed Style No. List Price Net Boxed Style No. List Price 
Without Quick-Break Blades 

Single-Pole Three-Pole 
30 3 434 228390 $ 1 54 6 834 228398 $ 3 52 
60 5 734 228391 2 38 12 17% 228399 5 44 
100 8 12% 228392 5 18 26 37% 228400 11 84 
200 114 18 228393 9 80 41 594 228401 20 80 

Double-Pole Four-Pole 
30 5 73% 228394 2 20 11 18 228402 | 4 84 
60 734 12. 228395 3 40 184% 30 228403 7 48 
100 17 26% 228396 7 40 414 6714 228404 16 28 
200 24 374% 228397 13 00 591% 97 228405 26 60 

With Quick-Break Blades 

Single-Pole Three-Pole 
60 5 734 254456 3 30 12 174% 254458 7 72 
100 8 124% 254468 6 00 27 39 254470 14 30 
200 114 18 254480 10 74 43 621% 254482 23 62 

4 Double-Pole Four-Pole 
60 734 12 254457 4 92 1814 30 254459 10 52 
100 17 2614 254469 9 04 42 6814 254471 19 56 
200 25 39 254481 14 88 61 9916 254483 30 36 


*Good for either 20 degrees or 30 degrees temperature rise; D, C. or 25-cycle or 60-cycle A. C. 


Style number and list price include switch with plain finish; complete with base, terminals, spade handles on all four-pole 
switches and straight handles on all other switches. 


For additional price for switches with satin or polished finish, refer to the discount sheets, Catalog 1-B, Part 1. 
For switches without bases, deduct 10 per cent from the list price. 


For special spade handles refer to the list at the end of the knife switch tables. 








































January, 1920 General Wiring Devices Section 1-B—Part 


KNIFE SWITCHES—Continued 


- 
TYPE C FRONT-CONNECTED SWITCHES 


500 Volts A. C. 


" SINGLE-THROW FUSED AT BOTTOM 





MAXIMUM Weight, Pounds Weight, Pounds 
AMPERES* Net Boxed Style No. List Price Net Boxed Style No. List Price 
Without Quick-Break Blades 

Single-Pole Three-Pole 
30 3 434 254484 $ 125 714 10% 228406 $ 280 
60 5 734 254490 1 55 84 12 228407 3 50 
100 10 15% 254496 3 10 16 23 228408 7 00 
200 1414 22% 254502 5 30 244% 35% 228409 12 20 

Double-Pole Four-Pole 
30 5 734 254485 1 85 11 18 228410 3 70 
60 9 1334 254491 2 35 18 29% 228411 4 80 
100 13 20 254497 4 65 27 44 228412 9 30 
200 23 35 254503 7 90 43 70 228413 16 20 

With Quick-Break Blades 

Single-Pole Three-Pole 
30 3 434 254508 1 67 74 1044 254510 4 06 
60 5 734 254520 201 814 12 254522 4 88 
100 10 15% 254532 3 60 16 23 254534 8 50 
200 1414 22% 254544 5 86 26 38 254546 13 88 

Double-Pole Four-Pole 
30 5 734 254509 2 69 11 18 254511 5 38 
60 9 1334 254521 Seay 18 294 254523 6 64 
100 13 20 254533 5 65 28 453% . 254535 11 30 
200 23 35 254545 9 02 45 73% 254547 18 44 


*Good for either 20 degrees or 30 degrees temperature rise; D. C. or 25 cycle or 60 cycle A. C. 
Style number and list price include switch with plain finish, complete with base, terminals spade handles on all four-pole 
switches and straight handles on all other switches. 
For additional price for switches with satin or polished finish, refer to the discount sheets, Catalog 1-B, Parti. ¢ 
For switches without bases, deduct 10 per cent from the list price. 
For special spade handles refer to the list at the end of the knife switch tables. 


€ Switches fused at the top can be supplied on special request. 
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Section 1-B Westinghouse Wiring Devices January, 1920 





















KNIFE SWITCHES—Continued 


TYPE C FRONT-CONNECTED SWITCHES 
500 Volts A. C. 


DOUBLE-THROW FUSED AT BOTH ENDS 


eae 





MaxIMuM Weight, Pounds Weight, Pounds 
AMPERES* Net Boxed Style No. List Price et Boxed Style No. List Price 


Without Quick-Break Blades 


Single-Pole Three-Pole 
; 30 6 944 254488 $ 2 34 9 13 228422 $8 600 
; 60 10 15% 254494 2 92 14 20 228423 7 40 
100 20 31 254500 6 14 26 38 228424 14 00 
; 200 28 44 254506 10 08 42 61 228425 21 50 
Double-Pole Four-Pole 
30 10 151% 254489 3 28 24 34 228426 8 00 
60 16 25 254495 4 26 32 52% 228427 8 80 
100 26 40 254501 8 80 58 9414 228428 18 60 
200 37 56144 254507 14 30 72 117 228429 28 60 
With Quick-Break Blades 
Single-Pole Three-Pole 
30 6 944 254516 3 06 9 13 254518 8 16 
60 10 15% 254528 3 68 14 20 254530 9 68 
100 20 31 254540 6 96 27 39 254542 16 46 
200 29 46 254552 11 02 43 4214 254576 24 32 
\ Double-Pole Four-Pole 
30 10 15% 254517 4 72 21 34 254519 10 88 
60 16 25 254529 5 78 33 5334 254531 12 84 
100 27 40 254541 10 44 60 98 254543 21 88 
200 38 564% 254575 16 18 ce 122 254577 2 36 


*Good for either 20 degrees or 30 degrees temperature rise; D. C. or 25-cycle or 60-cycle A. C. 


Style number and list price include switch with plain finish; complete with base, terminals, spade handles on all four-pole 
switches and straight handles on all other switches. 


For additional price for switches with satin or polished finish, refer to the discount sheets, Catalog 1-B, Part 1. 
For switches without bases, deduct 10 per cent from the list price. 
For special spade handles refer to the list at the end of the knife switch tables. 





January, 1920 General Wiring Devices Section 1-B—Part I 


KNIFE SWITCHES—Continued 


TYPE C FRONT-CONNECTED SWITCHES 


600 Volts D. C. or A. C. 
SINGLE-THROW NOT FUSED 





MaxXIMuM Weight, Pounds Weight, Pounds 
AMPERES* Net Boxed Style No. List Price Net Boxed Style No. 
Without Quick-Break Blades 

Single-Pole Three-Pole 
30 2 3% 228430 $ O80 6 834 228438 
60 2% 3% 228431 O 96 7 10 228439 
100 3 434 228432 1 90 13 19 228440 
200 5 734 254412 3 80 23 33% 254414 

Double-Pole Four-Pole 
30 434 14 228434 1 34 9 14% 254438 
60 5% 8 228435 1 60 10 16% 254408 
100 8 124% 228436 3 16 18 29% 254410 
200 13 20 254413 6 20 29 4714 254415 

With Quick-Break Blades 

Single-Pole Three-Pole 
30 2 34% 254440 1 08 6 834 254442 
60 24% 3% 254420 1 20 7 10 254422 
100 3 434 254428 216 13 19 254430 
200 5 71% 228433 4 20 24 35 228441 

, Double-Pole Four-Pole 
30 434 74% 254441 1 80 9 1414 254443 
60 54% 8 254421 2 00 10 16% 254423 
100 8 12% 254429 3 60 18 2914 254431 
200 13 20 228437 7 00 30 49 254436 

DOUBLE-THROW NOT FUSED 
..cAXIMUM Weight, Pounds Weight, Pounds 
®MPERES Net Boxed Style No. List Price Net Boxed Style No. 
Without Quick-Break Blades 

Single-Pole Three-Pole 
30 24% 3% 228442 $ 1 66 14 20 228450 
60 2% 414 228443 1 90 15 22 228451 
100 4 6% 228444 3 90 22 32 228452 
200 7% 114% 254416 7 70 34 4914 254418 

Double-Pole Four-Pole 
30 9 1334 228446 2 20 18 2914 254439 
60 10 15% 228447 2 60 20 32% 254409 
100 13 20 228448 5 20 30 49 254411 
200 20 30% - 254417 11 20 45 73% 254419 

With Quick-Break Blades 

Single-Pole Three-Pole 
30 2% 3% 254444: 238 14 20 254446 
60 234 44% 254424 2 66 15 22 254426 
100 4 6% 254432 4 72 23 33 254434 
200 1% 11% 228445 8 64 35 51 228453 

Double-Pole Four-Pole 
30 9 1334 254445 3 64 18 2914 254447 
60 10 15% 254425 412 20 32% 254427 
100 13 20 254433 6 84 31 50% 254435 
200 20 30% 228449 13 08 47 66% 254437 


*Good for either 20 degrees or 30 degrees temperature rise; D. C. or 25-cycle or 60-cycle A. C. 
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List Price 


Style number and list price include switch with plain finish; complete with base, terminals, spade handles on all four-pole 


switches and straight handles on all other switches. 
For additional price for switches with satin or polished finish, refer to the discount sheets, Catalog 1-B, Part 1. 
For switches without bases, deduct 10 per cent from the list price. 
For special spade handles refer to the list at the end of the knife switch tables. 
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KNIFE SWITCHES—Continued 







. 


TYPE C FRONT-CONNECTED SWITCHES 






600 Volts D. C. or A. C. 










SINGLE-THROW FUSED AT BOTTOM 





ot pete tet Abit paren enema areca neta tittle 














For switches without bases, deduct 10 per cent from the list price. 
For special spade handles refer to the list at the end of the knife switch tables. 
Switches fused at the top can be supplied on special request. 


} MAXIMUM Weight, Pounds Weight, Pounds 
; AMPERES* Net Boxed Style No. List Price Net Boxed Style No. List Price 
Without Quick-Break Blades 
j Single-Pole Three-Pole 
30 234 44 228454 $ 140 13 19 228462 $ 3 50 
i 60 314 5 228455 1 70 14 20 228463 416 
‘4 100 7 11 228456 3 25 oT 39 228464 8 00 
{ 200 15 234 254587 5 94 42 61 254589 14 32 
Double-Pole Four-Pole 
; 30 7 10% 228458 2 20 - 18 2914 254578 4 84 
i 60 8 124% 228459 2 60 20 32% 254581 5 70 
j i 100 17 26 228460 5 0O 37 6014 254584 11 00 
| 200 28 43 254588 8 88 59 96 254590 19 76 
With Quick-Break Blades 
i Single-Pole Three-Pole 
30 234 4% 254599 1 70 13 19 254601 416 
as, 60 344 5 254611 1 96 14 20 254613 4 80 
1 ¥ 100 7 11 254623 3 60 28 4014 254625 8 80 
i i 200 15 23% 228457 6 50 43 624% 228465 16 00 
Double-Pole Four-Pole 
| 30 7 10% 254600 2 60 18 291% 254602 5 70 
60 8 1244 254612 3 00 20 32% 254614 6 60 
100 17 26 254624 5 50 38 62 254626 12 00 
200 29 45 228461 10 00 61 9914 254635 22 00 ; 
j *Good for either 20 degrees or 30 degrees temperature rise; D. C. or 25-cycle or 60-cycle A. C, g 
; Style number and list price include switch with plain finish; complete with base, terminals, spade handles on all four-pole 4 
. switches and straight handles on all other switches. 4 
| For additional price for switches with satin or polished finish, refer to the discount sheets, Catalog 1-B, Part 1. ’ 
: 
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KNIFE SWITCHES—Continued 


TYPE C FRONT-CONNECTED SWITCHES 
600 Volts D. C. or A. C. 


; 
; 
DOUBLE-THROW FUSED AT BOTH ENDS 





) 


€ 
MAXIMUM Weight, Pounds Weight, Pounds 
AMPERES® Net Boxed Style No. List Price Net Boxed Style No. List Price 
Without Quick-Break Blades 
Single-Pole Three-Pole 
30 8 12% 228478 $ 3 30 23 33% 228486 $ 7 26 
60 84% 134% 228479 3 75 24 35 228487 8 25 
100 13 20 228480 7 50 47 68 228488 16 50 
200 24 374% 254595 11 60 69 100 2.54597 28 00 
Double-Pole Four-Pole 
30 13 20 228482 4 40 32 ae 254580 10 00 
60 14 214% 228483 5 OO 34 55% 254583 11 50 
100 26 40 228484 10 OO 64 104 254586 23 00 
200 45 69 254596 17 50 93 152 254598 36 OO 
With Quick-Break Blades 
Single-Pole Three-Pole 
30 8 12% 254607 4 02 23 331% 254609 9 42 
60 84 13% . 254619 4 51 25 37 254621 10 53 
100 13 20 254631 8 32 49 71 254633 18 96 
200 24 37% 228481 12 54 71 103 228489 30 82 
Double-Pole Four-Pole 
30 13 20 254608 5 84 33 54 254610 12 88 
60 14 21% 254620 6 52 35 57 254622 14 54 
100 27 42 254632 11 64 66 108 254634 26 28 
200 46 71 228485 19 38 98 160 254637 39 76 


*Good for either 20 degrees or 30 degrees temperature rise; D.C. or 25-cycle or 60-cycle A. C. 


Style number and list price include switch with plain finish; complete with base, terminals, spade handles on all four-pole 
switches and straight handles on all other switches. 

For additional price for switches with satin or polished finish, refer to the discount sheets, Catalog 1-3, Part 1. 

For switches without bases, deduct 10 per cent from the list price. 

For special spade handles refer to the list at the end of the knife switch tables, 
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KNIFE SWITCHES—Continued 


OUTLINE DIMENSIONS 
TYPE A FRONT-CONNECTED—NOT FUSED 


Jingle Throw Switches 










ic 
for 2006 400 Amp. 16 3 Pole 
S60 Amp 23 & 4 Pole Only.’ 






Barner lor3 
é4hye. 
















































] ’ N-Dia of hole in \ lor 2006 400 Amp. 1& 3 Poke 
) Terminal for Cable. Single Pole 2fole 50 Amph 234 tPob ‘ly 
DIMENSIONS IN INCHES 
A B 
Volts | Amp : | s 

Single} 2 3 4 Single | Double C D E 18 G Single} 2 3 4 I 

4 Pole | Pole | Pole | Pole , Thri w_| Throw e Pole | Pole Pole | Pole 
i 250VD0KAC| 30 | 134 | 4 6 Sul 414" | 614 5% | 2% | 2 4% | 4%] 4%| 4%] 17 
| 2 98] 6o | 134 | 4%] vx ]10%] 5 8 3 3 | 256 | 52] Sadish] sa| 1a 
A <! 100 | 4 7 mAO Ee 13 3 11 M1 wl | al 3 | eke | eel ete] 32 2 es 
t S53 | 200 | 4 8 P25 10 14 1 a5 341.334 | 316] 83 | 781 se] saz] 238 
’ 2 = 400 | 5 9 13 17 13 17 1} % ft | ate | 43 10%; | 9% | 1023 103% | 34% 

2 § 600 | 6 11 1520 14 19 1% | we | 136 | 436 | 4% | 1136 | 1134] 11% | 108 

, og 

500V.AC| 30 144 146] 7144] 10% St 8 &4 3 2% 533 | 533] 533] 58] 18 
fo 30 | 4 ye das 9 13 84 |. vs 24 | 4% | 446 | 637 | 637] 623] 735] 133 
Sa 60 4 8 13 18 9 13 | Ss 84 | 434 | 4% 63; | 68] 68] 73/18 
] oy 100 4 9 15 20 10 15 yl Ss 84 | 5146] 5 8144] 84! 8s] 9 2% 
j , 200 5 11 17 23 12 18 1 % | 1 6 54 |10x5 | 938 11035 | 1035 | 228 
j SO 400 5 1 17 23 15 21 1 3% | 1 6 6 1275 |11°¢/123;]12%| 348 

en 600 | 6 1214] 19 25 16 22 14% | vw | 1% | 6% | 6% | 122% | 123% ]| 1234 | 133% 





‘ K R 5 








| DIMENSIONS IN INCHES 
i 


Volts | Amp. ss g 
Single] Doub. }1,.2&3} 4 L M N Ni O C's'k Q {Single} Doub.] Single] 2 3 4 
Throw | Throw] Pole } Pole Throw]Throw| Pole | Pole}Pole| Pole 
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4 = ba 200 1% 17g | 4H | 13; $3] lie | 1% 558 
: > | 400 | 234 | 2% | 7 | 738 | 1% | 134 | 2H | lois 
‘ 2 g | 000 | 2% | 234 | 8x6 | 8x | 234 | 134 | 3% [1.28 
N wy Oe Ee eee SS ee ea eee ee 
500V.AC 30 las 1a te | 2 32 iT ¥% a t 34 §) (224 (24 
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600 Volts 
D.C. & A.C.) 


} t 214 inches for 1 and 2 pole. 44 inches for 3 and 4 pole. 

! § For S. T. Switch ‘‘S""=2 inches. For D. T. Switch “S" = V4 inch. 
| * For S. P. Switch ‘‘B’’ =6 inches. 

; { For S. P. Switch ‘““B’’=614% inches. 
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January, 1920 General Wiring Devices Section 1-B—Part I 


KNIFE SWITCHES-—Continued 


TYPE A FRONT-CONNECTED—NOT FUSED 


Handle for 3 4 Pole Sn , : : 
Handle tar! 2 Pole Sw Single Throw Switches 































































Hole in 
terminals = 
Single Pole 
Dimensions IN IncHES 
Volts| Amp. A B H I 
SA OMANI oe ah | eG “ie pep K 
Single |Double Single | Double 
S.P.|2P.|3P.|4P. |n2 > ltrow SP? Po fS Py AB oe cet | wyeoy 

800 7 | 12| 16 | 24] 16 | 24 | 1144] -& | 114 | 4% | 51% | 1314] 1314 | 1454 | 1454] 234 | 2% | 2%) 3% 

1000 7 ieee e416 | 24.2 poet LeaInsi et) 6 1414 | 1414 | 1514] 15% | 3% | 3% | 2%) 4% 
: 1100 A.C. 7 | 14 | 20 | 24 | 16 | 24 | 2 | we 1144 )528)6 | 1494] 1484] 1514] 1534 | 3% | 34 | 236] 4% 
OPO ceo al cr aan 
A < Q R Al Fi 
nd n a a ae 
For 
38'S L M N 0 p | ST 181 | D2] DT | S72 | 87} DT D. TS Deed Toe Dieta Det 
> > {&2RIZR4PM ASPIZAAPMASPIZe4PNS2PIZa4P) SP | 8P | 4P [3&4P. 
oo Sw. Sw. Sw. Sw. Sw. | Sw. Sw. Sw. Sw Sw. Sw. Sw. 
a —— 

800 614 | 1385 | 2 114 | 222 |193,| 20% | 242) | 2534] 91% | 958 | Ode | 9% 7 16 24 | 4% 

1000 | 6% | 1% | 1% | 155 | 238 | 20228 | 2135 | 2614 | 273%, | 9x | 1075 | 934.] 9% 7 Lie 2 5 

12000 -C-| 7 | 134 | 2ze | 134 | 24% | 2144] 2293 | 2724 | 2848 | 106 | 10%4| 10 |10%5 | 10 | 24 | 27 | 6 
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KNIFE SWITCHES—Continued} 









TYPE A FRONT-CONNECTED—FUSED_ 











No 
oN 
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KNIFE SWITCHES—Continued 


TYPE A FRONT-CONNECTED—FUSED 





Single Throw Switches With Hinge Jams wed 


4 emia bot T1122 


$a break lw | 





Volts| Amps. A ; B Cc H Ht 

Wee RMGlt Tt ere oe dt ean aa ee 

Single |Double S. P. &|3P.& |S. P. &|3 P.& 

S.P.|2P.|3P.|4P. | throw) Throw| 5 7-|D- 7 BPP APL noe. Ps 
5,3 | 800 3 | 16 | 24| 32) 24 | 36 | 1361 2 | we | 124] 734 | Si4| 1218 | 1338 | 1394 | 14% | 6F 
ig [1900 9 | 20 | 28 | 36 | 28 | 40 | 2 2 | | 1% 17% | 6 | 1384 | 14% i4ig | 1514 oi 
Re OD ALE Lame ee pons [eB al 2 2 | ts | 13%] 74) 6 | 13% g | 1436] 15% | 7% 
. | 800 9 | 20 | 28 | 36 | 28 44 | 1% | 2 | oe | 1% | 8% | 534] 1218 | 1338 | 13% | 1454 | 624 
S° |1000 10 | 20 | 32 | 40 | 32 43 | 2 2 | & | 134 | 0% | 6 | 1384 | 14% 14i2 | 1514 | 6% 
<i |1100 10 | 20 | 32 | 409 | 32 4g | 2 2 | | 136] 9% | 6 | 1384 | 14% | 14% | 15% | 7H 














eaten eS Kyviel Me Ny eOw Pail Oot Rah Sarees pet 1,2,3 
2, Ble ace ‘Fb. [3%: Fe] Bae] Piss Ete 
& ' z : a wks 
moe jase Rist PIB. T. 
Ug | 800 ae | 234 | 2% | 214] 243] 2. | 3%| 1985] 74 | ¥6 | 6%] 36 | 314] 224] 916 | 996 | Oe | 10ze 
Baits pet ir oe 314 | 24 248| 1%6| 446] 146 | 28 | * | 846] 3i6 | 394 | 276] Sis | 10% | We | 9% | xe 
SL. 4% | 3% | 334 | 236] 235] 2x6] 456] 134 | 38 | ve | 876) Svc 334 | 234 | 1014 | 1035 | 10 1035 


cj |,800 4%, | 234 | 2% | 2%6| 244] 2, | 374] 1885) % | 24 | 924) 318 3% | 3 9% 954 92, | 1035 
S° |1000 4% | 314 | 34 | 24) 214) 176 ais) 126 | He | |11%6| Site | 3%4 | 396 | Os 1035 | 9% | 9% | ds 
< {1100 4% | 3% | 314 | 236| 285] 2re| 454/ 194 | is | ve 1114] 325 | 334 | 356] 10¥g | 1035 | 10 1035 


DN ee ee eS 
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KNIFE SWITCHES—Continued 


TYPE C FRONT-CONNECTED—NOT FUSED 
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*Diameter of hole in terminal for Cable. 
xExcept for single pole which is 54-inch. 


Single Throw Jingle 
Double Throw Single Pole "Pole 2 Poe J Pole 4 Pale 
DIMENSIONS IN INCHES 
: A B .e 
Volts Amp. 1 PoLe 2 PoLE 3 PoLE 4 PoLE 2.3 s.p.|2p,.| 3 Pore | 4 PoLE 5 
eae a S.P. | and S0)'S. Cnet 1 eee 
S.Ti4-D.T4-5s-|- DL.) STs |Di Bi] S DeAjDs Pap Oat LAE. PT and | ands -p|p-7| s.r. |p.7 , 
S. 1. 1a Rs sb ete 
ea ari) | OE) 5 ce heat Yee a ee sees 
250 V. 
; ” Ae 30 | 144) 1%] 3 4 | SKM| 7] 7%] 9 | 34) 3K 1-6 | 4] M1 Kw] MH) Me | Be] 2% 
ee aed bee Seas GY Soe 6 | 7 | 9|10 -| 12] 4%} 4%] 8 | %] 56] 54] 56] % | 84) 3 
: 500 V7 100 | 14 | 2 4% | 6 74%| 91103] 14] 6 | 6 Dip St | 84 eat 24 leeg) ieee ee 
3 A.C; 200 |1%|3 |5 | 8 | 8%| 12 ]1234] 16] 8%| 734 |12 | %| | %| 1% | | 3% 
ES | a: | ES | Mons | oon | coo | in| ioccsea: (iE, a | a | ns fo fe a 
Oe oo | Ptah anien (+ Gye t7 9/10 | 12] 4%) 4% | 8 | %| %| Se] Ke] %e | MIS 
60 1 2 53% | 8 1014| 12 |1534| 20 | 6%| 6% |10%| %!] %| %)] %| &% % | 4% 
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TYPE C FRONT-CONNECTED—NOT FUSED—MOUNTING-BOLT HOLES 
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January, 1920 Section 1-B—Part I 


General Wiring Devices 
KNIFE SWITCHES—Continued 


TYPE C FRONT-CONNECTED—FUSED—MOUNTING-BOLT HOLES 
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*X—Drill. Y—Counterbore. Z—Depth of Counterbore. 
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Section 1-B Westinghouse Wiring Devices January, 1920 


) 
; } { KNIFE SWITCHES--Continued 





| 
| 


TYPE A REAR-CONNECTED KNIFE SWITCHES WITH ROUND STUDS 


250 Volts D. C. or 500 Volts A. C. 
WITHOUT QUICK-BREAK BLADES NOT FUSED 





StyLe No. 230526 STYLE No. 230528 STYLE No. 189843 









r tT ~ ae 
IE uM aes 5 SINGLE THROW DousLe THRow 
atin ing i) tk see) the ae, 
A e oe Weiss APPROXIMATE ; APPROXIMATE 
is ein Bt Fee Ol€S | WEIGHT, LBs. oat me WEIGHT, Ls. pet 
° : ° . ea 41NO. ce Sy 
Cycle | Cycle Cycle | Cycle Net |Shipping ; Net | Shipping ee 

*30 | *30 | *30 | *30] *30] *30 i 1 1344} 189800] $ 96j; 1% 2 $1 38 
2 1% 2 189801 1 74 2 24% 2 50 
3 24 234| 189802 260] 2%| 3% 3°75 
4 234 34%} 189803 3 48 34% 4 5 00 
+30 30 T30 T30 T30 730 1 1 143] 280910 1 44 144 2 1 92 
y) 144 2 280911 2 58 2 2% 3 46 
3 2\% 234 | 280912 3 90 234 3% 5 20 
4 234 34% | 280913 5 20 3% 4 7 00 
60 60 60 60 60 60 1 1 1144] 189808 1 50 144 2 2 04 
{ 2 1% 2 189809 2 70 2 2% 3 70 
3 24 234] 189810 406| 2% 34 5 55 
4 234 344] 189811 5 40 314 4 7 40 
| 100 | 100] 100] 100] 100} 4100 1 1144 2 189824 254] 2 2% 3 50 
! 2 3 34] 189825 460| 4 44 6 40 
3 4l4 434] 189826 6 90 5% 6% 9 60 
| 4 6 7 189827 9 20] 8 9 12 80 
| 200 200 200 200 200 200 1 24% 3 189840 3 90] 4 44 5 60 
{ 2 5 6 189841 710 %f 8 10 20 
3 8 9 189842 10 65} 10 11 15 30 
4 12 13 189843 14 20] 15 18 20 40 
t4 400 | 400] 400} 400} 400] 400 1 5 6 189872 8 50| 7 8 12 40 
| 2 13 14 189873 15 40 | 17 20 22 50 
3 19 22 189874 23 10 24 27 33 75 
4 26 34 189875 32 70 | 35 46 45 00 
600 | 600 600 | 600} 600 600 1 8 9 189888 12 20] 10 11 17 35 
2 19 22, 189889 22 20 | 27 35 31 50 
3 29 38 189890 33 30] 36 47 47 25 
4 38 49 189891] 47 20] 52 68 63 00 
800 | 800} s00] 800] goo} soo] 1 10 11 | 230526] 21 45 | 14 17 30 80 
2 25 28 230527 39 00 | 35 46 56 00 
{ 3 36 47 230528] 58 50] 50 65 84 00 
; 4 48 62 | 230529] 78 00] 68 88 112 00 
. 1000 | 1000 | 1000 | 1000 | 1000 | 1000 1 15 18 230534] 23 40] 23 26 34 10 
2 36 47 230535 | 42 50] 63 _| 82 62 OO 
3 50 65 230536 63 75] 78 101 93 OO 
4 67 87 230537 85 00 | 95 124 124 00 
1200 | 1100 | 1100 | 1000 | 1000 | 1000 1 25 28 230542 | 29 05 | 35 45 42 90 
' 2 48 62 230543 52 80 | 68 88 78 OO 
{ 3 77 93 230544] 79 20 /101 131 117 0O 
4 92 126 230545 | 105 60 137 178 156 00 
| 1600 | 1400 | 1200 | 1300 | 1200 | 1100 1 30 39 230550] 38 50] 40 52 57 20 
2 55 71 230551 70 OO} 71 92 104 00 
S 80 104 230552 | 105 OO |104 134 156 00 
4 105 136 230553 | 140 00 |137 178 208 0O 
2000 | 1800 | 1600 | 1600 | 1400 | 1200 1 52 68 230558 | 52 80] 70 91 79 20 
2 98 127 220559] 91 00 /133 173 144 00 
3 144 187 230560 | 144 OO |199 259 216 00 
4 |190 247 288 00 


230561 | 192 OO |262 340 


tFor 500 volts A. C. 
See additional notes at foot of next page. 
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January, 1920 General Wiring Devices Section 1-B—Part I 


KNIFE SWITCHES—Continued 


TYPE A REAR-CONNECTED SWITCHES 
WITH ROUND STUDS 


250 Volts D. C. or 500 Volts A. C. 


NOT FUSED 









































© | MAXIMUM AMPERES SINGLE-THROW DOUBLE-THROW 
«30° Ratinc —{__—20° RATING APPROXIMATE APPROXIMATE 
oe: See __ A.C. | Poles |WEIGHT, LBS! gryte List REPGHT LBS 21; Style vet 
Py CH! 25 Gore. Col. 25 60 ‘ No. TICE) | Oma [renee s o. rice 
Cycle | Cycle Cycle | Cycle Net | Shin: Net | Ship- 
+30 +30 +30 | +30 +30 +30 1 1 144 1280918] $ 1 92 1% 2 280922| $ 2 90 
2 1% 2 280919 3 54 2 2% |280923 5 40 
3 244 | 234 |280920 5 34 234 34% |280924 8 10 
4 2% | 3% |280921| 712) 3% 4  |280925 10 85 
60 60 60 60 60 60 1 1 14% lig9sie| 200] 1% 2  |189820 3 05 ms 
2 14%] 2  |189817 25°70) jae 2% |189821 5 70 
3 24 234 1189818 5 55 234 3% |189822 8 55 
4 23% | 314 1189819} 740) 3% 4 189823 11 40 
100 | 100] 100] 100] 100] 100 1 1%| 2 1|189832 371 01ee2 21% |189836 4 60 
S| hc | BERBER] 848] Sc | $2 RBBBRS) 8 8s 
3 a 34 11 3 5% 6% 
4 6 | 7 |189835| 1145] 8 9” 1189839] 17 20 
200 | 200} 200] 200] 200] 200 1 21%| 3 |18984s} 460] 4 4144 1189852 6 95 
2 5 6 {189849} 845] 7 8 189853 12 90 
3 8 9 {189850} 12 70] 10 11 189854 19 40 
4 12 13 1189851] 16 90] 15 18 189855 25 85 
400 | 400] 400} 400] 400] 400 1 5 6 {189880| _9 60] 7 8 189884 14 60 
2 13 14 1189881] 17 65] 17 20 189885 27 00 
3 19 22 1189882] 26 45] 25 33 189886 40 50 
4 26 34, |189883| 37 20] 36 47 189887 53 95 
600 | 600 | 600} 600] 600] 600 1 8 9 189896] 13 50] 10 11 189900 19 90 
d 19 22 |189897| 24 75] 28 36 189901 36 60 
3 30 39 |189898] 37 15] 37 48 189902 54 95 
4 39 51 |189899]} 52 30] 54 70 189903 73 25 
300 | 800] 800} 800 | 800] 800 1 10 11 |230566| 22 90] 14 17 230570 33 70 
2 26 34 |230567| 41 90] 30 47 230571 61 80 
3 37 48 |230568] 62 85] 52 68 230572 92 70 
4 50 65 |230569| 83 80] 70 91 230573| 123 60 
1000 | 1000 | 1000 | 1000 | 1000 | 1000 1 16 17 |230574| 25 00} 25 28 1230578 37 30 
2 18 49 |230575| 45 70] 67 87 |230579 84 40 
3 53 79 |230576| 68 55] 84 109 |230580| 125 60 
4 71 92 |230577| 91 40{ 103 134 |230581] 136 80 


+For 500 volts A. C. 

Style number and list price include switch with satin finish without base or stops; complete with sufficient nuts on each stud 
to clamp the switch and to make connections to carry the rated current; with terminals on one stud per pole on single throw switches 
and on 2 studs per pole on double throw switches, rated 800 amperes and below and without terminals on switches rated above 800 
ees wa spade handles on all four-pole switches and on all three-pole switches above 600 amperes and straight handles on all 
other switches. 

If terminals are specified at time of entry of order, one stud per pole on single throw and two studs per pole on double throw 
1000 amperes switches will be supplied with terminals at the regular list price. 

For additional price for switches with polished finish or reduction in price for switches with plain finish refer to the discount 
sheets Catalog 1-B, Part 1. 

For switches mounted on wood templates, slate bases or black marine marble bases, of standard sizes, add 10, 15 or 20 per 
cent respectively to the list price. ; 

For special spade handles refer to the list at the end of the knife switch tables. 

For stops refer to th list at the end of the knife switch table. 


Order by Style Number 
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Section 1-B Westinghouse Wiring Devices January, 1920 


KNIFE SWITCHES—Continued 


TYPE A REAR-CONNECTED SWITCHES WITH ROUND STUDS 
250 Volts D.C. or A.C. 


FUSED 
SINGLE-THROW DOUBLE-THROW 
APPROXIMATE StyLe No. APPROXIMATE StyLeE No. 
Max. WEIGHT. LBs. Fused List WEIGHT, LBs. Fused at List 
Amps.* Poles Net Shipping at Bottom Price Net Shipping Both Ends Price 
WITHOUT QUICK-BREAK BLADES 
30 1 34 114 192151 $ 1 24 1144 134 192159 $ 2 64 
2 1 1% 192152 2 24 1% 2 192160 4 80 
3 1% 2 192153 3 36 2% 3 192161 7 20 
4 2% 3 192154 4 48 4 44% 192162 9 60 
60 1 14 134 192163 1 88 134 2% 192171 3 08 
2 1% 2% 192164 3 42 3 3% 192172 5 60 
3 2% 34% 192165 5 15 5 6 192173 8 40 
4 4 4% 192166 6 85 7 8 192174 11 20 
100 1 2% 3 192187 3 52 3 3% 192195 5 50 
2 3% 4 192188 6 40 54 6% 192196 10 00 
3 5% 6% 192189 9 60 11 12 192197 15 00 
4 8 9 192190 12 80 14 17 192198 20 00 
200 1 Bae 6 192211 5 30 5% 6% 192219 8 60 
2 6% 7% 192212 9 65 11 12 192220 15 60 
3 10 11 192213 14 50 19 22 192221 23 40 
4 15 18 192214 19 30 26 34 192222 31 20 
400 1 9 10 192235 11 30 11 12 192243 18 45 
2 16 19 192236 20 50 - 21 24 192244 33 50 
3 24 27 192237 30 75 43 56 192245 50 25 
4 33 43 192238 43 55 60 78 192246 67 OO 
600 1 13 14 192259 16 35 16 19 192267 25 10 
2 25 33 192260 29 75 34 44 192268 45 60 
3 41 53 192261 44 60 73 95 192269 68 40 
4 55 72 192262 63 20 99 129 192270 91 20 
800 1 18 21 289223 27 05 25 28 289231 42 90 
9 40 52 289224 49 20 62 81 289232 78 00 
3 65 84 289225 73 80 95 124 289233 117 0O 
4 88 114 289226 98 40 130 169 289234 156 00 
1000 1 23 26 289235 30 60 34 44 289243 48 70 
2 52 68 289236 55 60 85. fy 110 289244 88 50 
3 80 104 289237 83 40 117 153 289245 132 75 
4 111 144 289238 111 20 167 217 289246 177 00 
+1200 1 38 49 289247 36 85 52 67 289255 57 20 
2 72 94 289248 67 00 111 144 289256 104 00 
3 122 159 289249 100 50 163 212 289257 156 OO 
4 160 208 289250 134 00 232 301 289258 208 00 
WITH QUICK-BREAK BLADES 

60 1 14% 134 192175 $ 238 134 24% 192183 $ 408 
2 13% 24% 192176 4 42 3 3% 192184 7 60 
3 23% 3% 192177 6 65 5 6 192185 11 40 
4 4 5 192178 8 85 7 8 192186 15 20 
100 1 24% 3% 192199 410 BS 3% 192207 6 60 
2 3% 4% 192200 7 50 5% 6% 192208 12 20 
3 5% 6% 192201 11 30 11 12 192209 18 30 
4 8 9 192202 15 05 14 17 192210 24 40 
200 1 5 6 192223 6 00 5% 6% 192231 9 95 
2 6% 7% 192224 11 00 11 12 192232 18 30 
3 10 11 192225 16 55 19 22 192233 27 50 
4 15 18 192226 22 05 27 35 192234 36 65 
400 1 9 10 192247 12 40 11 12 192255 20 70 
2 16 19 192248 22 75 24 24 192256 38 00 
3 24 27 192249 34 10 44 57 192257 56 95 
4 34 45 192250 48 05 62 81 192258 75 95 
600 1 13 16 192271 17 65 16 17 192279 27 65 
2 25 33 192272 32 30 35 46 192280 50 70 
3 42 55 192273 48 45 76 99 192281 76 10 
4 57 74 192274 68 30 103 134 192282 101 45 
800 1 19 22 289259 28 50 27 30 289267 45 80 
2 42 55 289260 52.10 66 86 289268 83 80 
3 68 88 289261 78 15 101 131 289269 125 70 
4 92 120 289262 104 20 138 179 289270 167 60 
1000 1 24 27 289271 32 25 36 47 289279 52 00 
2 54 70 289272 58 90 89 116 289280 95 10 
3 83 108 289273 88 35 123 160 ,289281 142 65 
4 115 150 289274 117 80 175 228 289282 190 20 


*For 1000 amperes and below, the ratings are the same on both the 20° and 30° rise basis. Above that the ratings given are on 
the basis of 30° rise. 
+1100 amperes for 25 and 60 cycles A. C. 
Style number and list price include switch with satin finish without base or stops; complete with sufficient nuts on each stud 
to clamp the switch and to make connections to carry the rated current; with terminals on one stud per pole on single throw 
witches and on 2 studs per pole on double throw switches, rated 800 amperes and below and without terminals on switches rated 
above 800 amperes; with spade handles-on all four-pole switches and on all three-pole switches above 600 amperes and straight 
handles on all other switches. 


If terminals are specified at time of entry of order, one stud per pole on single throw and two studs per pole on double throw \ 


1000 and 1200 ampere switches will be supplied with terminals at the regular list price. : 

For additional price for switches with polished finish or reduction in price for switches with plain finish refer to the discount 
sheets, Catalog 1-B Part 1. 

For switches mounted on wood templates, slate bases or black marine marble bases, of standard sizes, add 10, 15 or 20 per cent 
respectively to the list price. 

For special spade handles refer to the list at the end of the knife switch tables. 

For stops refer to the list at the end of the knife switch table. 
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January, 1920 General Wiring Devices Section 1-B—Part I 


KNIFE SWITCHES—Continued 


TYPE A REAR-CONNECTED 
SWITCHES WITH ROUND STUDS 


500 Volts A. C. 














FUSED 
Saas a ee 
StyLE No. 192296 StvLe No. 192304 
SINGLE-THROW DOUBLE-THROW 
Max. |Poles| APPROXIMATE WITHOUT WITH APPROXIMATE WitHour WITH 
Amps.t WEIGHT, LBs. Quick-BREAK Quick-BREAK WEIGHT, LBs. QuicK-BREAK Quick-BREAK 
Style No. ‘ Style No. fh Style No. : Style No. ; 
Net | Shipping |Fused at List [Fused at List Net | Shipping Fused at List Fused a List 
Bottom Price | Bottom Price Both Ends Price Bottom Price 
30 1 34 114% |192283]$ 2 54/195313) $ 3 02 1% 134 |192291| $ 3 81/195321/$ 4 
2 1 f 14 192284 4 37/195314 5 35 1% 2 : 192292 5 70)/195322 ‘L 36 
3 1% 1% |192285 5 40)195315 6 85 2% 234 1192293 8 40/195323 11 30 
4 2% |192286 7 20/195316 9 10 334 4144 1192294 11 20|195324 15 04 
60 1 1% 114% {192295 2 64/192307 3 14 1% 24% 1192303 13 96)192315 4 96 
2 134 214 192296 4 70/192308 5 70 3 344 192304 7 051192316}. 9 05 
3 2% 3 192297 6 20/192309 7 710 434 54% 192305 9 80/192317 12 80 
4 3% 3% {192298 8 30/192310 10 30 634 734 |192306 13 10/192318 17 10 
100 1 2% 3 192319 5 10)192331 5 65 3 3% 1192327 7 60\)192339 8 70 
2 3% 4 192320 T 45/192332 8 55 5% 6% |192328 11 15/192340 13 35 
3 5 6 192321 10 40)192333 12 O8| 10% 1134 [192329 18 50/192341 21 80 
4 6% 714 {192322 13 90/192334 16 15| 13% 14% {192330 24 70/192342 29 10 
200 1 5 6 192343 6 30)192355 7 00 5% 6% 192351 9 45/192363 10 80 
2 6% 7% |192344 10 65)192356 12 OO} 11 12 192352 16 50/192364 15 20 
3 914 934 1192345 15 50/192357 17 55| 18% 211% |192353 26 00)192365 30 10 
4 12 13 192346 20 70|192358| 23 40) 26 34 192354 34 70/192366| 40 10 
400 1 9 10 192367 11 95/192379 12 10] 11 12 192375 19 40)192387 18 65 
2 16 19 192368] 21 25/192380) 23 50} 21 24 192376 37 90/192388| 36 40 
3 22% 251% |192369 34 00/192381 37 35] 43 56 192377 54 50/192389 61 20 
4 30% 40 192370] 45 35/192382| 49 85) 59 77 192378 72 70/192390| 81 65 
600 1 13 } 14 192391 16 75|192403 17 OO] 16 17 192399 27 95)192411 24 50 
2 25 33 192392 30 65/192404| 32 25| 34 45 192400 48 95/192412}; 49 05 
z 3834 50 192393 46 00\192405| 49 85| 72% 94 192401 75 00)192413 82 70 
4 5214 68 192394] 61 35)192406 66 45] 96% | 185 192402} 100 00/192414) 110 25 
800 1 18 21 289295] 30°00|289331} 31 45) 25 28 289303 45 00/289339| 47 90 
2 40 52 289296 52 00/289332 54 90] 62 81 289304 92 00/289340| 97 80 
4 65 84 289297 75 00\289333 79 35) 95 124 2.89305| 130 00|289341} 138 70 
4 88 114 289298] 100 00/289334| 105 80} 130 169 289306| 173 00|289342| 184 60 
1000 1 23 26 289307 33 00|289343 34 65) 34 44 289315 50 00/289351 53 30 
2 52 68 289308] 60 00|\289344} 63 30] 85 110 289316 90 00/289352 96 60 
3 80 104 289309| 86 00/289345| 90 95) 117 153 289317| 105 00/289353] 114 90 
4 jit 144 289310] 114 70|289346] 121 30) 167 2VG 289318] 192 00/289354! 205 20 
1100 1 38 49 289319| 40 00/289355| 41 90) 52 67 289327 70 00/289363 73 80 
2 72 94 289320| 75 00/289356 78 80] 111 144 289328] 120 00\2893864| 127 65 
3 #122 159 289321] 105 00/289357) 110 75) 163 212 289329] 168 00/289365|] 179 45 
4 |160 208 289322| 140 00/289358) 147 65) 232 301 289330| 224 00/289366| 239 30 


nm 


{For 1000 ampere and below, the ratings are the same on both the 20-degree and 30-degree rise basis. Above that the ratings 
given are on the basis of 30 degrees rise. 

Style number and list price include switch with satin finish without base or stops; complete with sufficient nuts on each stud 
to clamp the switch and to make connections to carry the rated current; with terminals on one stud per pole on single throw switches 
and on 2 studs per pole on double throw switches, rated 800 amperes and below and without terminals on switches rated above 
800 amperes; with spade handles on all four pole switches and on all three pole switches above 600 amperes and straight handles on 
all other switches. 

If terminals are specified at time of entry of order, one stud per pole on single throw and two studs per pole on double throw 
1000 and 1100 ampere switches, will be supplied with terminals at the regular list price. 

For additional price for switches with polished finish or reduction in price for switches with plain finish refer to the discount 
sheets Catalog 1-B Part 1. 

For switches mounted on wood templates, slate bases or black marine marble bases, of standard sizes, add 10, 15 or 20 per cent 
respectively to the list price. 

For special spade handles refer to the list at the end of the knife switch tables. 

For stops refer to the list at the end of the knife switch table. 
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Section 1-B Westinghouse Wiring Devices January, 1920 


KNIFE SWITCHES—Continued 


TYPE A REAR-CONNECTED SWITCHES WITH 
ROUND STUDS 


600 Volts D. C. or A. C. 





WITHOUT QUICK-BREAK BLADES NOT FUSED 


StyLeE No. 192749 



































MaximuM AMPERES SINGLE-THROW DOUBLE-THROW 
30° RATING | 20° RATING Pol Approx. Approx. 
oles ‘ js ; = 
A, C. A.C. Weight, Lbs. | styie No. | List | Weight HPS) styte No. | List 
TOs: IS 60 Dlg 25 60 Shi Price N Shi ASS 
Cycle | Cycle Cycle | Cycle Net | Ship. pe 1D 
~ 30 30 30 30 30 30 1 1% 2 280926 $1 84 2 2%} 280930 $2 70 
2 2% 3 280927 3 32 3% 4 280931 4 86 
3 4 414 | 280928 5 34 5% 6%| 280932 7 80 
4 5 6 280929 7 34 7 8 280933 10 74 
60 60 60 60 60 60 1 1% 2 192683 1 94 | 2 24%} 192687 2 80 
2 2% 3 192684 8 50|| 3% 4 192688 5 10 
3 4 41% | 192685 5 60] 5% 6%| 192689 8 15 
4 5 6 192686 a TOMead 8 192690 11 20 
100] 100 100 100 100 100 1 134 24% | 192699 3 04 2% 3144] 192703 410 
2 334 44, | 192700 5 50 5 6 192704 7 40 
3 6 7 192701 8 80]| 10 11 192705 Lb 
4 8 9 192702 12 10)| 12 13 192706 16 30 
200} 200 200 200 200 200 1 3 314% | 192715 460)|| 4% 54%| 192719 6 02 
2 6 7 192716 8 25]||..9 10 192720 10 70 
3 10 11 192717 13 30 16 19 192721 17 35 
4 15) 18 192718 18 40 || 22 25 192722 24 05 
400| 400 400 400 400 400 i 6 7 192747 9 90 8 9 192751 13 15 
2 16 19 192748 LH OMe 24 192752 23 50 
3 25 33 192749 28 65 || 37 48 192753 38 10 
4 31 40 192750 39 50]|| 48 62 192754 52 65 
600} 600 600 500 600 600 1 9 10 192763 14 10]| 12 13 192767 18 35 
2 23 26 192764 25-45 || 31 40 192768 32 90 
3 34 44 192765 40 95/|| 48 62 192769 53 10 
4 48 62 192766 56 50 | 63 82 192770 73 35 
800 800 800 800 800 800 1 11 12 230715 23 30 15 16 230719 42 30 
2 28 36 230716 49 95/| 38 49 230720 64 60 
3 39 51 230717 66 O05 || 55 ce 230721 86 25 
4 54 70 230718 89 15 74 96 230722 119 50 
1000} 1000 | 1000 | 1000 } 1000 | 1000 1 16 19 230723 39 80 ze 28 230727 58 00 
2 39 49 230724 72 20]| 69 90 230728 105 30 
3 54 70 230725 | 108 40]| 86 ty 230729 | 158 OO 
4 73 95 230726 | 144 40 || 107 139 230730 | 211 00 
1200} 1100 | 1100 } 1000 | 1000 | 1000 1 27 30 230731 49 00 25 33 230735 72 70 
2 52 67 230732 91 20]| 69 90 230736 123 55 
3 77 99 230733 | 125 50} 85 111 230737 158 55 
4 103 134 230734 | 183 50 194 135 230738 | 246 35 
1600} 1400 | 1200 | 1300 } 1200 | 1100 1 32 41 230739 64 90]|| 42 oo 230743 98 05 
2 59 77 230740 | 122 50); 75 98 230744 | 163 60 
3 86 112 230741 | 165 60]| 110 143 230745 | 212 10 
4 113 147 230742 | 239 70 || 145 189 230746 | 311 40 
2000} 1800 | 1600 | 1600 | 1400 | 1200 1 55 de 230747 87 75 73 95 230751 126 70 
2 104 135 230748 | 162 90 || 139 181 230752 | 215 30 
3 153 199 230749 | 237 55 || 208 270 230753 | 296 35 
4 1212 276 230750 | 304 801) 274 336 230754 | 436 90 





Style number and list price include switch with satin finish without base or stops; complete with sufficient nuts on each stud to 
clamp the switch and to make connections to carry the rated current: with terminals on one stud per pole on single throw switches 
and on 2 studs per pole on double throw switches, rated 800 amperes and below and without terminals on switches rated above 800 
amperes; with spade handles on all four pole switches and on all three pole switches above 600 amperes and straight handles on all 
other switches. 

If terminals are specified at time of entry of order, one stud per pole on single throw and two studs per pole on double throw 
1000 and 1200 ampere switches will be supplied with terminals at the regular list price. 

For additional price for switches with polished finish or reduction in price for switches with plain finish refer to the discount 
sheets, Catalog 1-B Part 1. 

For switches mounted on wood templates, slate bases or black marine marble bases, of standard sizes, add 10, 15 or 20 per cent 
respectively to the list price. 

For special spade handles refer to the list at the end of the knife switch tables. 

Ror stops refer to the list at the end of the knife switch table. 
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January, 1920 General Wiring Devices Section 1-B—Part I 


KNIFE SWITCHES—Continued 


TYPE A REAR-CONNECTED SWITCHES WITH ROUND STUDS 
600 Volts D.C. or A.C. 


WITH QUICK-BREAK BLADES NOT FUSED 












































StyLe No. 230771 StyLe No. 230756 
MaxIMUM AMPERES | SINGLE-THROW 
30° Rating 20° Rating Approx. Approx. 
A.C; Ie Poles || Weight, Lbs. | . ; List || Weight, Lbs.| Si lie Lice 
fs. Gsini25 ml RoUee le. Co ik 25ae| 60) | Pea (Pot StytiNex|! Price PRCT cur fo Sty Perit Brace 
Cycle Cycle Cycle Cycle | Net | Ship. Net |} Ship. 

30 30 30 30 30 30 ie ieee 980934 1$ 210] 2 2144| 280938 |$ 3 22 
DL 9 eo | bg 280935 3 82 314 4 280939 5 74 

3 || 4 | 414 | 280936 612] 5% 6144| 280940 9 24 

AP hes 6 280937 8 44]| 7 8 280941 12°72 

60 60 60 60 60 60 1 | 1362) 22 192691 2 20 {132 214| 192695 3 30 
Oil oil wa 192692 4 00]|| 3% 4 192696 6 00 

3 |} 4 | 4% | 192698 6 40]| 5% 6144| 192697 9 60 

Ape i 5 6 192694 8 80]|| 7 8 192698 13 20 

100] 100} 100} 100] 100} 100 1 134] 214 | 192707 3 58]| 2% 3 192711 4 96 
Demallees Aalh hecel LOaMOS 6 50]| 5 6 192712 9 00 

Bri e0G 7 192709 10 40 |} 10 11 192713 14 40 

A eg 9 192710 14 30 || 12 14 192714 19 80 

)) 

200! 200] 200] 200] 200] 200 ce ali ee? 314 | 192723 5 30]| 4% 5 192727 7 40 
De NG 7 192724 9 60|| 9 10 192728 13 40 

Ste O 11 192725 15 35 || 16 19 192729 21 45 

4 | 15 18 192726 21 10] 22 25 192730 29 50 

400} 400} 400} 400] 400}; 400 Lil 6 7 192755 11 OO ES 9 192759 15 40 
2 16 19 192756 20 00 || 21 24 192760 28 00 

3 25 33 192757 32 00 || 38 49 192761 44 80 

4 32 42 192758 | 44 00] 50 65 192762 61 60 

600} 600] 600 { 600] 600] 600 1 9 10 192771 15 40 || 12 13 192775 20 90 
La 93 26 192772 28 00 || 32 42 192776 38 00 

3 35 46 192773 44 80 || 50 65 192777 60 80 

4 50 65 192774 | 61 60|] 65 85 192778 83 60 

800} 800 800 800 800 800 1 11 12, 230755 24 76 || 15 18 230759 45 25 
2 29 38 230756 52 85 || 39 50 230760 O 45 

3 40 52 230757 70 45 || 57 74 230761 95 00 

4 56 73 230758 95 00 || 77 100 230762 | 131 20 

1000} 1000 | 1000 } 1000 | 1900 | 1000 1 17 20 230763 41 40]| 27 30 230767 61 20 
2 At 53 230764 75 40|| 73 95 230768 | 117 70 

SS 7 74 230765 | 113 20]| 92 120 230769 | 167 60 

AM eaE 100 230766 | 150 80)/115 150 230770 | 223 80 





Style number and list price include switch with satin finish without base or stops; complete with sufficient nuts on each stud 
to clamp the switch and to make connections to carry the rated current; with terminals on one stud per pole on single throw switches 
and on 2 studs per pole on double throw switches, rated 800 amperes and below and without terminals on switches rated above 800 
amperes; with spade handles on all four pole switches and on all three pole switches above 600 amperes and straight handles on all 
other switches. 

If terminals are specified at time of entry of order, one stud per pole on single throw and two studs per pole on double throw 
1000 amperes switches will be supplied with terminals at the regular list price. 

For additional price for switches with polished finish or reduction in price for switches with plain finish refer to the discount 
sheets, Catalog 1-B, Part 1. 

For switches mounted on wood templates, slate bases or black marine marble bases, of standard sizes, add 10, 15 or 20 per 
cent respectively to the list price. 

For special spade handles refer to the list at the end of the knife switch tables. 

For stops refer to the list at the end of the knife switch table. 
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Section 1-B 


TYPE A REAR-CONNECTED SWITCHES WITH ROUND STUDS 


Max. 
Amps.ft Poles 
30 1 
2 
3 
4 
60 1 
2 
3 
4 
100 1 
2 
3 
4 
200 1 
2 
3 
4 
400 1 
2 
3 
4 
600 1 
2 
3 
4 
30 1 
2 
3 
4 
60 1 
2 
3 
4 
100 1 
2 
3 
4 
200 1 
2 
3 
4 
400 1 
2 
3 
4 
600 1 
2 
3 
4 
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Westinghouse Wiring Devices 


KNIFE SWITCHES—Continued 


600 Volts D. C. or A.C. 


FUSED 


SINGLE-THROW 


APPROXIMATE 
WEIGHT Lbs. 


Shipping 
WITHOUT QUICK-BREAK BLADES 


WQWNHe 
eH NH 
DN LAK 


nk Ad 


STYLE Nos. 


Fused 


192779 
192780 
192781 
192782 


192791 
192792 
192793 
192794 


192815 
192816 
192817 
192818 


192839 
192840 
192841 
192842 


192863 
192864 
192865 
192866 


192887 
192888 
192889 
192890 


195893 
195894 
195895 
195896 


192803 
192804 
192805 
192806 


192827 
192828 
192829 
192830 


192851 


192854 
192875 


192878 


192899 
192900 
192901 
192902 


at Bottom 


List 
Price 


$ 2 
4 


~ 


el 
TOeHA ORI O-IPD OD 


bo 


“ 
w 
D OWOP HOOD O-~JIpN 


He 


Ne 
sIow 


66 
82 
715 
65 


WITH QUICK-BREAK BLADES 


DOUBLE-THROW 
APPROXIMATE STYLE Nos. 
WEIGHT Lbs. Fused at 

Net Shipping Both Ends 
1% 2 192787 
3 3% 192788 
5% 6% 192789 
6 7 192790 
2 2% 192799 
4 4 192800 
7 8 192801 
8 9 192802 
4 44 192823 
7 8 192824 
14 17 192825 
15 18 192826 
6% 7% 192847 
13 14 192848 
22 25 192849 
30 39 192850 
13 14 192871 
25 33 192872 
50 65 192873 
65 85 192874 
20 23 192895 
40 52 192896 
80 104 192897 
110 143 192898 
1% 2 195901 
3 3% 19590 
5% 6% 195903 
6 7 195904 
2 233 192811 
4 4) 192812 
7 8 192813 
8 9 192814 
4 44 192835 
7 8 192836 
14 15 192837 
15 18 192838 
6% 7% 192859 
13 14 192860 
22 25 192861 
30 39 192862 
13 14 192883 
25 33 192884 
50 65 192885 
65 85 192886 
20 23 192907 
40 52 192908 
80 104 192909 
110 133 192910 


£Good for either 20° or 30° temperature rise; D. C. or 25-cycle, or 60-cycle A. C. 


Style number and list price include switch with satin finish 
stud to clamp the switch and to make connections to ca: 
and on two studs per pole on double throw switches; wit 
all other switches. 


For additional price for switches with 
sheets, Catalog 1-B Part 1. 


For switches mounted on wood tem 
respectively to the list price. 


For special spade handles refer to the list at the end of knife switch tables. 


For stops refer to the list at the end of the knife switch tables. 


Switches fused at the top will be supplied on special request. 


January, 1920 


List 
Price 
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, without base, stops or fuses; complete with sufficient nuts on each 
try the rated current; with terminals on one stud per pole on single throw 
h spade handles on all four pole switches, amperes and straight handles on 


polished finish or reduction in price for switches with plain finish, refer to the discount 


plates, slate bases, or black marine marble bases of standard sizes, add 10, 15 or 20 per cent 
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January, 1920 General Wiring Devices Section 1-B—Part I 


KNIFE SWITCHES—Continued 
TYPE A REAR-CONNECTED—NOT FUSED 


-' 


eee 


800 to 2000 Amp. ?} 










9 Dra ot Hale 






DR ececiietdtensiienntiaattteieniny 
rtor-+r 
A 


4 
y 
Single+Pole 2'Pole JPole 4'Pole 





Single Theow 


30.t0 400 Amp. c 
Double Throw 





JO to 2000 Amp JO to 600 Amp JO ta 2000 Amp. 





DIMENSIONS IN INCHES 











A B H 
Volts | Amps, 
Oh Daa it Ve bey, Nata feaeetior at ok ha Dade Ke |o 4 Lapin pol be Ws 
Single] 2 | 3 | 4 [Single| D'ble, Single] 2 | 3 | 4 
Pole | Pole} Pole} Pole|Throw|Throw Pole | Pole} Pole]Pole 
250V. 8/1 IZ EEA O17 9] 49! 49} so] 429 34 i 
D.C.&A.C 30 4 6 9 11 6 8 74 74 78 2% 2 4x5 4x5 Axe Si6 133 1 2% 242-24) .. i) 
60) 4 7| 10] 13} 71] 10) 384] 3%) 54/3 |256| SH) 5H) 533) 6341176 1/134%]3 *-18| 32| .25 
: 100} 5 | 8] 11] 14] 8] 11 | 34) 3] 341336]3 | 634] 614] O%4] 734] 2x6] 134]3 7-16 | 13a] .38 
5 200] 6 Oy) a7 | 29M) 13% | ts | 94|334|346| 73] 735) 735) 82313 11% 1324] 14-13) 1y6] -55 
Go| 400] 6 | 10] 14] 19] 10] 15 |1 | 36 | 1° | 44g | 437 | 974) 9%] 974]10,%| 4%] 224] 334] 54-11] 244 | 9185 
., , 600] 7 | 11 | 16 | 20] 12] 16 | 134] ve | 136 | 414 | 4% 11034]1034]1045]11 54! 456 | 234 | 4 §4-16 | 344 |1.28 
Asin * 800) .04.22)...... wet me LE: vee | 4% | 514 [12 23]12 42113 28113 48] 4871276 1514] 1° -14 | 25% [1.385 
gs | 1000].....]... : mali se 1 5 [6 11334]1334]14%4|1474| 53¢| 3141514] 1 -14 
Se |,1200 Pal 5% |6 |1334]1334|1474|1474| 534] 314] 534 | 114-14 
wy 
g aie Np 514 | 634 |153$]1548]17 117%] 614 | 384] 614] 114-14 
*1e00 } 554 | 634 |15 $8115 38117 117 vs] 636 | 376 | 634 | 134-12 
500 Vi 30] 4 | 7| 10) 13] 7| 10] 34] % | 54/3 [256] 54} 54s] 548] 623/176 |1%]3 | w-18 
30] 5 | 9114119] 9113 | 34] & | 34] 434] 414] 623] 623] 623] 722117% | 145] 3 5-18] 22] .259 
é 601 5 | 9] 14] 19] 9] 13| 84| & | 34/482 432] 623] 622] 622] 723/172 15/3 | 3-18] 22] (250 
Oo 
G | 100) 5 | 10) 16 | 21] 10) 15] $4) vo] 34) 535/5) | 845) 815] 814) ors] 276 | 13913 %-16 1%] .384 
200} 6 | 12] 18] 24] 12] 17|1° | % 6 |5%4| 938] 938] 923810813 [1761334] %-13]14%] .558 
& | 400] 6 | 12] 18] 24] 12/18 ]1 | 311 [6 |o |115¢)1154/1154/12%] 44 | 214/354] 54-11] 234 | (9185 
GO | 600] 7 | 13 | 20 | 26 | 13 | 20 |1%| ve 134 ]6%%| 6% 12" [12° 12" 1244) 496 | 234 | 4 34-16 | 31% |1.28 
Fo] B00 fe fee Pepe di ce e[ceea[ eee efe see «| 696 | 734 [14 48]14 28] 15 18115 38] 454 | 274 | 534] 1-14] 2% 11.385 
@ | 1000]... | ee sf eel erfecenfecees[eeses{eeeee]e eee 163818 [1594/15 9411674|1674| 536 | 334] 534] 1 14 
S #1100 \65418 11534|1534]167¢|1674| 53¢ | 334| 534] 114-14 
S |et200 |7  |834|1738]1748|19 25/19 3] 614 | 324 | 614] 134-14 
6 
Bicoo 73% | 834 |1748/1728|194]19 3] 634 | 37% | 614 | 134-12 





Catalogue Style Number does not include base. 
*For 60 cycle alternating current only. 
}Diameter in inches and number of threads to the inch. 
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Section 1-B Westinghouse Wiring Devices January, 1920 
KNIFE SWITCHES—Continued 


TYPE A REAR-CONNECTED—FUSED 





SigleTrrow Fused ot Battom OoubleThrow Fused at Both Endy 




















SinglePole 
aN. a Chae Ee? aan DIMENSIONS IN INCHES ———___________ 
ee a Sree 
Single “2 3 4 Single Double 1,2&3 4 
Amp. Pole Pole ‘' Pole Pole Throw Throw G D E F G Pole Pole I 
250 Volts D. C. or A. C. 

30 7 1 3 5 3% 1 2 

60 So BEd 11g ue a 80 mga aH 
100 2 8 12 15 14 24 34 73 1 3% 3 6% cf 3a5 
200 6 10 14 17 17 28 1 86 1 3% 03 733 git 4% 
400 Gepedl 150. 49." V20 ameas 1} 1% 44% 4 4 103% 54 
600 7 11 16 20° (ad 38 1 x 114 BIg eae 1024 113% 63% 

500 Volts A. C. 
37 = 3, i aan. 

60 svat 5.) (8 sil Gaa da Gea g ie ita, 20k DN aR cade sh 
100 5 8 12 15 16 28 34 73 1 3% 3 6% 7 Bate 
200 6. jolOeehd4i1 ou ieo tae tas Sree, 33% 3% 73 84t re 
400 fo 15 iw Osi eh ap i) & 1X6 44 4iz 94 10% Sik 
600 t 1 16 20 26 44 14% 1 14 44 4% 10 11% 6% 

600 Volts D. C. or A. C. 
> 34 5 3/ 3/ Oye See ne 

oo ghia: feito! aa )a ap. lass abe Ose 1) PEL Maem | AMs ieee ay 7h ie atl 
100 +5 11 16 22 18 32 $7 3% « 514 5 814 9 a2 
200 *6 12 18 24 22 37 1 34 1 6. 5% 933 1015 45 
400 *6 12 18 24 25 43 1 ; 1% 6 6 7 11% 12 5 
600 t7 13 20 26 27 47 114 te 114 6% 6% 12 1244 63% 

poe F Meroal) sint nea ta i DIMENSIONS IN INCHES —. 
Hinge = Break fame ee T—— 
Jaw Jaw 1,2&3 4 1,2&3 4 
Amp. Fused Fused K L$ M N O P QO§ Pole Pole Pole Pole U Vv 


250 Volts D. 


Q 


- or A. C. 


Ie 
a 


300) 135 1 234 242-24 1144 i a3) ) 22300) 249-98 25% 2% 423 48 i eee 
60 135 13% 3 3-18 23% eet Bt. yo-18 3 3K 535 55 pr .259 
100 De 114 3 34-16 4% 14% 18 3 34-16 3H 3% 6# 7H 13 384 
200 3% 17% 3% ¥-13 Se Is 2 1 324 4-13 4i5 43 835 8ig 135 .558 
400 4 2% 334 54-11 6450 2a00 13 334 %-11 7¥6 7i¢ 1038 113% 24 -9185 
600 4% 234 4 34-16 Siznw aie ese, 4 34-16 725 Sy) 11% 9 42% 334% ~-1.28 
—$—$—$—$———— Eee 

500 Volts A. C. 

eee 
30! ak 13% 3 3-18 4% #061 «6242. 242-24 3 3% 535 525 5. See 
60 138 13% 3 5-18 4% Aas! 34s $—18 3 3% 53% 54 # .259 
100 2x5 1% 3 34-16 634. KUIZEE Wa 3 34-16 3H 3% 644 st 13 384 
200 3% 1% 34% 4-13 84 18° (2% 3% 4-13 45 44 8i5 8it 1 558 
400 44 2% 33% 56-11 9% 2% 3 334 54-11 Tox 7H 810% 611% ait 9185 
600 4% 234 4 %-16 11% 282 3 4 34-16 748 8% 11% 123 3igende2s 

—————— eee Eee 

600 Volts D. C. orfA. C. 

—_—— EEE 
30 128 13% 3 $-18 4% 43013, 232 (242-24 233 2% 7ds5 1s 42 .259 
60 138 1% 3 7-18 4% % 133 3x zs-18 2té 2% 776 Tis + 5259 
100 23% 1% 3 34-16 6% 1% 18 3 34-16 3% 3% 823 oe 12 384 

200 3% 1% 34% 44-13 84018 24°34 144-13 4 4% 10% 1033 Lv .558 

400 4\4 2% 334 5-11 9%+ 24% 3 334 54-11 6% 7 12% 12% 24H 9185 

600 4% 234 4 3-16 11% 23%: 3 4 34-16 1% 7% 12% 13% 3% 1.28 


tFor single-pole double-throw switches, A=7 inches. 
*For single-pole double-throw switches, A=9 inches. 
{For single-pole double-throw switches, A=11 inches. 

§ Diameter in inches and number of threads to the inch. 
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January, 1920 General Wiring Devices Section 1-B—Part I 
KNIFE SWITCHES—Continued 


TYPE A REAR-CONNECTED—FUSED 


Single Threw Switches With Hinge Jaws fosed 












4 Hinge Jw 
$0 Break AW 


(1 fuse Low 











Jingle Pole 
E G M Mt! P R 
Volts} Amp. {A|B}C{D F ED ake ale N : 
: real Break} "| Broak| Break S.P. &|3 P. &|S.P. &|3 P. & Saeed seals |e 
Jaw | Pased JaW |Posed 2P.)/4P.|2P.| 4P. Fused{| Fused 




















BS] soox [724534] 684]54] Ors | 624 |r4] 2 | 26 |3:hs]524/376]1 | 1938 | 1395 | 1344 | 1.456 |1,385) Ay 

oe ee it 814|514| O%e | 634 |25| 234 | 246 [315]334/444]1 | 1354 | 147 | 1436 | 1534 | 174 | 4% 

ge 1100 A.c*|/4|© | 814/524 Tis | 735 |28| 224 | 234 |3z%5|334/456[114] 1334 | 1476 | 143¢ | 1544 | 134 °| 4% 

N 

Ap em erent, | cet lear imp late Dhende la ml. | oa day ee, oe 

Bo} 800% |814]514| 934/514] 6rs | 614 |74] 2% | 226 [35/324] 374]1 | 1213 | 1345 | 1344 | 1456 |1.385) 47 5 
=~] 1000* joiglo |1114|514} 6% | 634 |38| 214 | 24 [3x5 |38q/4}o]1_ | 1384 | 14% | 14% | 1514 | 14 | 4° 

| 1100* [org]o |1146]534| Tye | 7H [18] 244 | 236 |3x'5|384]490] 124) 1394 | 1476 | 1496 | 1574 | 194 | 47 

w $ ss 


*NOTE—Terminals are not included in style number and price of the 1000and 1200-1100-ampere switches. On the 800 
ampere switches, terminals are included on the break jaws only. 
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Section 1-B Westinghouse Wiring Devices January, 1929 


KNIFE SWITCHES—Continued 


TYPE A REAR-CONNECTED KNIFE SWITCHES 
WITH HORIZONTALLY LAMINATED STUDS 


Without Quick-Break Blades Not Fused 
MAXIMUM AMPERES SINGLE THROW DOUBLE THROW 
30° RATING 20° RATING APppROX. APPROX. 
A.C. A.C: Poles | Wr., Ls. a noe Wr., La. Sale ie 
DEG. 25 60 DG. 25 60 : o> m1Ce ‘ O- aos 
Cycle | Cycle Cycle | Cycle Net Ship. Net | Ship. 











» 250 Volts D. C. or 500 Volts A. C. 





1600 | 1400 | 1200 | 1300 | 1200 | 1100 1 38 59% |260410/$ 38 50 54 841% |260490 |$ 57 20 
2 76 1116 {260411} 70 00 114 174 260491 |} 104 00 
3 114 |171 |260412/ 105 OO 168 252 260492 | 156 00 
4 156 |257 |260413) 146 OO| 222 366 260493 |} 208 OO 
2000 | 1860 | 1600 | 1600 | 1400 | 1200 1 42 6544|260218} 52 80 59 92 260298} 79 20 
2 84 }129 |260219} 96 00} 118 181 260299 | 144 00 
3 124 |186 |260220) 144 00 178 268 260300 | 216 OO 
4 165 | 282 |260221) 192 00| 236 390 260301 | 288 OO 
3000 | 2600 | 2200 | 2400 | 2000 | 1800 1 52 81 |259622| 128 00 82 128 259682 | 188 00 
3 146 |219 |259624) 350 OO| 245 369 259684 | 521 OO 
4000 | 3400 | 2800 | 3200 | 2700 | 2200 1 102 |159 |259954/ 188 00 139 217 259994 | 264 00 
6000 | 4200 | 3800 | 4500 | 3200 | 2800 1 159 | 248 |260110) 250 OO| 235 367 260130 | 368 00 





600 Volts D. C. or A. C. 





1600 | 1400 | 1200 | 1300 | 1200 | 1100 1 40 6214 |260394/$ 64 90 56 871% |260458 |$ 98 O05 
2 80 | 123 |260395) 122 50; 118 181 260459 | 163 60 
3 121 |182 |260396] 165 60/ 173 260 260460 | 212 10 
4 165 |272 |260397] 239 70] 228 376 260461 | 311 40 
2000 | 1800 | 1600 | 1600 | 1400 | 1200 1 43 67 |260202| 87 75 61 95 260266 | 126 70 
2 86 |132 |260203] 162 90] 122 187 260267 | 215 30 
3 129 |194 |260204] 237 55 183 275 260268 | 296 35 
4 172 | 284 |260205/ 304 80; 243 400 260269 | 436 90 
3000 | 2500 | 2200 | 2400 | 2000 | 1800 1 54 84 |259610] 218 00 84 131 259658 | 282 00 
3 162 | 252 |259612) 595 OO} 251 376 259660 | 781 00 
4000 | 3400 | 2800 | 3200 | 2700 | 2200 1 105 | 164 |259946] 320 OO| 142 222 259978 | 396 00 
6000 | 4200 | 3800 | 4500 | 3200 | 2800 1 165 | 257 |260106] 425 O00} 238 372 260122 | 552 00 





Style number and list price include switch with satin finish, without base, stops or terminals; complete with spade handles on 
all 3 and 4 pole switches and straight handles on all single and double pole switches; and with standard mounting screws for mount - 


ing the switches on bases 2 inches thick. 


For additional price for switches with polished finish or reduction in price for switches with plain finish refer to the discount 


sheets, Catalog 1-B Part 1. 


For switches mounted on wood templates, slate bases or black marine bases of standard sizes, add 10, 15 or 20 per cent 


respectively to the list price. 
For special spade handles refer to the list at the end of the knife switch tables. 
For stops refer to the list at the end of the knife switch tables. 
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KNIFE SWITCHES—Continued 


TYPE A REAR-CONNECTED WITH LAMINATED STUDS 


1 4000Amp. 








i 
: ‘hi 





Y 
tim 
Single Pole’ —_—_ Single Fale 


6000 Amp 2 Pole 3 Pole 4 Pole 
Double ThrowHandes Same as for Single Throw / 


1600 & 2000 Amp 


fre 
i | 1600 
4000 Amp. Amp 
A000 yam #68} 








DIMENSIONS—INCHES 














SU] 4600 | 1200 | 5% | 634 | 1538 | 624 | 334 | 524] 114] 14 | ae | | ts | 2 | 176 16385 Ris! P. 
Ga} 2000 | 1600 | 554| 634] 1518 | 6% | 378 | 574 | 14 184 | vs | 42 | 38 12)1%4 | 1635 a es By 
: 3000 | 2200 | 6% | 634 | 1548 | 614 | 334 | 644 | 214 | 214 | we | %4 4| 154]... aad at Gone 
>>| 4000 | 2800 | ... | 634| 1538 | 634 | 3% | 644] 234) 3 | as | 24 SY 1 S4uieee Bel TS 48ty 2) 3 
eg} 6000 | 4000 | ... | 774 | 16r6 654| 4'6|7 | 334|4 | vs | % 7| 1% RO DD a, 4 | 414| 84 
NY 
— 
OU , 4 ¢ , 5 

1600 | 1200 | 7 | 984 | 1748 | 614 | 334 | 534 | 134 | 134 | ve | 33) 38 | 2) 1%] 18i5 |---|. | -- sa atenthek sae 
Q<]} 2000 | 1600 | 734 88 | 1718 | 034 | 3% | 514 | 114 | 134 | se || [2] 1% | 18k] 2) | oe. Ba Sie SW eae 
..-| 3000 | 2400 | 73% 834 1738 | 644 | 334 | 646 | 214 | 214] we | 34] «- | 4] 128] -- Pam I See es Seel Pees Nera tere 
| 4000 | 2800 | .. | 834 | 1748 | 68 | 324 | 614 | 234| 3 | te 134] -- |S] 16) ----- | % | 1%]... Be nie <a 
Sg} 6000 | 4000 | ... 334 | 1748 | 656 | 43417 | 38414 Joe] 54] -- 17) 1%8]----. 2 | 2 |--- | 4 | 4% | 8% 
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KNIFE SWITCHES—Continued 


SPADE HANDLES FOR TYPES A AND C FRONT AND REAR-CONNECTED 
KNIFE SWITCHES 





STYLE No. 2729974 STYLE No. 272993 


STYLE No. 272987 


Style number and list price include mounting screws. List prices are in addition to the regular list prices of complete switch- 
i es, except on switches regularly equipped with spade handles. 


Type of 
Switch Amperes Poles Style No. List Price 
250 Volts D. C. or 500 Volts A. C. and 600 Volts D. C. or A. C. 
i A and C 30 and 60 2or4 272987 $0 48 
1 A and C 30 and 60 3 272989 48 
AandC 100 and 200 2or4 272988 15 
A and C 100 and 200 3 272990 75 
yA A 400 to 600 2 or 4 272991 1 20 
f ; A 400 to 600 3 272992 1 20 
250 and 600 Volts D. C.* 
A 800 to 2000 2or4 272993 2 25 
A 800 to 2000 3 272994 2 25 
A 2400 to 4000 2or4 272995 3 00 
A 2400 to 3000 3 272996 3 00 


*For A. C. capacities see list of A. C. capacities corresponding to each D. C. capacity given above, for each Style No. of com- 


p!ete switch. 
STOPS FOR TYPE A KNIFE SWITCHES 


inte sa aie aA nn 


| ; : : 
other live parts are brought close together as would and 60-ampere switches which have been built, due 
14 be caused by throwing the switch all the way back, to the difference in construction from the higher 
i 


| Front or rear-connected 250 or 600 volts. This of the switch when it is desired to have both throws 
fq attachment will stop the switch when open at an ‘‘dead.” 
angle of 90 degrees, and will prevent the blade from The stops listed below can be added to the stand- 
swinging all the way back. ard switches by removing the hinge screw and nut 
and placing the stop next tothe jaw blade under 
4 Stops are often required on switchboard and other the cup washer and replacing the hinge screw and 
i work where the space is limited and switches or nut. Stops cannot be furnished for addition to 30 
1 


allowing it to come in contact with live parts of capacity switches; namely, that a rivet is used in- 
other apparatus underneath the switch. On double- stead of ascrew. Stops for 30 and 60-ampere switch- 
throw switches, the stop is many times required to es can be supplied on order with the switch; price 


Prices on stops will be supplied on request 


Order by Style Number 


prevent the blade from engaging the lower contacts on request. ° 
ad 90 DEGREE STOPS 
Mit Single Throw Single Throw 
; 5 Without or With Double Throw Double Throw Without or With Double Throw Double Throw 
Quick Without Quick With Quick Quick Without Quick With Quick 
Break Break Break Break Break Break 
| Amp. Style No. Style No. Style No. Amp. } Style No. Style No. Style No. 
a 100 286886 286899 286911 1200 286892 286905 286917 
a 200 286887 286900 286912 1600 286893 286906 286918 
400 286889 286902 286914 2000 286993 286906 286918 ( 
600 286890 286903 286915 3900 286985 286908 286920 ‘ 
| 800 286891 286904 286916 4000 286895 286908 286920 
| 1000 286892 286905 286917 6000 286896 286909 286921 
; 
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TYPES A AND C MOTOR STARTING SWITCHES 





Tyre C Two-PoLe Motor STARTING SWITCH 


APPLICATION 


The starting current of induction motors is several | 
times the normal running current and, when the 
controlling switch is fused to carry the running load 
only, the fuses are apt to blow on starting. The 


fuses must be of a capacity to prevent overloads un- 
der running conditions. These switches are designed 
to meet this difficulty and are used without auto- 
starters tocontrol motors up to 5-horse-power rating. 


CONSTRUCTION 


These switches are arranged for National Electric 
Code Fuses on one end only and have springs on the 
other end to open the switch automatically if left 
closed at this end. The corresponding terminals at 
both ends of the switch are connected so that the 
wiring need be connected to one set of these termi- 
nals only, thus decreasing the number of connec- 
tions necessary. See accompanying diagram. 


In starting an induction motor by this switch, the 
switch is thrown to the end that is not fused and 
held there until the motor is up to running speed; 
then it is quickly thrown to the fused position, thus 
protecting the circuit under running conditions. 


To Motor - . 






Buses in Fuse 
Front of 
Switch 
To 
line 


Starting 
Side 


(Springs will not allow Switch to remain 
in this position) 


DIAGRAM OF CONNECTIONS FOR 
THREE-POLE SWITCH 


PRICES 


Switches Fused at One End Only, With Spring Throw-Out at Other End 


Style number and price include switch without fuses 


Two Pole 
Wt. Lb. Wt. Lb. 
Amp. Volts Boxed Style No. List Price Boxed 


Three Pole —————-Four Pole 
Wt. Lb. 
Style No. List Price Boxed Style No. List Price 


Type A Switches 


30 250 8 228490 $415 12 228492 $ 5 50 16 228404 $ 7 30 
60 250 121% 228491 5 50 18 228493 7 30 25 228495 9 75 
30 500 19 228496 5 25 28 228498 7 00 38 _ 228500 9 30 
60 509 25 228497 6 50 Si 228499 8 60 50 228501 11 50 
30 600 Ree eae Seo s Gh Gi PP ss 35 182945 9 00 Ree lL ctkhtlase Aah  detiaasuls 
Type C Switches 

30 250 8 228502 3 75 12 228504 5 0O 15% 228506 6 70 
60 250 12 228503 4 75 17 228505 6 30 2214 228507 8 40 
100 250 15% 254648 9 90 24 254649 13 20 Tae RE e Wy na 
30 500 13 228508 4 50 18 228510 6 00 27 2285 

60 500 13% 228509 5 60 18% 228511 7 50 27% 228513 10 00 
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‘January, 1920 


Fuses for Use With Direct-Current Motors, Based on 25% Overload 


H..P. 
Rating 


For other horse-power and voltage ratings, use size of fuses in proportion, i. e., for higher voltages use smaller ampere rating 
on fuses, etc. 


General Wiring Devices 


Section 1-B—Part I 


APPLICATION DATA FOR FUSES AND 
KNIFE SWITCHES 


115 Volts, Motor Voltage 


230 Volts, Motor Voltage 





550 Volts Motor Voltage 


117 



















Style No. 


37178 


a 


Amp. | 





Style No. 


184112 
184114 


184116 


















| Amp. | | Style No. | Amp. 
5 37187 3 
8 37187 3 
10 37189 5 
12 37190 6 
15 37190 6 
20 37190 6 
25 37192 10 
35 37194 15 
35 37194 15 
45 37195 20 
45 37195 20 
55 37196 25 
60 37196 25 
70 37197 30 
90 37198 35 
110 37200 45 
125 184125 55 
150 184126 65 
175 37203 75 
225 184130 95 
184131 110 

37207 150 

37209 200 


Fuses and Knife Switches for Use With Wound Rotor Induction Motors 





ier. 
Rating 
















Style No. 


228462 


SwItcH 





Style No. 


228370 


228371 


228372 
228372 
228378 
228373 
228373 


228368 
228368 


SwiTcH 


228462 
228462 


Amp. 


FusE 


Style No. 





Amp. 













Two-Phase Alternating Current 
220 Volts, Motor Voltage 


30 37163 
30 37164 
60 37166 
60 37168 
60 37170 
100 184112 
100 184114 
200 184116 
200 184117 
200 37175 








SwitcH | FusE 
Style No. | Amp. | Style No. Amp. 
440 Volts, Motor Voltage 
228410 | 30 | 7191 8 
228410 | 30 7194 15 
228410 30 37195 20 
228410 30 37196 25 
228410 30 37197 30 
228411 60 37198 35 
228411 60 37200 45 
228411 60 184125 55 
228411 60 37202 60 
228412 100 184127 70 


Three-Phase Alternating Current 
220 Volts, Motor Voltage 


www Mwuwcdc 
1JJ4J] P~1-~1-1—1 








30 37191 
30 37193 
30 37194 
30 37195 
30 37197 


















440 Volts, Motor Voltage 


228406 30 


228406 30 
228406 30 
228406 30 
228407 60 
228407 60 
228407 60 
228407 60 
228408 100 
228408 


SwitTcH 























Style No. 


| Amp. 









228463 | 60 
228463 

228463 
228463 
228464 


184126 









Fe A = acne nn 


aie ppm ttentilionks stained 


) 
| 
| 


BN Bi 
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Westinghouse Wiring Devices 


January, 1920 


APPLICATION DATA FOR FUSES AND KNIFE SWITCHES—Continued 


Fuses and Knife Switches for Use With Squirrel Cage Induction Motors 





SWITCH 


FUSE 


SwIitcH 


Fuse 


Style No. Amp. Style No. | Amp. Style No. Amp. 


Two-Phase Alternating Current 
110 Volts, Motor Voltage 220 Volts, Motor Voltage 





Own 








228370 
228370 
228371 
228371 
228372 


440 Volts, Motor 


228410 
228410 
228410 
228410 
228410 


| 
| 
| 





30 37160 
30 37163 
60 37166 
60 37168 
100 184113 
Voltage 
30 37187 
30 37189 
30 37192 
30 37194 
30 37195 





Three-Phase Alternating Current 
Voltage 








228370 
228370 
228370 
228370 
228371 





37158 
37160 
37162 
37164 
37167 


220 Volts, Motor Voltage 





228366 30 37161 12 228366 
228366 30 37163 20 22.8366 
22836 7 60 37166 35 228366 
228367 60 37169 50 228366 
228368 100 184114 90 228367 
440 Volts, Motor Voltage 
228406 30 37187 3 228462 
228406 30. | 37189 5 228462 
228406 30 14 37192 10 228462 
228406 30a 37194 15 228462 
228406 30 37196 25 228462 





10 
20 
30 
45 


noe 
CON ORY 























Fuses and Knife Switches for Use With Type AR Induction Motors 
Single-Phase Alternating Current 





SWITCH | FusE 
HAP |b yo | | Es 


SwitTcH FUSE 





Rating | ae - 
| yle No. Amp. 


Style No. | Amp. Style No. | Amp. Style No. Amp. 





WITHOUT RHEOSTAT 
110 Volts, Motor Voltage 220 Volts, Motor Voltage 


2 228364 100 184113 80 228363 60 37167 40 
3 228365 200 184117 120 228363 60 | 37170 60 


5 228365 200 | 37177 200 228364 100 37173 100 
7% 227985 400 184119 | 325 228365 200 -37176 175 
10 228365 200 aS dal cliel| 200 


227985 400 37182 | 400 
























Vy 228362 37163 228362 10 
34 228362 30 37165 30 228362 30 37162 15 
228363 37167 228362 20 





40 228362 30 37163 20 





2 228363 | 60 | 37167 

3 228363 | 60 | 37170 60 228362 30 37165 30 
5 228364 Le we a 37173 100 228363 60 184110 55 
7% 228365 1... 200 37176 175 228364 100 184113 80 
10 228365 200 37170 200 228364 100 37173 100 





















a) 228362 228362 371 6 
3% 228362 30 228362 30 37159 8 
1 228362 30 228362 371 0 
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Section 1-B—Part I 


TWO-WIRE CHARGING RECEPTACLES AND PLUGS 


These receptacles and plugs are used in automo- 
bile garages, roundhouses, factories, and wherever 
it is desirable to have a detachable connection, as on 
a battery-charging circuit. Two styles are listed; 
one especially adaptable to heavy automobile 


service, such as auto-trucks; the other for round- 
house and factory service. For additiona] single 
circuit fittings see Section 6-B under ‘Bus Line 
Receptacles and Jumpers.” 


AUTO-TRUCK TYPE 
100 Amperes—250 Volts 





StyLe No. 136468—CHARGING RECEPTACLE 


This receptacle and plug are made for heavy 
service. Although particularly adapted for use with 
electric auto-trucks, their durable construction 
makes them desirable for use in all battery charging 
service on vehicles or otherwise. ‘The insulation 
of both receptacle and plug is such that it is practi- 
cally impossible to short-circuit either. Both are 
simply and strongly made and will stand hard 
service. 

The receptacle consists of a cast-iron shell sur- 
rounding a moulded insulating material in which 
two phosphor-bronze tube-shaped contacts are 
imbedded concentrically. A hinged lid which is 
held closed by a spring when the plug is not in place 





Styte Nos. 91193 anp 108380—CHARGING PLUG 


makes the receptacle dust-proof. Cables are 
readily attached at the rear by soldering into the 
removable part of the screw connectors furnished. 

The body of the plug is of moulded insulating 
material and the handle is of wood; the two contact 
parts are of the best hard-drawn copper; the other 
metallic parts afe of brass. The center contact is a 
pin with two saw cuts at right angles. This pin is 
held firmly in place by the insulating body in which 
it is mounted. The outer contact is tubular in 
shape and is supported on the same insulating body 
as the center contact. A sleeve of spun brass covers 
this insulating material and clamps it to the body 
of the plug. 


PRICES 


Style number and list price include the receptacle or plug as described. 


Approx. WT., LB. 


Style No Description Net Shipping List Price 

136468 Type 507 charging receptacle, without cable................2++eeeeeees 4 8 $5 
119 Type 508-A charging plug, with two 11-foot GA ples Mae Rasa ie Coss hste a 4, 14 10 35 

108380 Type 508-A charging plug with two TeLOORMCaDICS Meera wise ccomie ces o ciel 3 6 5 85 


OUTLINE DIMENSIONS 





Order by Style Number 


2116-1A 
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Westinghouse Wiring Devices 


CHARGING RECEPTACLES AND PLUGS—Continued 


ROUNDHOUSE AND FACTORY TYPE 
25 Amperes—250 Volts 


This receptacle and plug are especially adapted 
for hard service and rough usuage. It is used 
in engine houses and in other places where 
particularly strong and durable apparatus is desired. 

In construction the receptacle consists of a cast- 
iron shell containing two copper contacts mounted 
in a fireproof insulating block. The terminals of 
these contacts are thoroughly insulated from each 
other by an insulating compound which is poured 
into the shell when liquid, and fills, when cold, every 





STYLE No. 112537 Cuarcinc PLuc 


STYLE No, 112538 Cuarcinc RECEPTACLE 


part of the interior. Short-circuiting between 
terminals of the receptacle is therefore impossible. 
The back of the receptacle furnished without cables 
is threaded for 34-inch pipe to enable its use on a 
conduit system. 

The plug consists of a cast-iron shell containing 
two split copper pins, imbedded in insulating 
material. A short-circuit is impossible between the 
pins. When the plug is inserted in the receptacle it 
is held in place by a spring clip. 





PRICES 


Style number and list price include the receptacle or plug complete as described, except that where 
furnished without cables, the insulating compound around the terminals must be put in by the purchaser 


after inserting the cables. 


Style No. Description 
104391 
112537 
104392-C 
112538 





Approx. Wr., Ls. 


Net Shipping List Price 
6 $2 50 
8 3 25 
6 3 50 
8 4 25 


Order by Style Number 


2116-2 
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KNUCKLE-JOINT CONNECTORS 


DETACHABLE 


Mie feos aataeedien oe 5 





Prvot-TYPE 

Knuckle-joint connectors are used extensively as 
separable connectors between railway-motor leads 
and the car body wiring in order to facilitate re- 
moval of the trucks. They are also often used for 
connecting wiring between halves of railway motors 
and in other places where quickly detachable con- 
nectors are desirable. 

These connectors consist of brass, and are made 
in two parts, each part being soldered to the re- 
spective wire to be connected. After the wires are 
soldered into the connectors, no tools are required 
for connecting or disconnecting, since simply 
straightening out the two halves by hand, clamps 
the parts tightly together and the opposite opera- 
tion unclampsthem. To insulate the joint, it is 
only necessary to draw a piece of rubber tubing 
over connector or tape it in usual manner. 

Two types are listed; the pivot-type and the 
segment-pin-type. One half of the pivot-type has 


Nominal Capacity 





SEGMENT-PIN-TYPE 


a central pin engaging with a hole in the other 
half. Connectors of this type, therefore, require 
mating. The segmen‘-pin-type has an ingenious 
arrangement which permits coupling any two halves 
together, besides which there is an additional 
interchangeability between connectors of the same 
diameter. Connectors of this latter type have 
counterbored holes to receive some of the cable 
insulation. 


Besides the connectors listed in the following 
tables, connectors can be supplied drilled for dif- 
ferent size cables at either end. Special connectors 
not listed, can be supplied; give full information 
as to size of cable, drilling of connector and type of 
connector. 


Style number and list price include connector, 
consisting of the two halves, complete with drilling 
as specified. 

Takes Wire or Cable 


Style No. in Amperes up to B & S Gauge List Price 
Pivot-Type 
47941 25 No. 10 $0 30 
43105 40 7 30 
47889 55 3 35 
310 80 2 50 
123692 90 1 50 
198699 110 00 50 
157649 125 000 120 
11557 125 (Starting Drill) 1 55 
11559 150 00 2 40 
26666 175 000 2 55 
164673 200 0000 2 30 
112127 215 250,000 2 30 
122659 250 400,000 3 50 
159520 300 650,000 4 00 
Segment-Pin-Type 

7655 75 No. 2 1530 
35373 100 00 1 30 
91383 125 0000 270 
41595 150 200,000 2°70 
99038 200 350,000 3 85 


Approximate weight knuckle-joint connector net 34 pounds, shipping weight 1 pound. 


Order by Style Number 
OUTLINE DIMENSIONS 





Fic. 1—Pi1votT-TyPE 


Style No. Fig A B C Style No 
47941-A 1 ts 2% % 7655-A 
3105 1 os 2% se 35373-A 
47889 1 Ts 234 & 91383 
43107 1 ve 3% ys 41728 
123692 1 a 3% 34 41595 
198699 1 a 34% ie 99038 
157649 1 34 3% aE) ee tees 
*11557 . 1 34 5 2 re 
*11559 1 1 5 Mee wh, on eas 
*26666 1 1 5 Br. Pd ed SOAS 
164673 1 1 421 Sie, 0) * $3.2 ok 
122659 1 1% 5% 37S are Mise Nee 
159520 1 1% 6 ae SEE Soha ae 


*Has ends counter bored to receive cable insulation also. 





Fic. 2—SEGMENT-PIN-TYPE 


Fig. Ja\ B Cc D E F 
2 84 534 5 Ts; 33 3 
2 34 5% 33 32 76 6 
2 ts 6% 4% % % % 
2 i¢ 6% 4% % 34 34 
2 ié 6% % % 54 34 
2 7 34 34 3 33 


These dimehsions are for reference only. For official dimensions apply to the nearest district office. 
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Section 1-B Westinghouse Wiring Devices January, 1920 


CUTTER STEEL SERVICE AND CUT-OUT BOXES 
Schedule O—Standard Package, 5 of One Size 


SPECIFICATIONS 


The following specifications apply to all Cutter Cut-out Boxes: 

Cutter Steel Service and Cut-out Boxes are formed up from a single 
piece of sheet steel and electrically welded. There are no rivets to work 
loose. 

Finished with high grade black enamel paint. 

Underwriters’ label on every box—approved by the National Board of 


3 


CUT TED 2 Fire Underwriters. ) 

en sad i Four 35-inch holes, one inch from each corner, for fastening cabinet in 
a 

| ae Ce Te STOCK CUT-OUT BOXES 


| 
| nr place. 


The following specifications apply only to stock cut-out boxes listed 
below and cannot be changed: 

Doors overlap boxes on all four sides and are hinged on right-hand side. 

Made for surface mounting. 

Large quantities in stock for prompt shipment. 


‘ 


PRICE LIST OF STOCK CUT-OUT BOXES 
No. 16 U. S. Gauge Steel Cut-out Boxes 
With %-inch Knock-outs for 44-inch Conduit Pipes 


—___—_————— List Price, Each ——— 

Width Length 3 Inches 4 Inches 5 Inches - 6 Inches 
Inches Inches Trade No. Deep Trade No. Deep Trade No. Deep Trade No. Deep 
4 6 W30857 SOCH OE eels eh UE DAN * (ale) eR, ae * 
4 8 W30859 60 W30860 $0 80 wea, Oh BR ilo ne coats. 2 * 
4 10 os oC abi ee boas * W30862 SO. 3S «Fn ba pains Raabe ocak * 
6 6 W30863 65 W30864 10°, Pee RL Dd DG PH Be * 
6 8 W30865 70 W30866 SO Mey ae TN! Se, arate * 
6 10 W30867 80 W30868 90 W30869 $1165) (ewe * 
6 12 OU Gains eas * W30871 1 00 Ue acct © ee eee * 
6 16, ee a thc tae * W30873 1 55 Fe eRe eee * 
8 8 W30874 80 W30875 90 ', cesBac..a ar sy ee * 
8 10 W30876 85 W30877 LOOMS sv seeracnk Figo) 3 a ee * 
8 12 W30878 95 W30879 110 Ta) Re. Soe * 
8 14 W30880 1 45 W30881 LCOF ew sri sce Sie) ly Mas ee > 
8 16 Gera oe eee * W30883 1 30 +O ee ee * 
9 9 W30884 1 30 W30885 150, +. geese ee ae 5 Oca * 
10 10 W30886 1 00 W30887 110 + OE  ccnteee 3 
10 12 W30888 110 W30889 1 25 e930 Pm a * 

10 16. ye ees * W30891 1 45 * W30892 $2 20 
10 1S eee een es o's a W30893 1 55 * SP oe * 
12 127 Bice = W30894 136," | ase Bo OP Pere se x 
12 1G: ) Ge Meee icteric * W30895 1 60 BaD) 4 Ue aera * 
12 183 Weenie ar * W30896 LO Hig Fp VP asa * 
12 20 MER Tans ett * W30897 2 25 * * 
12 24) Diy * W30898 2 SOD shite, <t Fe eee * 


*Not carried in stock. See price list on following page. 


Special Prices: 
No. 30899, 414 x 9 x 314 box hinged at top instead of right hand side (With 7%-inch knock-outs)...........-.eeeeee-e 80 By 


When ordered in lots of 50, or with 10 or more standard packages of stock boxes, use list price Of..........++0+ 7+ tees 
No. 16 U. S. Gauge Steel Cut-out Boxes 
With Combination Knock-outs 


_ One row of %-inch knock-outs for 14-inch conduit pipe and one row of 44-inch knock-outs for 44-inch 
circular loom are furnished in the following boxes which are carried in stock. 


Trade No. Dimensions Price Each 
W30900~ 6G inches wide, 8 inches long, 4 inches deepusmyid ss oe nia onic oar e ne ee ee $1 06 
W30901 8 inches wide, 10 inches long; 4:inches deep. seus aco e mien oe | ern eer cnn 1 25 
W30902 10 inches wide, 12)incheslong;-4 inches deepy ian hoes elnino ce ee ee ene soc BO 
W30903 10 inches wide, 16:inches long,/4 inches deep gant aie ee. cn eee ee a 1 70 


No. 14 U. S. Gauge Steel Cut-out Boxes 
With Standard %-inch Knock-outs for 44-inch Conduit Pipe 


Doors overlap boxes on all four sides and are hinged on right hand (long) side. 
Four y,-inch holes (1 inch from each corner) are provided for fastening box in place. 


Trade No. Dimensions Price Each 
W30904 12 inches wide, 30 inches long, 4 inches deep 15 
W30905 18 inches wide, 24 inches long, 4 inches deep 4 60 
W30906 18 inches wide, 36 inches long, 4 inches deep 6 30 
W30907 18 inches wide, 42 inches long, 4 inches deep 7 10 
W30908 18 inches wide, 48 inches long, 4 inches deep iio 





If any deviation is made in the aforementioned-specifications or if other sjzes are required, -the prices should be taken from 
the pages followjng listing made-to-order boxes. 
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Section 1-B—Part II 


CUTTER STEEL SERVICE AND CUT-OUT BOXES 


MADE TO ORDER CUT-OUT BOXES—Schedule O 


Boxes listed on the following pages are not regular- 
ly carried in stock but are made to order. 

The following specifications apply: 

Knockouts: Unless otherwise ordered, boxes 
will be furnished with standard %-inch knockouts 
for %-inch conduit pipes. For knockouts other 
than standard, add 10 cents list per box for each 
change in size of knockout. Knockouts for loom 
will be furnished when ordered, without additional 
charge, provided all knockouts in the same box are 
of the same size. 

Sketch with order, showing size and location of 
knockouts, will avoid errors and delays. 

MountTinc: Made for surface mounting unless 
otherwise specified. For flush mounted boxes add 
50 percent to list price and specify ‘‘Flush Boxes” 
on the order. 

Doors: Unless otherwise ordered, all boxes will 
be furnished with hinged doors. Boxes ordered with 
covers fastened on with screws take same list 
prices as surface type boxes. Unless otherwise 
ordered, box doors will be made with all four sides 
overlapping and hinged on right-hand side. Doors 
will be hinged at top when so ordered, without 


list. For boxes with doors omitted, deduct 20 per- 
cent from the list. For boxes with sloping bottom, 
add 50 percent to list. For commode catch, add 
40 cents list to prices of boxes less than 6 inches deep; 
boxes over 6 inches deep are regularly furnished 
with commode catch. Prices of galvanized boxes 
will be quoted onapplication. For nickel-plated vault 
handle, add $1.00 list. For Yale cylinder lever lock, 
add 70 cents list. For master keyed cylinder lever 
lock, add $1.00 list. For master keys, add 75 cents 
list for each key. .For spring hinges on doors, add 30 
cents list per hinge. (All boxes less than 32 inches 
long require 2 hinges; No. 14 U. S. Gauge Steel boxes 
over 32 inches long require 3 hinges; No. 12 and 
10 U. S. Gauge steel boxes over 36 inches long re- 
quire 3 hinges; all boxes over 54 inches long require 
4 hinges.) 

WEATHER Boxes: For weatherproof boxes, gal- 
vanized according to Underwriters’ code, add 200 
percent to list price if made of 12 or 14 U.S. gauge 
steel; add 150 percent if made of No. 10 U.S. gauge 
steel, each box to bear Underwriters’ label. For 
plain steel boxes with overhanging and sloping roof, 
painted black, add 50 percent. (Plain weatherproof 


additional charge. boxes do not bear Underwriters’ label. All other 

For hasp and staple on door, add 60 cents each Cutter cut-out boxes are labeled). 

PRICE LIST OF NO. 16 U. S. GAUGE STEEL BOXES 
UNDERWRITERS’ { No one dimension to exceed 24 inches. 
REQUIREMENTS (No one surface to exceed 360 square inches. 

Width Length DeptH, INCHES 
Inches Inches 3 4 5 6 9 10 12 14 15 

4 4 $1 05 $1 20 $1 35 Sle Dose Moa. Pike as Seas ee RC AGE pecs Ae) Giese scle 

4 6 115 1 30 1 45 Le GOMES © eee eee NCAR cinco Me Spleen alge erm 

4 8 1 25 1 40 1 60 LP OO aman ferns can lie Mate eicyo crhine Gud ost 

4 10 135 1 50 1 75 1 OOM Ries we kc Passi, oe de lee eee. 

6 6 1 25 1 45 1 60 1S SOME Gorn phe he eee ee Risteco sce ne Gers ways 

6 8 1 40 1 55 1 75 AF OO Rr a ae ee ead. Chee oxen | Rio ee 

6 9 1 45 1 60 1 85 Ot LOT ee Be We? | 67 

6 10 1 50 170 1 90 Bt GR Oe oe ae 

6 12 1 60 1 80 2 05 DE SORG Bt Sanat 6 ng sabey Sire diane 

6 14 175 1 95 2 20 OA. Bivee Cae. ce ene tee seP Sree Oe “Ge okies 

6 15 1 80 2 05 2 25 POOR Pin. ar aan ote fee Peco ehhh Boon. 

6 16 1 85 210 2 30 2 GOGS toss. Ob .tasn te Ue Wan. e. 

8 8 1 50 170 1 90 215 $2 70 SA6S8Ome whe 2. 

8 9 1 60 1 80 2 00 2 25 2 80 2 90 

8 10 1 70 1 90 210 2 35 3 10 SP LOR fae elie fee nsade 

8 12 1 80 2 05 2 25 2 50 3 25 SUOOde BE.ac Seat Be. cea hes soe. iste 

8 14 1 95 215 2 40 2 70 3 55 SIG4ET whl. B. 

8 15 2 00 2 25 2 50 2 75 3 65 3 77 

8 16 210 2 35 2 60 2 85 3 80 SEOOMRD Bae eee mere cee 

8 18 2 25 2 50 2 75 3 05 410 AV AURA Bisco) Ot ss so acs. oF 

8 20 2 45 2 70 3 00 S10 4 35 4 DO Wa eo cere we A Oe ee ice cee 

8 22 2 60 2 90 3 20 3 55 4 65 SERS) eee Oe oa” oe ly ne 
10 10 1 85 2 05 2 25 2 55 3 25 3 35 $3 50 

10 12 2 00 2 25 2 45 275 3 66 3 75 SAO De tok dette: cee) ae ae 
10 14 2:15 2-40 2 55 295 3 85 4 00 AVZOS Rett Se ee RO | oe tee 
10 15 2 25 2 50 2 75 3 05 4 05 415 Ae S OR te. ose) | eee 
10 16 2 35 2 60 2 85 315 4 20 4 35 Bs GORD Boo Fe Bae Sek! ERS 
10 18 2 50 275 3 05 3 35 4 50 4 65 ©) OOM Se ccleaner cn 3. Mere: © A ae 
10 20 3 05 3 35 3 70 4 05 4 80 4 95 yO ORRC Bets a Ee ee me ae wen 
10 2 3 25 3 55 3 90 4 30 5 00 5 25 5° Cbres ee oe ee eS ee 
10 24 3 40 3 75 415 4 50 5 40 5 55 GiOOMR Rie Seen BE eke ou 
12 12 2 20 2 40 2 80 3 10 3 90 4 00 4 30 4. OMe srs bee anil. 
12 14 2 40 2 60 3 00 3 30 4 25 4 35 46 OP LOWY Be sce 

12 15 2 45 275 3 10 3 45 4 40 4 55 4 85 BO SOGR Reo. cE ee 
12 16 2 55 2 85 3 25 3 55 4 60 4 70 5 05 5 OO CIIOE =... 

12 18 276 3 05 3 45 3 80 4 89 5 05 5 43 Db 9008 £e. 228 

12 20 3 40 3 70 4 05 4 30 5 26 5 50 5 80 G6 sSOPR Mes ae. 

12 22 3 60 3 90 4 30 4 70 5 60 5 75 615 “by hela’ aaa SePleteetd ae 
12 24 3 80 415 4 50 495 5 95 6 10 6 50 hi Oem are errs arte 
15 16 2 95 3 20 3 65 4 00 5 15 5 30 5 70 6 20 $6 70 $6 95 
15 18 3 15 3 45 3 90 4 30 5 65 5 70 6 10 6 50 ‘ee 7 40 
15 20 3 85 4 20 4 55 4 95 5 95 6 10 6 50 7 05 7 60 7 90 
15 22 410 4 45 4 85 5 25 6 30 6 50 6 90 7 50 8 10 8 40 
15 24 435 475 5 15 5 55 6 70 6 85 7 35 7 95 8 60 8 90 
18 18 3 55 3 85 4 40 4 75 6 20 6 35 6 75 7 85 7 90 8 20 
18 20 4 30 4 35 4 70 5 10 6 60 6 75 7 20 7 80 8 40 8 75 
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The specifications and prices of special features given at the top of page 119 apply to the boxes listed below. 


Width Length 
Inches Inches 
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Cutter Wiring Devices 


CUTTER STEEL SERVICE AND CUT-OUT BOXES—Continued 


MADE TO ORDER CUT-OUT BOXES—Schedule O 


UNDERWRITERS’ 
REQUIREMENTS 
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5 

5 

6 

7 

7 

8 

8 

9 
50 10 30 
50 11 35 
5 30 5 80 
5 90 6 40 
6 80 7 40 
7 60 8 25 
7 85 8 65 
8 45 9 10 
9 05 9 75 
9 65 10 35 
O 85 11 65 
2 05 12 85 
6 55 7.19 
7 00 7 55 
8 50 915 
8 80 9 40 
9 45 10 15 
9 95 10 85 
oO 85 11 70 
215 13 05 
3 55 14 45 
8 60 25 


{ No dimension to exceed 48 inches. 
No one surface to exceed 1200 square inches. 
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Section 1-B—Part II 


PRICE LIST OF NO. 12 U. S. GAUGE STEEL BOXES 
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Section 1-B Westinghouse Wiring Devices January, 1920 


CUTTER STEEL SERVICE AND CUT-OUT BOXES—Continued 
MADE TO ORDER CUT-OUT BOXES—Schedule O 


PRICE LIST OF NO. 10 U. S. GAUGE STEEL BOXES 


The specifications and prices for special features given at the top of page 119 apply to the boxes listed 
on this page 

NotTEe.—Doors over 48 inches long will be provided with a substantial vault handle and three way catch. Doors less than 
48 inches long will be provided with galvanized commode catch unless otherwise specified. 

The National Board of Fire Underwriters’ code specifies No. 10 U. S. gauge steel for all boxes having any dimensions 
over 48 inches and any surface over 1200 square inches. 


Width Length 





| 


DeEptH, INCHES 
9 





Inches Inches 4 6 9 2 15 18 22 24 
10 11 $ 4 50 $ 5 55 B80, yea oe Be oe ee Ae er ee, | 
10 12 4 70 6 00 6v80y Te ge 200 AS: a eee AM BR 7 ee RS ee 
10 15 5 55 6 40 14D Be. OS. Oo. a ee oe AO) noes 
10 18 6 0O 7.30 8.300 OG OD Oe Boo Oe ae eS ee ee 
10 21 6 60 8 70 9.50,°06.0..:.. G0'S.. ek Oo eee OR ee” Bbw 
10 24 7 85 9 35 LO 004M. OO Bo eS ea ee tO eee 
10 27 8 45 10 O05 10.90 Ue Pa, oo Ce eR A | eee 
10 30 9 10 10 75 11-755 (8685... 0.02 2 OR OR BRS 7 ae At eee 
10 33 9 70 11 50 1205p 0S. 3 BL OR PS. ee ee ae 
10 36 10 30 12 15 £3. 40. GR 2) Oe aE eS a a) ene 
12 12 5 30 6 45 7 20 BS Be es eae ee eS ict en en ee 
12 15 5 95 7 30 8 15 9°40 a geckos ger, Bade ae nee ee 
12 18 6 60 7 90 9 05 LO. 50 Oe asks cs vanes Ie | oc bic ee epee en no Seas ee 
12 21 7 95 9 55 10 15 LL GO Foe ae os. «iste Deere eek os oie ene ok ee en 
12 24 8 60 10 20 10 95 LAUT Ae geolschita Re petits Mee eee Ee ne ae 
12 27 9 30 11 00 12 10 AS) "TO Os, et ae ince, 1 cee ee ee 
12 30 10 00 11°75 12 80 TA S GRE nkascie te) SL Nee. Ore lew, Sees eee on ne Coane 
12 36 11 40 13 30 15 0O IE: OD GS ee ceaeie 2c het eed din eee aa 
12 42 12 85 14 95 16 95 LD SOM Re SR Bod was sarer ee cae ey ee 
12 48 14 15 16 40 18 90 aL SOR Bas .teaes a ss cee A eal ek. ee oe 
15 15 6 70 8 05 9 05 10 55 $1180; Of 22208: a> <i Shee. Re eee ee 
15 18 7 55 8 90 10 35 Sees 13 20: 27. Baa Uae 

15 21 7 65 10 60 ll 45 13 00 1 OO OT nok) a een! pace ae ame ae na 
15 24 8 25 ll 50 12 55 14 20 16953 6° °2°. 0a (ee | SE eee 
15 27 10 65 12 30 13 60 15 45 LT S30. 2226 BO ok. OM re 
15 30 ll 40 13 20 14 70 16 65 18 6b) Qo ue Oo, (ABB. ope ee 
15 36 13 05 15 OO 16 90 19 10 SL SO. Fe oR PG Be OR ore 
15 42 14 65 16 75 20 10 21 40 24)00) #23038 SO CR 2 oe ee ee 
15 48 16 30 18 55 21 30 24 00 26.10 @ Eidae "CORP | REN es 
18 18 8 40 9 85 11 50 12 95 14 60 SIG'OS  -: Ua. oe ee oer 
18 21 10 O05 Lis tO 12 70 14 45 15 6 L851 Oo | ae ee Be ee 
18 24 10 95 12 75 13 95 15 75 17 60 TORT O° AA a ee ee 
18 27 11 85 13 75 15 50 17 10 19 05 225'f.. - Re ksio S oee 
18 30 12 80 14 75 16 40 18 50 20 55 22 SOR Bel Mea aoe knee 
18 36 14 80 16 80 19 15 2110 23 50 26405: 5 a, Go BS ee 
18 42 16 55 18 85 21 25 23 80 26 45 SORS5 f GS UR ee ae 
18 48 18 40 20 80 23 50 26 50 29 35 S2MABi ey A. aa ee 
18 54 21 80 24 40 381 35 384 75 39 15 22°50!"  t8 58 A OAR bee ee 
21 21 1110 12 85 14 00 15 85 17 65 19 75 $232) (20.0 see ae ee 
21 24 12 15 13 95 15 40 17 35 19 30 21 45 AA ALOT es cote 
21 27 13 20 15 10 16 70 18 80 20 85 23 20 AG OG" Wales Arete 
21 30 14 25 16 20 18 05 20 30 22 45 24 95 Bn 70 wo mee Ae 
21 36 16 35 18 50 20 80 23 20 25 60 28 35 a. (OO Rivera 
21 42 18 40 20 75 23 45 26 20 28 90 31 80 35 40 

21 48 20 35 23 90 26 20 29 05 32 05 35 25 SOLD ae tee 
21 54 24 20 26 90 33 15 37 50 41 45 45 50 45508. So eaccacee 
21 60 26 40 29 20 35 90 40 50 44 65 48 90 54-90. 2 ne. Are 
21 66 27 55 31 55 38 70 43 50 47 80 52 40 58,68 aos: tae 
21 we 29 70 33 90 41 50 46 50 51 00 55 90 C2 AO An epe | Vee 
24 24 13 30 15 20 16 85 18 90 21 00 23 30 26 00 $27 40 
24 27 14 45 16 45 18 30 20 50 22 50 25 10 28 0 55 
24 30 15 65 17 80 19 75 22 10 24 50 26 95 30 O05 31 65 
24 36 17 95 20 20 22 70 24 60 27 20 29 95 33 35 25 15 
24 42 20 30 22 75 25 50 28 40 31 30 33 70 38 05 39 95 
24 48 22 55 24 20 28 55 31 45 35 75 36 40 42 05 4415 
24 54 26 15 29 30 35 30 39 00 42 30 46 00 50 80 53 15 
24 60 29 50 31 90 38 30 42 25 45 90 49 70 54 85 57 40 
24 66 31 90 34 55 41 30 45 50 49 30 53 40 58 85 61 55 
24 72 34 20 37 10 44 30 48 75 52 80 56 90 62 90 65 80 


TYPE L CUT-OUT BOXES 


A first class installation calls for a high grade cut-out box with a door secured to a matt or trim which 
is fastened to the front flanges of the box. This construction insures perfect fitting doors on large cut-out 
boxes. 

Prices below apply to cut-out boxes having trims and doors. The followitig prices apply only to boxes 
with single doors. Made of No. 10 U.S. gauge steel. 

Width Length 





DEPTH, INCHES. ———AA 


Inches Inches 4 6 9 12 15 18 22 24 
18 54 $27 45 $30 45 $40 45 $39 65 $45 85 $48 85 $54 95 $57 95 
21 54 30 30 33 45 38 10 43 05 47 65 52 35 58 55 61 75 
21 60 32 85 36 15 41 10 46 15 51 45 56 15 62 85 -. 6615 
21 66 44 40 38 65 44 05 49 45 54 95 60 10 67 10 70 85 
21 72 37 95 41 70 47 25 52 75 58 55 64 05 71 45 75 05 
24 54 33 60 36 40 40 45 44 55 48 65 * 53 90 58 15 60 95 
24 60 36 55 39 30 43 70 48 05 52 60 57 00 62 85 65 70 
24 66 39 30 42 45 46 95 51 65 56 55 6115 67 35 70 45 
24 72 42 15 45 45 5O 45 55 35 60 45 65 25 71 95 75 25 


Surface type boxes will be furnished unless otherwise specified. Flush type boxes will be furnished when so ordered at the 
same prices. 


225.8 








January, 1920 Cutter Wiring Devices Section 1-B—Part II 


CUTTER STEEL SERVICE AND CUT-OUT BOXES—Continued 


MADE TO ORDER CUT-OUT BOXES—Schedule O 


Flush Type Cut-out Boxes will be furnished when so ordered 
at an addition of 50 per cent.to the list prices given on pages 
119, 120, 121 and 122, not including type L boxes listed on 
page 122. Thisprice applies only to boxes having the door open- 
ing the same size as the box. For flush cut-out boxes with door 
opening smaller than the box, add 75 percent to list price. 


The standard finish of flush cut-out boxes is a high grade 
black enamel. 


For white enamel finish, add $1.00 list per square foot area 
of trim and door. 


Steel Barriers forming gutters around an open space in the 
center of the cut-out box will be provided with surface type or 
flush type boxes listed on pages 119, 120, 121 and 122 for 
100 percent additional to list prices. 


Steel Barriers will be furnished securely riveted to the back 
of the box, and arranged to allow a wide vein pocket or raceway 
around the center section of the box. Knock-outs for the accom- 
modation of 14-inch steel or porcelain bushings will be provided 
in all barriers. All boxes are provided with standard 7-inch 
knock-outs for 44-inch conduit pipe. 


Note A.— When ordering cut-out boxes with steel barriers specify size 
of cabinet and width of gutter desired—rather than the dimensions of the 
space required for wiring devices. Prices are based on size of cabinet and 
not on size of space for wiring devices. 


Underwriters’ requirements for cut-out boxes containing de- 
vices controlling more than four circuits: 





Flush Type Box 


Wire Compartments 


Note B.—Cabinets and cut-out boxes, when used to enclose devices or apparatus connected within the cabinet or cut-out 
box to the wires of more than four circuits, not including the supply circuit or a continuation thereof must have back wiring spaces 
or one or more side wiring spaces, side gutters or wiring compartments unless the wires leave the cabinet or cut-out box directly 
opposite their terminal connections. 


Barriers 


Cabinets or cut-out boxes having one or more side wiring spaces, side gutters or side wiring compartments must be furnished 
with covers, barriers or partitions extending around, or from the side or sides of all bases or groups of bases of the switches, 
cut-outs, circuit breakers or feeder and circuit branch panelboards within the cabinet or cut-out box and providing a close fit with 
the door, frame or side walls so as to enclose these spaces, gutters or compartments and the. wires stowed within them. At sides 
where wires or cables are led from the cabinet or cut-out box at points directly opposite their terminal connections to devices 
= are within the cabinet or cut-out box and other wires or cables are not placed, these covers, barriers or partitions may 

e omitted. 


Porcelain bushings will be furnished for cut-out boxes at the following list prices per bushing: 


No. 1 Internal diameter 3; inches for No. 12 DBRC Solid Wire. 2... 6... eee etree teenies 80 O7 
No. 2 Internal diameter 33 inches for No. 8 DBRC Solid Wire. .... 0.0.0... ccc eee tte eee tenes 08 
No. 3 Internal diameter 3% inches for No. 3 DBRC Stranded Wire... 1.0... eet eeeeeeeee og 
No. 4 Internal diameter 3% inches for No. 00 DBRC Stranded Wire ............ 0 cece eet tee eee teens 12 
No. 5 Internal diameter 11% inches 450000 CM cable............ cece cece eee eee teen eee ee beeen ee tense etenees 14 
No. 6 Internal diameter 154 inches 1000000 CM cable... .. ccs eee cece ee cere eee tenet eee eens e nent r eee tenneees 24 


Extended Cover Pull Boxes 


Extended cover pull boxes with cover fastened on with machine screws are easy to install and afford all 
the space required to make splices, taps, or bends, without the inconvenience of working ina deep box. The 
box proper is made of sufficient depth to accommodate only the conduit connected to the box. This provides 
an open space for pulling in heavy cables without drawing them over the edge of a deeper box. This feature 
saves time and labor and eliminates abrasion of the insulation. When all connections have been made, the 
extended cover is put on and completely incloses ail cables. 


List prices include any number of one size of knock- 
outs up to 3-inch conduit pipe. Add 10 cents list in each 
box for each change of knock-outs not larger than for 
3-inch conduit. For larger holes add 25 cents list per hole. 
Cover—3 to 6 inches deep No. 14 U. S. guage steel. 

Box —3 to 6 inches deep No. 14 U.S. gauge steel. 

For No. 12 U.S. gauge steel add 20 %. 

For No. i0 U. S. gauge steel add 45 %. 

Prices for sizes not listed will be quoted upon receipt of full details. 





Length Width List Length Width List 

Inches Inches Price Inches Inches Price 

12 12 $6 70 18 24 $13 10 

12 15 7 80 21 at 13 10 

12 18 8 75 2 24 14 30 

15 15 8 75 21 27 17 20 

15 18 9 90 24 24 16 OO 

18 18 10 75 24 27 18 85 

Extended Cover Pull Box 18 21 11 95 24 30 20 00 
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Section 7-B Westinghouse Wiring Devices January, 1920 





CUTTER SERVICE SWITCHES AND BOXES 


These boxes contain Cutter Paragon Knife Switches with New 
Code fuse terminals at hinge end of switch. Each box has three 
knock-outs in each end. Boxes are made so that door may be closed 
with switch open or closed. 


Prices do not include fuses. 


For 250-Volt Switches 











Two-Pole 
Supplier's 
Capacity Dimensions, Inches Trade Price 
Amperes Depth Length Width INO eae Each 
30 3% 12 5 W37541 $ 3 95 
60 3% 15 7 W37542 5 30 
100 5 20 8 W37543 8 35 
200 6 26 9 W 37544 13 65 
400 7 32 11 W 37545 24 70 
"7 aoe ee 

ee Three-Pole 
30 3% 12 7 W 37546 5 00 
60 3% 15 9 W 37547 6 85 
100 5 20 10 W 37548 11 55 
200 6 26 11 W 37549 18 15 
400 7 32 15 W 37550 36 00 

Four-Pole 
30 3% 12 10 W37551 610 
60 3% 15 1: W37552 8 50 
100 5 20 13 W37553 5 14 90 
200 6 26 15 W37554 a3cl6 
400 7 32 21 W37555 50 OO 

For 600-Volt Switches 

Two-Pole 
30 4 20 9 W37556 7 55 
60 6 20 10 W37557 8 65 
100 6 24 11 W37558 12 35 
200 7 32 13 W37559 20 15 
400 8 38 15 W37560 88 00 

SERVICE Box 
Wit THREE-POLE PORCELAIN 
PLuG Fuse SwitcH Three-Pole 
No. 37571 
30 4 20 14 W37561 10 80 
60 6 20 15 W37562 12 10 
100 6 24 16 W37563 18 80 
200 6 32 20 W37564 30 00 
400 7 38 22 | W87565 60 00 
Four-Pole 7 

30 4 20 18 W37566 14 55 
60 6 20 20 W37567 16 90 
100 6 24 22 W37568 25 00 
200 7 32 26 - W37569 40 00 
400 8 38 29 W37570 80 00 


Add 10 per cent to list price for switches fused at handle end. 
Boxes longer than 24 inches are No. 14 U.S. gauge. 
Add for cylinder lock and key, 50 cents each, net. 


The following service boxes are furnished complete, with 30- 
ampere porcelain plug fused switch mounted therein. 





Supplier's 
trade Price 
Description No. Each 
wee ee eee ae ae Three-wire box, 314x8x12 inches W37571 ~ $3 00 
s 8 Two-wire box, 314x6x12 inches W37572 2 20 


Standard package, 25 switches and boxes same size and kind. 


225—3 
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Section 1B—Part II 


CUTTER TOGGLE BOLTS 
SCHEDULE O—STANDARD PACKAGE QUANTITY, 1000 ASSORTED 


' 7 ' 
NS 


wees ee _ 


A 


Unequalled for securing molding, brackets, tele- 
phones or any fixtures to walls or ceilings on which 
screws will not hold, such as tile, metal or marble. 

Can be used with the nut or thread outside; or 
with the nut inside, exposing only the slotted head 
of the bolt. Easy to put up. Simply bore or chip 
a hole (1% inch is large enough for the jg-inch size, 
but the Cutter Toggle holds firmly even in a 34 or 
1-inch hole). Insert the toggle as per illustration 





DouBLE OFFSET 
IRoN HEAD 






NICKEL-PLATED* 
Brass ConE HEAD 





till the loose bar drops; then pull back and turn the 
bolt (or nut) till it binds the work. 

Has no tiny rivet to limit its strength, hence the 
regular size (with 3-inch shank) is as strong as the 
34-inch old style toggle bolt. Adapts itself to fast- 
ening objects of varying thicknesses, the 4-inch size 
meeting most needs. 

Made in four sizes: Regular (33-inch shank); 
slender (14-inch) ; quarter-inch and Jumbo (;-inch). 





NICKEL-PLATED* 
Brass Hex. HEAD 


NICKEL-PLATED* 
Brass Rounp HEAD 


Size Trade Price Trade Price Trade Price Trade Price 
Inches No. per 100 Oo. per 100 No. per 100 No. per 100 
yx3 W23911 B30 40 Wee tig ses RT ey cial) aE” Beats, aca. St sec clon Mae sista sins) 0b) Us eos atte 
Wgex4 W23912 SER () ean ee Mee ee eee A ROT UUM ECS Reig Emel A ois Co fone cette 
4x6 W23913 A: 40) 3 ee i berets) eds water leertentoss tee D Beals ora mac erg (fy | leeds 
vs x 3 W23914 3 60 W23904 $7 70 W23796 $7 70 W23802 $7 70 
ws x 4 W23915 4 00 W23905 8 00 W23797 8 00 W23803 8, 00 
x6 W23916 5 00 W23906 8 50 W23798 8 50 W23804 8 50 
Yy%x3 W23910 5 60 W23907 9 00 W23799 9 00 W23805 9 00 
Yywxa4 W23917 6 0O W23908 9 50 W23800 9 50 W23806 9 50 
w%x5 W23918 7 00 W23909 10 00 W23801 10 00 W23807 10 00 
te x4 W23919 SOC a we mete oy deve sa reer ills ofece, a LP rane epee ictee By “vale teosreueten Sy METER: Mterepeys tre Lye sted ote olga 
ts x 6 W23920 TOGO Openers taciais trae) Aha Reser) piets 


eer eeee 


*For plain brass heads, deduct $1.00 list. 


225-10 
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Section 1-B 


Westinghouse Wiring Devices 





FRANKEL SOLDERLESS CONNECTORS 
GENERAL 


Frankel solderless connectors constitute a com- 
plete line of connectors for splicing either stranded 
or solid wire, without the use of solder. Their 
application makes possible a perfect mechanical 
and electrical joint, and at the same time provides 
a saving in labor and time. Frankel 
connectors will not heat as much on RB 
overload as the cables which they 
connect. 

Construction—In the construction 
of Frankel connectors a minimum 
number of parts has been used. 
lor example, the two-way connec- 
tor illustrated is composed of only 
three parts, consisting of a center 
fitting A with slotted jaws and two 
compression nuts B. 


Instructions for Making a Splice—To make a 
splice with a two-way Frankel connector, remove 
the insulation from the ends of the cable or wire for 
a distance equal to half the length of the connector 
and insert the bared ends in the fitting A so that 





Cross SECTION oF Two-Way CONNECTOR 


they meet at the center, after which screw up the 
compression nuts B. The nuts are so constructed 
that they force the jaws or slotted part of the fitting 


INSTRUCTIONS 


Frankel connectors when ordered for standard 
sizes of wire or cable are furnished for wire or cable 
of the diameter indicated opposite the standard 
B. and S. gauge numbers or circular mil sizes in 
table following the lists of connectors. 

Where concentric stranded cables are used, it is 
preferable to measure their diameter and pick a 
standard connectoi from this table accordingly. 
Where there is any doubt as to the proper connector 
to use for a special diameter of cable the order should 
be entered giving the diameter of the cable with a 
full description of the connector wanted, or a sample 
of the cable should be sent with the order. 

Where flexible conductors are used the diameter 





inwards causing it to grip the conductor firmly and 
thus form a perfect joint. 
Splices with the other connectors are made in 
the same manner as with the two-way. 
Finish—Frankel connectors have a plain or pol- 





PATENTED 
FEB. 19,°07 
JULY30,'07 
MAY 25,°09 


DETAILS oF Two-Way CONNECTOR 


ished finish only. For finish in any of the fol- 
lowing colors, namely, nickel, copper bronze, 
copper oxidized, or satin bronze, add 25% to the 
list price of the polished connectors. When finish 
is not specified on an order plain finish will always 
be furnished. 


Approval—Frankel connectors have been 
approved by the National Board of Fire Un- 
derwriters. In a burnout test with No. 1 
wa stranded cable, in which the current was 
S gradually increased until failure occurred, 
the circuit was opened by the melting of 
the solder from a soldered lug at 550 am- 
peres. The test was completed without serious 
injury to the solderless connector. 


Insulating Covers—Approved insulating covers 
can be furnished for all Frankel two-way solderless 
connectors and cable taps for 250,000 cm cable 
and sizes below on special order; prices on request. 


FOR ORDERING 


must be given or a sample of the conductor sent 
with the order. 

Where rope laid cable is used, this must be 
specified in addition to giving the diameter and 
other information if the proper connector is to be 
obtained. 

In sizes from 0000 wire down, connectors are 
furnished for either stranded cable or solid wire. 
It is, therefore, necessary to specify whether stranded 
or solid in giving the gauge number when ordering 
connectors of these sizes. 

For two-way connectors and cable taps use 
Westinghouse style numbers where possible, as 
these cover connectors ordinarily carried in stock. 


952—1 
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Section 1-B—Part III 


FRANKEL SOLDERLESS CONNECTORS—Continued 


TWO-WAY CONNECTORS 















































































































PATENTED 

FEB.19,’07 
JULY3O,'O7 
MAY 25,09 


FRANKEL No, 2560 


Two-way connectors are used to splice two con- ° 


ductors of the same size end to end. For splicing 
conductors of different sizes see ‘‘Reducers.” 


Style number includes complete terminal drilled 
for wire or cable, as stated in the table. Style 
number and list price cover connector with plain 
finish only. When ordering connectors with polished 


Polished 
Size of —Prain FinisH— _ Finish 
Wire or Cable* Style No. List Price List Price 


No. 14 Stranded 276015 $035 $0 45 


No. 12 Stranded 276016 35 45 

No. 10 Stranded 276017 35 45 

No. 9 Stranded 276018 35 45 

No. 8 Stranded 276019 35 45 

No. 7 Stranded 276020 35 45 
No. 6 Stranded 276021 35 45 

No. 5 Stranded 276022 40 50 

No. 4 Stranded 276023 40 50 

No. 3 Stranded 276024 40 50 

No. 2 Stranded 276025 45 55 
No. 1 Stranded 276026 50 76 
No. 0 Stranded 276027 60 85 

No. 00 Stranded 276028 15 1 00 

No. 000 Stranded 276029 90 1 20 

No. 0000 Stranded 276030 110 1 50 
80,000 C. M. Stranded 276031 50 715 
100,000 C. M. Stranded 276032 60 85 
150,000 C. M. Stranded 276033 87 115 
200,000 C. M. Stranded 276034 1 05 1 45 
250,000 C. M. Stranded 276035 1 30 2 00 
300,000 C. M. Stranded 276036 1 50 2 20 
350,000 C. M. Stranded 276037 175 2 50 
400,000 C. M. Stranded 276038 2 00 275 
450,000 C. M. Stranded 276039 2 25 3 00 
500,000 C. M. Stranded 276040 2 60 3 25 
550,000 C. M. Stranded 276041 2 90 3 50 
600,000 C. M. Stranded 216042 3 25 3 75 
650,000 C. M. Stranded 276043 3 50 4 00 
700,000 C. M. Stranded 276044 3 75 4 25 
750,000 C. M. Stranded 276045 4 00 4 50 
800,000 C. M. Stranded 276046 4 25 4 75 
850,000 C. M. Stranded 2176047 4 50 5 00 
900,000 C. M. Stranded 276048 4 75 5 50 
950,000 C. M. Stranded 2776049 5 OO 6 OO 
1,000,000 C. M. Stranded 2776050 5 25 6 25 
1,050,000 C. M. Stranded 276051 5 40 6 40 


*Wire and cable numbers are B. and S. standard gauge. 





finish at list price specified, follow instructions for 
special connectors. 


Connectors differing from the standard listed 
style numbers should be specified “Two-way con- 
nectors, FRANKEL STYLE No. 2560.. 
finish, for... - (giving number or size of solid 
wire or ended ‘eables)?! 


Polished 
Size of — Pain FinisH—_ Finish 
Wire or Cable* Style No. List Price List Price 


1,100,000 C. M. Stranded 276052 $5 50 86 50 


1,150,000 C. M. Stranded 2776053 5 65 6 65 
1,200,000 C. M. Stranded 276054 5 75 6 75 
1,250,000 C. M. Stranded 276055 6 00 7 00 
1,300,000 C. M. Stranded 276056 6 25 7 256 
1,350,000 C. M. Stranded 276057 6 65 7 65 
1,400,000 C. M. Stranded 276058 7 00 8 00 
1,450,000 C. M. Stranded 276059 7 40 8 40 
1,500,000 C. M. Stranded 276060 7 75 8 75 
1,550,000 C. M. Stranded 276061 8 15 9 15 
1,600,000 C. M. Stranded 276062 8 50 9 50 
1,650,000 C. M. Stranded 276063 8 80 990. 
1,700,000 C. M. Stranded 276064 9 25 10 26 
1,750,000 C. M. Stranded 276065 965 1065 
1,800,000 C. M. Stranded 276066 1000 11 00 
1,850,000 C. M. Stranded 276067 1040 11 40 
1,900,000 C. M. Stranded 276068 1075 12 00 
1,950,000 C. M. Stranded 276069 1115 12 25 
2,000,000 C. M. Stranded 276070 1150 12 50 
2,500,000 C. M. Stranded 276071 1225 13 50 
No. 18 Solid 276072 35 45 
No. 16 Solid 276073 35 45 
No. 14 Solid 276074 35 ‘45 
No. 12 Solid 276075 35 45 
No. 10 Solid 276076 35 45 
No. 9 Solid 276077 35 45 
No. 8 Solid 276078 35 45 
No. 7 Solid 276079 35 45 
No. 6 Solid 276080 35 45 
No. 5 Solid 276081 40 60 
No. 4 Solid 276082 40 50 
No. 3 Solid 276083 40 50 
No. 2 Solid 276084 45 55 
No. 1 Solid 276085 50 15 
No. 0 Solid 276086 60 85 
No. 00 Solid 276087 75 oo 
No. 000 Solid 276088 90 1 20 
No. 0000 Solid 276089 110 1 50 


See table following lists of connectors for diameter of solid wire or stranded cable for which the standard terminals above 


listed are provided. 
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FRANKEL SOLDERLESS CONNECTORS—Continued 


REDUCERS 


Reducers are used for connecting two conductors 
of different sizes of cable or solid wire. They are 
especially useful in connecting solid round buses on 
switchboards to feeder cables. 


All reducers are special owing to the possible 
combinations of sizes. Order should specify ‘‘Re- 


ducers, FRANKEL STYLE No. ZIG. eee cee 
(giving number or size of solid wire or cable for 
each end).”’ 


List price covers connector with both ends of 
the same size. To ascertain the list price of re- 
ducers take 14 of the list price of each of the two 
required sizes and the sum of theée results will be 
the total list price. 


For example, the list price of a reducer con- 


f Plain Polished 
Size of Finish Finish 
Wire or Cable* List Price List Price 
14 to 6 8 35 $45 
5 to3 40 50 
2 45 55 
1 50 75 
0 60 85 
00 75 1 00 
000 90 1 20 
0000 i 10 1 50 
250,000 1 30 2 00 
300,000 1 50 2 20 
350,000 1 75 2 50 
400,000 2 00 2 75 
450,000 2 25 3 00 
500,000 2 60 3 25 
550,000 2 90 3 50 
600,000 - 3 25 3 75 
650,000 3 50 4 00 


*Wire and cable numbers are B. and S. standard gauge. 

















PATENTED 

FEB.19,'07 
JULY3O,'O7 
MAY 25,'08 


FRANKEL No. 2586 


necting a 400,000 c. m. cable with a No. 000 cable 
is obtained as follows: 

}4 list price of two-way for 400,000 c.m. (list price $2.00) =$1.00 
4 list price of two-way for No. 000 (list price $ .90) = .45 





Total list price $1.45 

Plain Polished 
Size of Finish Finish 

Wire or Cable* List Price List Price 
700,000 $3 75 $4 25 
750,000 400 4 50 
800,000 4 25 475 
850,000 4 50 5 00 
900,000 4 75 5 50 
950,000 5 00 6 OO 
1,000,000 5 25 6 25 
1,100,000 5 50 6 50 
1,200,000 5 75 6 75 
1,300,000 6 25 7 25 
1,400,000 7 00 8 00 
1,500,000 a 7D 8 75 
1,600,000 8 50 9 50 
1,700,000 9 25 10 25 
1,800,000 10-00 11 00 
1,900,000 10 75 12 00 
* 2,000,000 11 50 12 50 
2,500,000 12 25 13 50 


See table. following lists of connectors for diameter of solid wire or stranded cable for which the standard terminals above 


THREE-WAY CONNECTORS 


listed are provided. 















































connectors, FRANKEL STYLE No. 2561, 
mains for: . 2 .\.47. (giving number or 




















size of solid wire or cable for both 























PATENTED 
FEB.19,'07 
JULYSO,'O7 
MAY 25,09 



















































































FRANKEL No. 2561 


Three-way connectors are used to make a main- 
line splice that is on a straight line, and a branch 


splice off of the main. They can be furnished to _ 


connect any three sizes of solid wire or stranded 
cable. 


All three-way connectors are special owing to the 
large number of possible combinations of sizes in 
main or branch. Orders should specify “Three-way 





‘4 list price of three-way for 0000 


ends of main); branch for........ 


(giving number or size of wire or 
cable. )" 


State whether plain or polished 
finish is wanted. List price covers 
connection with mains and branch 

of same size. To ascertain the list 
price of connectors having different 
size mains and branch, take 14 the 
list price of each of the three required 
sizes and the sum of these three re- 
sults will be the total list price. For 
example, the list price for a three- 
way connector for 400,000 c. m. to 
300,000 c. m. cables in main to branch 
for 0000 cable is found as follows: 
1% list price of three-way for 400,000 c.m. (list price $3.00) =$1.00 


1 list price of three-way for 300,000 c.m. (list price $2.25)= .75 
1% list price of three-way for 0000 (list price $1.65) = .55 


Total list price $2.30 





Or, if both mains are 400,000 c.m., and branch 0000 cable: 
2% list price of three-way for 400,000 ¢.m. (list price $3.00) =$2.00 
(list price $1.65)= .55 


Total list price $2.55 





(Continued on next Page) 
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FRANKEL SOLDERLESS CONNECTORS—Continued 


THREE-WAY CONNECTORS—Continued 


Plain Polished Plain Polished 
Size of Finish Finish Size of Finish Finish 
Wire or Cable* List Price List Price Wire or Cable* List Price List Price 
14 to 6 $ 55 $ 75 750,000 8 6 0O $ 7 20 
5 to 3 60 80 | 800,000 6 40 7 50 
2 710 1 00 | 850,000 ° 675 8 00 
1 715 ELMO'S 900,000 7 00 8 50 
0 90 1 25 | 950,000 7 50 9 00 
00 tro 1 50 1,000,000 7 80 9 40 
000 1 35 1 75 1,100,000 8 25 10 OO 
0000 1 65 2 00 | 1,200,000 9 00 10 50 
250,000 1 95 2 35 1,300,000 9 75 11 00 
300,000 2 25 2°75 | 1,400,000 10 50 12 00 
350,000 2 60 3 00 1,500,000 11 20 12 50 
400,000 3 00 3 75 1,600,000 12 00 13 50 
450,000 3 40 4 25 1,700,000 12 75 13 75 
500,000 3 90 4 80 | 1,800,000 13 50 14 60 
550,000 4 40 5 20 | 1,900,000 14 25 15 00 
600,000 4 80 6 OO | 2,000,000 15 0O 16 OO 
650,000 5 25 6 50 | 2,500,000 18 00 19 00 
700,000 5 60 7 0O | 


*Wire and cable numbers are B. and S. standard gauge. 


See table following lists of connectors for diameter of solid wire or stranded cable for which the standard terminals above 
listed are provided. 


ELBOWS 


Elbow connectors are used to connect conductors 
at right angles, these conductors being of the same 
or any two different sizes. All elbow connectors are 
special, owing to the possible combinations of sizes. 
Order should specify ‘‘Elbow connectors, FRANKEL 
StyLE No. 2562, for........(giving number or 
size of solid wire or cable for each end.)”’ 





State whether plain or polished finish is wanted. 
PATENTED 
FEB,19,°07 
JULY30,'07 





List price covers connector with both ends of the 
same size. To ascertain the list price of connectors 











. < ~ . & @ MAY 25,'09 
having different size ends, take 14 the list price of 
each of the two required sizes and the sum of these 
results will be the total list price. 
For example, the list price of an elbow to connect 
a No. 0000 cable to a No. 0 cable is obtained as 
follows: 
, 1% list price for No. 0000 (list price $1.10) = $ .55 
1% list price for No. 0 (list price .60) = .30 FRANKEL No, 2562 
Total list price $ .85 
Plain Polished Plain Polished 
Size of Finish Finish Size of . Finish Finish 
Wire or Cable* List Price List Price Wire or Cable* List Price List Price 
14 to 6 $ 35 $ 45 750,000 $4 00 $450 — 
5 to3 40 50 800,000 4 25 4 75 
2 45 55 850,000 4 50 5 0O 
1 50 715 900,000 4 75 5 50 
0 60 85 950,000 5 00 6 00 
00 - 75 1 00 1,000,000 5 25 6 25 
000 90 1 20 1,100,000 5 50 6 50 
0000 110 1 560 1,200,000 5 75 6 75 
250,000 1 30 2 00 | 1,300,000 6 25 7 25 
300,000 1 50 2 20 1,400,000 7 0O 8 00 
350,000 1 75 2 50 1,500,000 7 15 8 75 
400,000 2 00 2 75 | 1,600,000 8 50 9 50 
450,000 2 25 3.00 | — 1,700,000 9 25 10 25 
500,000 2 60 3 25 1,800,000 10 00 11 00 
550,000 2 90 3 50 1,900,000 10 75 12 00 
600,000 3 25 3 75 2,000,000 11 50 12 50 
650,000 3 50 4 00 2,500,000 12 25 13 50 
700,000 3 75 4 25 | 


*Wire and cable numbers are B. and S. standard gauge. 


See table following lists of connectors for diameter of solid wire or stranded cable for which the standard terminals above 
listed are provided. 
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FRANKEL SOLDERLESS CONNECTORS—Continued 


PLUG-STUD CONNECTORS 


Plug-stud connectors are used for con- 


threaded stud or rod. All plug-stud con- 
nectors are special owing to the possible f 
combinations of sizes. 


Orders should specify, ‘“‘Plug-stud con- 
nectors. FRANKEL STYLE No. 2563, for 
......(giving number or size of cable or 
solid wire for connector end) and........ 
(giving diameter or threads per inch of the stud 
to which the connector is to be attached).” 
State whether plain or polished finish is wanted. 
List price covers connector in which the diameter 
of stud specified is not greater than the diameter of 


Plain Polished 
Size of Finish Finish 
Wire or Cable* List Price List Price 
14 to 6 $ 30 $ 40 
5 to 3 35 45 
2 40 50 
1 45 55 
0 50 60 
00 60 70 
000 70 85 
0000 80 1 00 
250,000 1 00 1 20 
300,000 1 20 1 50 
350,000 1 40 1 75 
400,000 1 60 1 90 
450,000 1 80 210 
500,000 2 00 2 40 
550,000 2 30 2 75 
600,000 2 60 3 00 
650,000 2 80 3 20 
700,000 3 00 3 40 


*Wire and cable numbers are B. and S. standard gauge. 





PATENTED 
FEB. 19,°07 
JULY30, 07 
MAY 25,°09 





FRANKEL No. 2563 


wire or cable. Special prices will be quoted for 
plug-stud connectors drilled and tapped for larger 
diameter studs than the size specified for wire 
or cable. 


Plain Polished 
| Size of Finish Finish 
| Wire or Cable* List Price List Price 

750,000 3 20 3 75 

800,000 3 40 4 00 

850,000 3 60 410 

900,000 3 80 4 30 

950,000 4 00 4 50 
1,000,000 _ 4 20 470 
1,100,000 4 40 4 90 
1,200,000 4 60 510 
1,300,000 5 00 5 50 
1,400,000 5 60 610 
1,500,000 6 20 6 70 
1,600,000 6 40 6 90 
1,700,000 6 80 7 30 
1,800,000 7 20 7°70 
1,900,000 7 60 8 10 
2,000,000 8 00 8 50 
2,500,000 9 80 10 30 


' 
See table following lists of connectors for diameter of solid wire or 


stranded cable for which the standard terminals above listed are provided. 


STUD CONNECTORS 


























PATENTED 
FEB. 19,'07 
JULYSO,‘0? 
MAY 25,'09. 


FRANKEL No, 2564 


Stud connectors are used to connect wire or cable 
to block terminals by screwing the stud end of the 
connector into a threaded hole, or to strap terminals 
by inserting the stud end through a hole in the 
strap and clamping by a nut on the end of the stud. 

All stud connectors are special owing to the 
possible combinations of sizes. Order should 
specify, “Stud connectors, FRANKEL STYLE No. 
2564, for........(giving number or size of cable 
or solid wire) and..............(giving length and 
diameter of plug wanted and number of threads 
per inch).”’ 

List price covers connector for size of wire or 
cable as listed and with ordinary diameter and 
length of stud. For extra large diameter or length 


*Wire and cable numbers are B. and S. standard gauge. 


of stud special prices will be quoted. 


Plain Polished 
Size of Finish Finish 

Wire or Cable* List Price List Price 
14 to 6 $ 30 $ 35 
5 to3 35 40 
2 40 45 
1 . 45 50 
0 50 60 
00 60 70 
000 70 85 
0000 80 1 0O 
250,000 1 00 1 20 
300,000 1 20 1 50 
350,000 1 40 1 75 
400,000 1 60 1 90 
450,000 1 80 210 
500,000 2 00 2 40 
550,000 2 30 2 75 
600,000 2 60 3 00 
650,000 2 80 3 20 
700,000 3 00 3 40 
750,000 3 20 3 75 
800,000 3 40 4 00 
850,000 3 60 410 
. 900,000 3 80 4 30 
950,000 4 00 4 50 
1,000,000 4 20 4 70 
1,100,000 4 40 4 90 
1,200,000 4 60 5 10 
1,300,000 5 00 5 50 
1,400,000 5 60 610 
1,500,000 6 20 6 70 
1,600,000 6 40 6 90 
1,700,000 6 80 7 30 
1,800,000 7 20 7 70 
1,900,000 7 60 810 
2,000,000 8 00 8 50 
2,500,000 9 80 10 30 


See table following lists of connectors for diameter of solid wire or cable for which the standard terminals above listed are 


provided. 
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FRANKEL SOLDERLESS CONNECTORS—Continued 


SERVICE BOX PLUGS 























PATENTED 

FEB.19,.°07 
JULYSO,'O?7 
MAY 25,'09 





FRANKEL No. 2566 


> 
Service box plug connectors are used for making 
connections to fuses where a round stud is required 
on the connector for use in a screw clamp terminal. 
All service box plug connectors are special. Order 
should specify ‘Service box plug connectors, 
FRANKEL STYLE No. 2566, for........(giving 
number and size of cable or solid wire) and........ 
(giving diameter and length of plug).” 
State whether plain or polished finish is wanted. 
List price covers connector of size specified. 
Special prices will be quoted on connectors of larger 
S1Zes. 


: Length of Diameter of Plain Polished 
Size of ug Plug Finish Finish 
Wire or Cable* Inches Inches List Price List Price 

14 to 4 5% 3% $ 25 8 35 
3tol 34 % 30 40 
0 34 % 40 55 

00 34 % 50 70 

000 1 % 60 80 
0000 1 4 65 85 


*Wire and cable numbers are B. and S. standard gauge 

See table following lists of connectors for diameter of solid 
wire or cable for which the standard terminals above listed 
aré provided. 


SERVICE. BOX LUGS 


PATENTED 
FEB. 19,°07 
JULY30,°07 
MAY 86,°0% 





FRANKEL No. 2567 


Service box lugs are used for connecting wires 
or cables to fuses where the terminal is a stud with 
a clamping nut or binding screw. The contact 
surface is slotted so that it can be slipped over the 
stud or screw without removing the screw or nut. 
The lug ends are tapered to slip under the washer. 

All service box lugs are special. When ordering 
specify ‘“‘Service box lug connectors, FRANKEL 
StyLte No. 2567, for........(giving number and 
size of cable or solid wire) and........ (giving 
length and width of base and size of slot).” 

State whether plain or polished finish is wanted. 


List price covers connector of the size listed with 
any size slot as ordered. 


Base Base Plain Polished 

Size of Width Length Finish Finish 

Wire or Cable* Inches Inches List Price List Price 

14to4 34 4% $ 25 $ 35 

3 tol 34 34 30 40 

0 34 1 40 50 

00 % 1 50 70 

000 1 1% 60 80 

0000 1 1% 10 1 00 


*Wire and cable numbers are B. and S. standard gauge. | 

See table following lists of connectors for diameter of solid 
wire or cable for which the standard terminals above listed 
are provided. 
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FRANKEL SOLDERLESS CONNECTORS—Continued 


FRONT CONNECTOR LUGS 


Front connector lugs are used for con- 
necting solid wire or cable to generator 
terminals on large machines or to flat 
bus-bars or front-connected switches. 
These connectors are made with rectangu- 
lar contact surface undrilled, but will be 
furnished drilled when so specified, with- 
out addition to list price. 









PATENTED ; ee : 
FEB. 19,'07 ; KN 


c 


Orders should specify “Front connector JULYSO,‘07 
lugs, FRANKEL STYLE No. 2568, for...... pcathceations 
(giving number and size of cable or solid FRANKEL No. 2568 
Wit!) |. And occas od x: .(giving length and 
width of contact surface, if special size is required, List price covers connector of the size listed with 


and diameter of hole in surface if desired).”’ contact surface undrilled or, where specified, drilled 
State whether plain/or polished finish is wanted. as desired. See price table below. 


BACK CONNECTOR LUGS 


are undrilled, but where desired they will 
be furnished drilled when so specified, 
without addition to list price. 

Orders should specify ‘Back connector 
lugs, FRANKEL STYLE No. 2509; fore ee. 
(giving number and size of cable or solid 
wire) and....... .(giving diameter of 
contact surface if special size is required, 
and diameter of hole in surface if de- 












































ATENTED 
EB.19.'07 



























































































































































































































































































































































JULYSO, 07 sired).’”’ 
MAY 25,'0a . . . 
FRANKEL No. 2560 ; State whether plain or polished finish 
‘ is wanted. 
Back connector lugs are used for connecting solid List price covers connector of the size listed with 


wire or stranded cable to bolts or studs, and are surface undrilled, or, where specified, drilled as 
made with round contact surface. Contact surfaces desired. See price table below. 


PRICES 


Front and Back Connector Lugs 


———— FRONT Anp BAck 








FRONT AND BAck 





CONNECTORS | CONNECTORS 
Plain Polished | Plain Polished 
Size of Finish Finish } Size of Finish Finish 
Wire or Cable* List Price List Price Wire or Cable* List Price List Price 

14 to 6 $ 25 $ 40 750,000 $2 90 $3 70 

5 to 3 30 50 | 800,000 4 3 10 4 00 

2 35 55 | 850,000 3 30 4 20 

1 40 60 900,000 3 50 4 50 

0 45 75 950,000 3 70 4 70 

00 55 85 1,000,000 3 90 5 00 

000 65 1 00 1,100,000 410 5 20 

0000 80 1 20 1,200,000 4 30 5 50 

250,000 95 1 35 1,300,000 4 60 5 60 

300,000 110 1 50 1,400,000 4 90 6 OO 

350,000 1 30 1 70 1,500,000 5 20 6 25 

400,000 1 45 1 90 1,600,000 5 60 6 75 

450,000 1 65 215 1,700,000 6 00 7 25 

500,000 1 80 2 40 1,800,000 6 50 8 00 

550,000 2 00 2 50 1,900,000 7 00 8 50 

600,000 2 30 3 00 2,000,000 7 50 9 00 

650,000 2 50 3 20 | 2,500,000 9 50 11 00 
700,000 2 70 3 50 


| 
*Wire and cable numbers are B. and S. standard gauge. 


_ See table following lists of connectors for diameter of solid wire or stranded cable for which the standard terminals above 
listed are provided. ; 
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Section 1-B—Part II] 


FRANKEL SOLDERLESS CONNECTORS—Continued 


GROUNDING TAP CONNECTORS 


Grounding tap connectors are used to connect 
wire or cable to a gas pipe for grounding a circuit. 
The pipe end of the connector is threaded to receive 
a standard gas pipe of size specified. All grounding 
tap connectors are special owing to the possible 
combinations of sizes. Order should specify, 
“Grounding tap connectors, FRANKEL STYLE No. 
2565, for........(giving number and size of cable 
or solid wire) and........(giving standard size of 
gas pipe).”’ 

State whether plain or polished finish is wanted. 

Special prices will be quoted on grounding tap 
connectors of sizes other than listed below. 


Size of Plain Polished 
Size of Pipe Finish Finish 
Wire or Cable* Inches List Price List Price 
14 to 1 3% $ 40 $ 50 
14 tol A 45 55 
14to1 3% 60 715 
14tol 1 715 90 
0 to 0000 4% 75 90 
0 to 0000 34 80 1 00 
0 to 0000 1 85 110 


*Wire and cable numbers are B. and S. standard gauge. 

See table following lists of connectors for diameter of solid 
wire or cable for which the standard terminals above listed are 
provided. 


SWIVEL LUGS 


Swivel lugs consist of a 
combination of two round- 
surface lugs having the 
contact surface of one 
mounted on the contact 
surface of the otherin such 
a way that a swiveling 
motion is permitted, and 
cables or wires of any size 
coming from any two diff- 
H erent directions may be 
} connected. 

Allswivel lugs are spec- 
ial because of the possible 
combinations of sizes. 




















































































































FRANKEL No. 2574 


Plain Polished 
Size of Finish Finish 
Wire or Cable* List Price List Price 
14to6 $ 50 $ 80 
5 to 3 60 1 0O 
2 710 110 
1 80 1 20 
0 90 1 50 
00 1 10 1 70 
000 1 30 2 00 
0000 1 60 2 40 
250,000 1 90 2 70 
300,000 2 20 3 00 
350,000 2 60 3 40 
400,000 2 90 3 80 
450,000 3 30 4 30 
500,000 3 60 4 80 
550,000 4 00 5 0O 
600,000 4 60 6 00 
650,000 5 OO 6 40 
700,000 5 40 7 00 


*Wire and cable numbers are B. and S. standard gauge. 
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FRANKEL No. 2565 
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Orders should specify ‘‘Swivel lugs, FRANKEL STYLE 
No. 2574, for........(giving number or size of solid 
wire or cable for each end).”’ 


State whether plain or polished finish is wanted. 


The list price covers lug with both ends of the 
same size. To ascertain the list price of lugs having 
different size ends, take 14 the list price of each 
of the two required sizes and the sum of these re- 
sults will be the total list price. 

For example, the list price of a lug to connect 
No. 0000 cable to a No. 0 cable is obtained as 
follows: 





s list price for No. 0000 (list price $1.60) = § .39 

2 list price for No. 0 (list price 90) = .45 

$1.25 
Plain Polished 
Size of Finish Finish 

Wire or Cable* List Price . List Price 

750,000 5 80 7 40 
800,000 6 20 8 00 
850,000 6 60 8 40 
900,000 7 00 9 00 
950,000 7 40 9 40 
1,000,000 7 80 10 0O 
1,100,000 8 20 10 40 
1,200,000 8 60 11 00 
1,300,000 9 20 11 20 
1,400,000 9 80 12 00 
1,500,000 10 40 12 50 
1,600,000 11 20 13 50 
1,700,000 12 00 14 50 
1,800,000 13 00 16 00 
1,900,000 14 00 17 00 
2,000,000 15 0O 18 00 


2,500,000 19 00 22 00 


See table following lists of connectors for diameter of solid wire or stranded cable for which the standard terminals above 


listed are provided. 
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FRANKEL SOLDERLESS CONNECTORS—Continued 


ANGLE CONNECTOR LUGS 











PATENTED 
FEB.19,'07 
JULY3O,'O? 
MAY 25,’°08 


FRANKEL No. 2570 


Angle connector lugs are made with round or 
rectangular contact surface at an angle of 45° to 
the connector. Contact surfaces are undrilled but 
where desired they will be furnished drilled without 
addition to list price. 

Frankel No. 2570 has round contact surface; No. 
2571 has rectangular contact surface. 

Orders for round-surface lugs should specify 
“Angle connector lugs with round surface, FRANKEL 
STYLE No. 2570, for ........(giving number and 
size of cable or solid wire) and........ (giving 
diameter of contact surface if special size is required, 
and diameter of hole in surface if desired).’’ Orders 
for rectangular surface lugs should specify ‘‘Angle 
connector lugs with rectangular surface, FRANKEL 
STYLE No. 2571, for........(giving number and 
size of cable or solid wire) and........ (giving 
length and width of contact surface if special size 
is required, and diameter of hole in surface if 
desired).”’ 

State whether plain or polished finish is wanted. 

List price covers connector of the size listed with 
contact surface undrilled or, where specified, drilled 
as desired. 


RIGHT ANGLE LUGS 








PATENTED 
FEB. 19,°07 
JULYSO,°07 
MAY 26,'09. 








FRANKEL No. 2572 


Right angle connector lugs are made with round 
or rectangular contact surface at an angle of 90° to 
the connector. Contact surfaces are undrilled but 
where desired they will be furnished drilled when 
so specified, without addition to list price. 

Frankel No. 2572 has round contact surface: 
No. 2573 has rectangular contact surface. 

Orders for round-surface connectors should 
specify “Right angle’ connector lugs with round 
surface, FRANKEL STYLE No. 2572, for........ 
(giving number and size of cable or solid wire) and 

.....(giving diameter of contact surface if 
special size is required, and diameter of hole in 
surface if desired)."’ Orders for rectangular-surface 
connectors should specify ‘Right angle connector 
lugs with rectangular surface, FRANKEL STYLE No. 
2573, for........(giving number and size of cable 
or solid wire) and........ (giving length and width 
of contact surface if special size is required, and 
diameter of hole in surface if desired).” 

State whether plain or polished finish is wanted. 

List price covers connector of the size listed with 
contact surface undrilled or, where specified, drilled 
as desired. 


PRICES 
Angle Connector Lugs and Right Angle Lugs 
Plain Polished ’ Plain Polished 
Size of Finish Finish _ Size of Finish Finish 
Wire or Cable* ; List Price List Price Wire or Cable* List Price List Price 

14 to 6 $ 25 $ 40 750,000 2 90 3 
5 to 3 30 50 800,000 3 10 4 00 
2 35 55 850,000 3 30 4 20 
1 40 60 900,000 3 50 4 50 
0 45 75 950,000 3 70 4 70 
00 55 85 1,000,000 3 90 5 00 
000 65 1 00 1,100,000 410 5 20 
0000 80 1 20 1,200,000 4 30 5 50 
250,000 95 1 35 1,300,000 4 60 5 60 
300,000 110 1 50 1,400,000 4 90 6 0O 
350,000 1 30 170 1,500,000 5 20 6 25 
400,000 1 45 1 90 1,600,000 5 60 6 75 
450,000 1 65 215 1,700,000 6 00 7 25 
500,000 1 80 2 40 1,800,000 6 50 8 00 
550,000 2 00 2 50 1,900,000 7 00 8 50 
600,000 2 30 3 00 2,000,000 7 50 8 00 
650,000 2 50 3 20 2,500,000 9 50 11 00 

700,000, 2 70 3 50 


*Wire and cable numbers are B. and S. standard gauge. 





See table following lists of connectors for diameter of solid wire or cable for which the standard terminals above listed are 


provided. 
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FRANKEL SOLDERLESS CONNECTORS—Continued 


CABLE TAPS 


Cable taps are used to connect a branch of solid 
wire or stranded cable to main cable or wire. The 
tap consists of a hook for clamping on the main, and 
a connector attached to the shank of the hook for 
taking the branch. The hook is provided with an 
inner shoe, which can be adjusted by turning the 
shank or post of the tap. 

The cable tap is connected to the main by placing 
the hook over the wire or cable from which the 
insulation has been removed and then inserting the 
shoe and screwing up the post until contact is made. 
The branch is connected up by inserting the bared 
end of the wire or cable in the connector and 
tightening up the compression screw. 

The style number covers cable taps for same size 
main and branch with plain finish only. When 
ordering taps with polished finish at list price speci- 
fied, follow instructions for special taps. 

Taps differing from the standard listed style 
numbers should be specified as ‘FRANKEL STYLE 
No. 2575, for........(giving number or size of 
solid wire or cable of both main and branch).”’ 

The list price covers cable taps for branch and 
main of same size. To ascertain the list price of 
taps for different size and branch, take 2 the list 
price of the main plus } the list price of the branch. 

For example, the list price of a tap for a 400,000 


Plain Polished 
Size of Finish Finish 

Wire or Cable* Style No. List Price List Price 
No. 14 Stranded 276090 $055 $0 75 
No. 12 Stranded 276091 55 715 
No. 10 Stranded 276092 55 715 
No. 9 Stranded 276093 55 715 
No. 8 Stranded 276094 55 75 
No. 7 Stranded 276095 55 715 
No. 6 Stranded 276096 55 715 
No. 5 Stranded 276097 60 80 
No. 4 Stranded 276098 60 80 
No. 3 Stranded 276099 60 80 
No. 2 Stranded 276100 70 1 00 
No. 1 Stranded 276101 85 115 
No. 0 Stranded 276102 90 1 25 
No. 00 Stranded 276103 10 1 50 
No. 000 Stranded 276104 1 35 1 75 
No. 0000 Stranded 276105 1 65 2 00 
80,000 C. M. Stranded 276106 85 115 
100,000 C. M. Stranded 276107 90 1 25 
150,000 C. M. Stranded 276108 1 30 1 70 
200,000 C. M. Stranded 276109 1 60 1 95 
250,000 C. M. Stranded 276110 1 95 2 35 
300,000 C. M. Stranded 276111 2 25 2 75 
350,000 C. M. Stranded 276112 2 60 3 00 
400,000 C. M. Stranded 276113 3 00 3 75 
450,000 C. M. Stranded 276114 3 40 4 25 
500,000 C. M. Stranded 276115 3 90 4 80 
550,000 C. M. Stranded 276116 4 40 5 20 
600,000 C. M. Stranded 276117 4 80 6 00 
650,000 C. M. Stranded 276118 5 25 6 50 
700,000 C. M. Stranded 276119 5 60 7 00 
750,000 C. M. Stranded 276120 6 00 1 20 
800,000 C. M. Stranded 276121 6 40 7 50 
850,000 C. M. Stranded 276122 6 75 8 00 
,000 C. M. Stranded 276123 7 00 8 50 
950,000 C. M. Stranded 276124 7 50 9 00 
1,000,000 C. M. Stranded 276125 7 80 9 40 
1,050,000 C. M. Stranded 276126 8 00 9 65 


*Wire and cable numbers are B. and S. standard gauge. 


See table following lists of connectors for diameter of solid wire or cable for which the 


provided. 





| 
| 

















FRANKEL No. 2575 


c. m. main with a No. 0000 branch is obtained as 
follows: 





2% list price 400,000 C. M. main (list price $3.00) = $2.00 
¥% list price No. 0000 branch (list price $1.65) = 55 
Total list price $2.55 
Plain Polished 
Size of Finish Finish 
Wire or Cable* Style No. List Price List Price 
1,100,000 C. M. Stranded 276127 $8 25 $10 00 
1,150,000 C. M. Stranded’ 276128 8 65 10 25 
1,200,000 C. M. Stranded 276129 9 00 10 50 
1,250,000 C. M. Stranded 276130 940 1075 
1,300,000 C. M. Stranded 276131 975 1100 
1,350,000 C. M. Stranded 276132 1015 11 50 
1,400,000 C. M. Stranded 276133 10650 12 00 
1,450,000 C. M. Stranded 276134 1085 12 25 
1,500,000 C. M. Stranded 976135 1120 12 50 
1,550,000 C. M. Stranded 276136 1160 13 00 
1,600,000 C. M. Stranded 276137 1200 13 50 
1,650,000 C. M. Stranded 276138 1240 13 65 
1,700,000 C. M. Stranded 276139 1275 13 75 
1,750,000 C. M. Stranded 976140 1315 1415 
1,800,000 C. M. Stranded 976141 138 50 14 50 
1,850,000 C. M. Stranded 275142 1390 1475 
1,900,000 C. M. Stranded 976143 1425 15 00 
1,950,000 C. M. Stranded 976144 1465 15 50 
2,000,000 C. M. Stranded 376145 1500 16 00 
2,500,000 C. M. Stranded 276146 1800 1900 
No 18 Solid 276147 55 75 
No 16 Solid 276148 55 75 
No 14 Solid 276149 55 715 
No 12. Solid 276150 55 75 
- No. 10 Solid 276151 55 76 
No. 9 Solid 276152 55 75 
No. 8 Solid 276153 55 715 
No. 7 Solid 276154 55 715 
No. 6 Solid 276155 65 716 
No. 5 Solid 276156 60 80 
No. 4 Solid 276157 60 80 
No. 3 Solid 976158 60 80 
No. 2 Solid 276159 70 1 00 
No. 1 Solid 276160 85 115 
No. 0 Solid 276161 90 1 25 
No. 00 Solid 276162 110 1 50 
No. 000 Solid 276163 1 35 1 75 
No. 0000 Solid 276164 65 2 00 


standard terminals listed above are 
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EQUALIZERS 














FRANKEL No. 2576 





























FRANKEL No. 2577 


Equalizers are used to equalize the load on two. 


power cables that run parallel or at right angles to 


each other. They are made by combining two: 
cable taps and are installed in the same manner 
that'a cable tap is connected to a main. They are: 
furnished with-connecting rod straight or bent, 


as .desired. 

All equalizers are special because of the possible 
combinations of sizes. Orders for:equalizers should 
specify “Equalizer, FRANKEL STYLE: No. 2576, (or 


Styte. No. 2577) for........:(giving number or 
size ‘of solid-wire or stranded cable for each end) 
and........(giving.. shape of -connecting rod, 
distance between center’ of cables, and rane 
whether parallel or at:right angles). -. = 

State whether plain: or polished finish is’ biti. 
. The price of equalizers is the same as’ that of two 
cable taps: (see preceding page) ..of . corresponding 
size plus a special price on connecting rods, which 
may be obtained on application. 
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FRANKEL SOLDERLESS CONNECTORS—Continued 


BINDING POSTS AND TERMINAL 
CONNECTORS 


Binding Posts 


These. binding posts are fitted with a Frankel 
solderless connector which grips the wire. They 
are made of brass and are of two forms as illtstrated. 

Orders should specify ‘‘Binding post and terminal 
connector, FRANKEL STYLE No. (2578 or 2579), 
for........(giving number of wire and stating 
whether solid or stranded).” 

State whether plain or polished finish is wanted. 

The list prices cover binding post and connector 
of the styles and sizes listed. 


No. 2578 
Plain Finish Polished Finish 
Size of Wire* List Price, Each List Price, Each 
18 to 16 $ 25 $ 35 
14 to 12 30 40 


10 to 8 35 45 


*Wire and cable numbers are B. and S. standard gauge. 





FRANKEL No. 2578 FRANKEL No. 2579 


No. 2579 


Plain Finish 
List Price, Each 


Polished Finish 


Size of Wire* List Price, Each 


18 to 16 $ 25 $ 30 
14 to 12 25 35 
10 to 8 30 40 


See table following lists of connectors for diameter of solid wire or cable for which the standard terminals above listed are 


provided. 


Terminal Lug Connectors 





FRANKEL No. 2580 


These terminal lugs are made for use on panel 
boards, knife switches, bell’ and telephone con- 
struction, etc. The wire end of the lug is equipped 
with a Frankel solderless connector which grips the 
wire or cable and makes electrical contact. They 
are made in three different styles. 

Frankel No. 2580 has a rectangular contact 
surface which is regularly furnished undrilled. 
However, lugs will be drilled where specified without 
addition to list price. 

Frankel No. 2581 is made with slotted contact 
surface tapered for slipping under the binding post 


Frankel 

No. Size of Wire 
2580 18 to 16 
2581 14 to 12 
2582 10 to 8 


*Wire numbers are B. and S. standard gauge. 





FRANKEL No. 2581 





FRANKEL No. 2582 


clamping nut or screw head. The size of slot must 
be specified on order. 

Frankel No. 2582 is an angle lug with slotted 
contact surface and specially adapted for panel 
work. The size of slot must be specified on order. 

Order should specify ‘Terminal lug connectors, 
FRANKEL STYLE NO.......(giving style desired), 
for........(giving number of wire and stating 
whether solid or stranded).” 

State whether plain or polished finish is wanted. 

The list prices cover terminal lug connector of the 
styles and sizes listed. 


Polished Finish 
List Price, Each 


Plain Finish 
List Price, Each 


$ 20 $ 30 
25 35 
30 40 


See table following lists for diameter of solid wire or stranded cable for which the standard terminals above listed are provided. 
Binding posts and terminal connectors can be furnished to fit wire up to No. 26 B. and S. standard gauge; prices on 


application. 
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TROLLEY WIRE SPLICING SLEEVES 




































































































































































Frankel No. 2583 


Frankel splicing sleeves are used for splicing 
trolley wires without using solder. They consist of 
a center sleeve or nut having a right-hand thread in 
one end and a left-hand thread in the other, and 
two end pieces that screw in the sleeve, or nut, and 
clamp the ends of the wire. The end pieces have 
slotted tapering jaws with an open steel ring on 
the inside of the jaws. When the strain is applied, 
this ring forms and is upset. 

These sleeves are made of drawn brass or bronze. 


Orders should specify ‘‘Trolley wire splicing 
sleeve, FRANKEL STYLE No. 2583, for........ 
(giving size of wire) and........(giving material, 
brass or bronze).” 


Brass Bronze 
Size of Wire* List Price, Each List Price, Each 
0 Round Wire $1 60 $2 00 
00 Round ae 5 yi . an 
000 Round Wire 
0000 Round Wire 2 80 3 20 


*Wire numbers are B. and S. standard gauge. — 
See table on next page for diameter of solid wire for whicn 
the splicing sleeves above listed are provided. 


SPANNER AND WRENCH 















































SPANNER, FRANKEL No. 2584 
WRENCH, FRANKEL No. 2585 


The spanner and spanning wrench are used for 
installing trolley wire splicing sleeves, as shown. 


Order should specify “Spanner, FRANKEL STYLE 


No. 2584” or ‘Spanning wrench, FRANKEL STYLE 


No. 2585.” 

Frankel No. Description List Price 
2584 Spanners, Cast Iron 84 00 
2585 Spanning Wrench 1 Q0 


2521S, 
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DIAMETER OF STRANDED CABLE AND SOLID WIRE 











Stranded Cable Solid Wire 
No. B. and S. No. B. and S. z No. B. and S. | 
Gauge or Diameter Gauge or Circular Diameter | Gauge or Circular Diameter No. B.andS. Diameter 
Circular Mills in Inches Mills in Inches Mills in Inches Gauge in Inches 
14 .073 200,000 515 1,150,000 1.236 18 .040 
12 -092 250,000 co Te 1,200,000 1.263 16 .050 
10 115 300,000 -630 1,250,000 1.289 14 .064 
9 .130 350,000 .680 1,300,000 1.315 12 .081 
- 8 .145 400,000 .727 1,350,000 1.340 10 .102 
7 .164 450,000 772, 1,400,000 1.364 | 9 “LS 
6 184 500,000 re sim 1,450,000 1.388 || 8 128 
5 * 206 550,000 -854 1,500,000 1.412 if .144 
4 -231 600,000 -892 } 1,550,000 1.436 | 6 -162 
3 .260 650,000 -929 1,600,000 1.459 5 -182 
2 .293 700,000 -964 1,650,000 1.482 4 .204 
1 dz 750,000 997 | 1,700,000 1.504 || 3 .229 
0 375 800,000 1.031 1,750,000 1.526 || 2 258 
00 .420 850,000 1.062 1,800,000 1.548 || 1 .289 
000 -472 900,000 1.093 1,850,000 1.569 || 0 .325 
0000 -528 950,000 1.122 1,900,000 1.590 | 00 -365 
| 
80,000 sa20 1,000,000 1.152 1,950,000 1.611 000 -410 
100,000 .363 1,050,000 1.181 2,000,000 1.632 0000 .460 
150, 444 1,100,000 1.209 2,500,000 1.850 || 
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j. The Bryant Electric Company 


Bridgeport, Conn. 


| Makers of . 
ELECTRIC WIRING DEVICES 





ia 
: 
: 


A te ee 





nec _estvin hceae ha capi ica 





325,000 square feet of floor space—the largest plant in the world 
devoted exclusively to the manufacture of electric wiring devices 


Address all correspondence and orders to 


The Bryant Electric Company 


Bridgeport, Conn. 


4 or to nearest Branch Office 


| 1 | NEW YORK CHICAGO _ SAN FRANCISCO 
51 East 42nd Street 323 West Jackson Blvd. 149 New Montgomery Street 

| : 

; 

) 
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Section 12-A 


DEVELOPMENT OF SAFETY APPARATUS 


The Krantz Manufacturing Company, whose 
apparatus is listed herein, has been a leader in the 
development of all forms of low-voltage safety 
apparatus. 


For-a long time the low voltages in constant use 
in homes, business places, and industrial plants, 
even including voltages as high as 500 in some 
cases, were considered not dangerous. About 
1909 so many cases of serious accident from contact 
with these voltages were made public that the 
necessity of safety apparatus became more generally 
recognized, along with the movement of the in- 
surance companies to require protection against 
wheels, ‘gears, belts, etc. It was pointed out that 
while wiring was covered by insulation and enclosed 
in steel conduits partly because of fire and life 
hazard, the switch and other devices with which the 
operators .came most in contact were left alive, 
although operated mostly by persons unfamiliar 
with electrical apparatus. The very fact that the 
voltage was low and not fatal or dangerous to every- 
body tended to make the average person more 
careless. 


The Department of Commerce, Bureau of Stand- 
‘ards, and the National Safety Council. took up the 
question and showed the dangers of open installa- 
tions of electrical apparatus, and at the present time 
the Bureau of Standards is on record in the National 
Safety Code as favoring the use of safety apparatus 
wherever stiitable apparatus is available. 
The tendency of the states has been to adopt this 
proposed Code as a required standard, and in some 


cases to go further in the requirements by preventing 
the possibility of touching any live part in the 
ordinary operation of a switch or the re-fusing of a 
circuit. 

The necessity of safety apparatus is further 
emphasized by the accident liability clause of 
various states making the state or employer re- 
sponsible for accidents to industrial employees, 
While the main reason for protection of employees 
is a humanitarian one, and most industrial plants 
go beyond legal, requirements in the provisions for 
protection, there is thus provided a financial justi- 
fication for the use of safety apparatus at a higher 
first cost than would apply to previous standard 
apparatus, such as open switches and live-face 
panel boards. 

It has remained, therefore, for the manufacturer 
to provide apparatus which includes adequate 
safety features. 


Attention *s called to the details of the Krantz 
safety apparatus, with especial reference to the high 
degree of safety provided as combined with the 
high degree of mechanical strength and excellence 
of electrical design. Safety apparatus must in- 
herently be more difficult to inspect than open 
apparatus, consequently ruggedness of parts and 
long life of contacts are necessary to satisfactory 
operation. Above all, where safety is sought after, 
the only degree that should be considered satisfac- 
tory is 100 per cent safety. 





AwaRpDED Gortp MEDAL AND SeEciAL MENTION 
AMERICAN MUSEUM OF SAFETY 
New York. 
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TYPE WK-100 SAFETY MOTOR-STARTING 
SWITCHES 


WITH AUTOMATIC OVERLOAD AND UNDERVOLTAGE TRIP 
FOR A. C. MOTORS UP TO 10 H. P. 


Single-Throw—Quick-Make and Quick-Break 


The type WK-100 Safety Motor-Starting Switch 
affords absolute protection to the operator (re- 
gardless of experience) as well as to the motor, and 
at the same time, costs so little as to warrant its 
installation with every induction motor of one to 
ten hp. capacity, single or pohyphase. These 
starters connect the motor directly to the line with- 
out the use of resistance or auto-transformers. 

Extreme simplicity of construction is particularly 
noticeable in the design of this switch; its first cost 
is low; and at the same time it possesses an unusual 
number of protective features that make it especial- 
ly desirable for general use. Prominent among 
these are the following: 

1. Perfect Safety to the operator. 

2. Full protection to the motor in starting. 

3. Undervoltage release. 

4, Inverse time-element overload release. 

5. Quick-make and  quick-break, preventing 
teasing motor and burning switch contacts. 

6. Switch will not remain closed on under- 
voltage or overload. 

7. Switch is opened or closed by hand by moving 
operating handle to ‘‘OFF” or ‘‘ON”’ position. 

8. Switch can be locked in ‘‘OFF”’ position. 

9. Door is interlocked with switch mechanism so 
that it can be opened only when sWitch is in “OFF”’ 
position. 

10. When door is open all accessible parts are 
dead and switch is locked “‘OFF.” 

11. Switch can be inspected by removing screws 
which hold on cover. 

12, Entire switch mechanism can be removed and 
replaced without disturbing box or conduits. 





Type WK-100 Switcs witu Door OPEN, SHOw1nNG AccEss 
TO PROTECTIVE DevicEs—ALL ACCESSIBLE PARTS ARE ‘‘DEAD”’ 





Tyre WK-100 Switcu with OPERATING HANDLE 
LOCKED IN ’’OFF‘‘ PosITION 
(Lock Not INCLUDED IN StyLE NUMBER AND LIstT PRICE) 


13. Capacity of switch can be readily changed by 
substituting proper relays. 

14. Operating mechanism and under-voltage 
coil are easily removed from front without disturbing 
other switch parts. 

15. Current relaysautomatically reset themselves. 

16. Switches are double break, dividing the arc 
between two points. 

17. Knockouts provided in top, bottom and sides 
of box. 

18. Box is made dust-proof by overlapping cover. 

19. Line terminals and motor terminals are 
plainly indicated on slate base. 

Each switch, complete with proper current 
relays, is packed in a neat, corrugated-paper 
shipping carton making repacking unnecessary. 

21. Switch has approval of Board of Fire Under- 
writers. ate) 

22. Switches have ample capacity to interrupt 
locked current of motors up to 10 hp. 600 volts. 


Operation 


The operation of the Type WK-100 switch is the 
simplest possible—there are no complicated direc- 
tions to remember. The switch is closed and opened 
by moving the operating handle to the‘ON” and 
“OFF”’ positions. 


Construction 


The switch mechanism is enclosed in a steel box, 
which is arranged for wall mounting. The cover 
consists of two parts, connected together by hinges, 
the upper part being held in place by screws, while 
the lower part forms a door which gives access to 
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TYPE WK-100 SAFETY MOTOR-STARTING SWITCHES—Continued 


ices. This door is so arranged that 
it can be opened only when the switch is in the 
“OFF” position, and when the door is open the 
switch cannot be thrown ‘‘ON.”’ Hence all parts 
accessible when the door is open are electrically 
dead. 

A complete unit is formed by mounting the switch 
mechanism on a slate base and this unit may be 
removed or replaced without disturbing the box or 
the conduits. A damaged switch can, therefore, be 
readily renewed. 

The movable knife blades are moulded into Bake- 
lite hubs which are mounted on a square steel 
shaft and separated by Bakelite Micarta spacers. 
On 550 and 600-volt starters, parts of opposite 
polarity are separated by 14-inch slate barriers, 
which are rigidly mounted on the slate base. 

The operating handle rotates the blade shaft 
through a spring actuated mechanism, which pro- 
vides a quick-make and quick-break, regardless of 
the speed with which the handle is operated. The 
switch blades are double break, affording the 
maximum breaking capacity for the switch. 

The undervoltage release consists of a magnetical- 
ly-operated catch, which holds the switch in the 
closed position only when the line voltage is suff- 
ciently high. Should the voltage fail, the switch 
opens automatically. 


the protective dev 


Current Relays 


The inverse-time-element overload release con- 
sists of one or more current relays (the number 
depending on the number of the phases) which 
resemble cartridge fuses in appearance. Momentary 
overloads do not effect these relays, but should the 
load become so heavy as to endanger the motor, 
the relelays operate to open the switch. Standard 
relays are rated the same as N. E. C. fuses, up to 





Type WK-100 SwitcH WITH CovER REMOVED—SHOWING 
OPERATING MECHANISM AND PROTECTIVE DEVICES 


a 
and including 35 amperes, and should be ordered 
for rated capacity required. 

The capacity of the switch depends solely on the 
relays, as all other parts of the mechanism are 
the same for all capacities (although the magnet 
coil is suitable for use on its rated voltage and 
frequency only). Hence, to change the capacity 
of the switch all that is necessary is to change the 
relays to the required size, in which case the switch 
name plate should also be changed. 

In cases where motors do not have normal over: 
load capacity smaller relays should be used than 
regularly supplied. Where motors are under- 
rated and have greater overload capacity larger re- 
lays may be used. 





CURRENT RELAY FOR 


WK-100 SwiTCHES 


Capacity of Current Relays Required 






SINGLE PHASE 


ONE RELAY REQUIRED 










TWO PHASE 


Two ReLAys REQUIRED 
PER SWITCH 


nT 


| ' THREE PHASE 








Two RELAYS REQUIRED 
Per SwITcH 





VOLTAGE VOLTAGE VOLTAGE 

H. P. 220 440 110 220 440 550 110 220 440 550 
Amp. Amp. ; Amp. Amp. Amp. Amp. Amp Amp. Amp. Amp. 

A 3 2 2 s sg im sy = oe if rf 

Yo 6 3 2 5 3 2 1 6 3 2 1 

4 8 4 3 7 3 2 2 8 4 2 2 

1 10 5 4 10 5 3 2 12 6 3 2 

1% 15 7 6 12 6 3 3 15 7 4 3 

2 20 9 7 15 7 4 3 20 9 5 4 

3 25 12 10 20 10 5 4 25 12 6 5 

4 30 15 12 30 15 7 6 35 15 9 7 

5 mn 20 1s |) «35 20 9 8 a 20 10 9 

7% ay Serta a Ss 25 15 12 : 30 15 12 

10 35 20 ‘Seep eae 35 20 15 





Men: above relays are figured for 11% times full load current. 
without the switch trippings. 
In ordering extra current relays specify capacity in amperes. 


Current Relays 1 to 35 Amps. Specify C 








This normally allows slightly over 25% overload on the motor 


apacity Wanted. List Price Each $1.50 


500-334 





oui amie 


mean 


a te ea 


= anni Fe tes 


148 


Section 12-A 


Westinghouse-Krantz Safety Apparatus 


TYPE WK-100 SAFETY MOTOR-STARTING SWITCHES—Continued 


Style number and list price include type WK-100 safety motor-starting switch complete with current 


celays and undervoltage-release coil. 





























eee eeel ang sj 


List 





SINGLE-PHASE TWO-POLE ~——-TWO-PHASE FOUR-POLE 
StyLE No. arr STYLE No. 
HP|Cycles}; —__—_______| List 
110 V | 220 Vv | Price! 419 V| 220 V | 440 V| 550 V | Price 
4| 25 WIK+52092| Kesot0se26 001 Wee Odes... |. 200 $25 
41 GO aK -52089| K-52137] 21100 car inlene aE ec. | os... 25 
Ws] 25 | K-52053| K-52109|" 21.00] ....°. eggs | ol, 25. 
14 60 | K-52090] K-52128| 21.00] ...... Kesoossur.s. |... .: 25, 
84] 25 | K-52054| K-52110] 21.00]... Sate. K-52201| 25. 
841 60 | K-52091| K-52139] 21.00| |... KA523S5) Wn... K-52217| 25. 
1 | 25  |*K-52055)*K-52111] 21.00|K-52066|*K 52129|K-52172|K-52201| 25. 
1 | 60 |*K-52092|*K-52140] 21.00/K-52100/*K-52156|K-52186|K-52217| 25. 
143} 25 |*K-52056|*K-52112| 21.00|K-52067|\*K-52130|K-52172|K-52202| 25 
143} 60 |*K-52093)*K-52141] 21. 00|K-52102}*K-52157|K-52186|K-52218| 25. 
2 | 25 |*K-52057/*K-52113] 21.00/K-52068|*K-52131/K-52173(|K-52202| 25. 
2 | 60 |*K-52094|*K-52142] 21.00/K-52103/*K-52158|K-52187|K-52218) 25. 
3. )) 25 Sie *K-52114) 21.00|K-52069}*K-52132/K-52174|K-52203] 25. 
3 | 60" ewes *K-52143| 21.00/K-52104|*K-52159|K-52188|K-52219| 25. 
4 1, 25 | ees K-52115| 21.00/K-52071] K-52133|K-52175|K-52205| 25. 
a 60 ap rae: K-52143} 21.00|/K-52106] K-52160|K-52189|K-52220| 25. 
5): [Osab a es 2rd Sica os 21. 00|K-52072|*K-52134|K-52176|K-52206| 25. 
5) GDh gt sole We ea ae 21.00/K-52107|*K-52161|/K-52190|K-52221| 25. 
7144 25 PaOte TLS hake, 5001 co. *K-52135|K-52177|K-52207| 25. 
TV 60 aes ee sh Beell 2d. 200) beatae #K-52162/K-52191/K-52222| 25. 
10° Pigg ty (A JOY 310g eee *K-52136|K-52178|K-52208| 25. 
10°60 fh ate Listas sta OR *K-52163/K-52192|K-52226 25. 





*Stock Sizes. When ordering specify style number o 
except to be arranged for 40 or 50 cycles as the case may 


These switches are arranged for 50 per cent overl 





f switch. For 40.and 50 cycles, specify same style number as 60 cycles 





STYLE No. 
110 V | 220 V 440 V 





. oH a ae owe $22 
hae 5] echt a ee lida .22 
3 hs KeSS017) Ie gee ae 
Sen Ke92445] Mice te wade hae 
oe K-52118| ...... |K-52193] 22. 
th K-52146| ......° [K-52209] 22. 


K-52061]*K 52119]*K-52164|K-52193] 22. 
K-52095|*K-52147|*K-52179|K-52209] 22. 
K-52062|*K-52120|*K-52165|/K-52194| 22. 
K-52096|}*K-52148]*K-52180/K-52210| 22. 
K-52063|*K-52121]*K-52166|K-52195| 22. 
K-52097|*K-52149]*K-52181]K-52211] 22. 
K-52064|*K-52122|*K-52167|K-52196] 22. 
K-52098)*K-52150]*K-52182|K-52212] 22. 
K-52065| K-52123] K-52168]K-52197| 22. 
K-52099| K-52151| K-52183]K-52213] 22. 
aeons oi *K-52124|*K-52169|K-52198] 22. 
kere *K-52152|*K-52101|/K-52214| 22. 
RA 8 *K-52126|*K-52170|/K-52199] 22. 
1s CUE *K-52153|*K-52184|/K-52215| 22. 
at ae *K-52127|*K-52171|K-52200] 22. 
A stat iene *K-52154/*K-52185|K-52216] 22. 





be. Prices same as for 60 cycles. , 


Order by Style Number 


WEIGHTS AND OUTLINE DIMENSIONS 








January, 1920 


THREE-PHASE THREE-POLE—— 


List 
550 V | Price 


oad current to cover a normal motor with 25 per cent overload guarantee. 


DIMENSIONS -———- APPROXIMATE WEIGHT, Pounps——\ 
A-Inches Net Shipping 
cL wO=Poletir sun, ie mein ee eee 834 18 27 
Three-Polé deca. oie set rae, 11 21 30 
FoursPole .. cence tice elena eer re 1314 24 33 
These dimensions are for reference only. For official dimensions apply to the nearest district office.  - by adi 
500-34A 
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TYPE WK-53 FULL-SAFETY ENTRANCE SWITCHES 
CAPACITIES UP TO 30 AMPERES 125 VOLTS 





Type WK-53 SwitcH witH COVER CLOSED 
IN “ON”’ PosITION 


The type WK-53 entrance switches meet the 
increasing demand for a truly safety switch that 
can be used as an entrance switch in residences, as 
low-capacity switches in industrial plants and at 
the same time is comparatively low in price. 
They are built in the same substantial way as 
all other Krantz products; their workmanship and 
rigidity is the highest grade. ewes 


Construction 


The design is simple and it is not necessary to. 


dismantle the entire switch and then re-assemble 
it to install it. 


The switch is of knife type, mounted on a porce- 
lain base; it is quick-break, and may be removed 
from the front without taking the box from the 
watt. The voke of the switch is connected directly 
vw tne operating handle and there is a provision 
for \ocking the switch in the ‘‘OFF” position. The 
base is marked for the line side. 


The enclosing box is made of 16-gauge metal 
finished in black and it is practically dust-proof, 
the cover over-lapping the box on four sides. The 


oh ee 





Type WK-53 SwitcH In “OFF” Position, wiTH LOWER- 
HALF oF CovER OPEN, SHOWING ACCESS TO FUSE 
COMPARTMENT AND BARRIER TO SWITCH COMPARTMENT 


switch-operating handle is substantial and rigid 
and is mounted conveniently on the side of the 
box. The cover consists of two parts, hinged to- 
gether at the center. The upper part, which covers 
the switch, is held in place by screws and can be 
protected from unauthorized interference by a 
seal. The lower part forms a door giving access to 


the fuses. 


The cover has two special features: (1) The 
upper part is so shaped that it provides a complete 
barrier between the fuse compartment and the 
switch compartment, so that it is impossible to 
reach the switch blades or the line connections 
when the fuse compartment is open. (2) A lug 
on the fuse-compartment cover interlocks with the 
nandle. so that the over cannot be opened except 
when the switch is in the ““OFF”’ position and the 
fuses dead; and if the switch is closed while this 
door is open, the cover automatically closes. The 
result of this arrangement is that it is impossible 
to reach live parts of the switch at any time, except 
by removing the entire cover. To guard against 


500-35A 
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TYPE WK-53 FULL-SAFETY ENTRANCE SWITCHES—Continued 


the removal of this cover by unauthorized persons, 
a provision is made for a meter seal. This is ex- 
clusive with the type WK-53 switch and is a de- 
cided advantage. 


Further protection against theft of current, when 
the switch is locked in the open position, is afforded 


‘by the barrier which prevents tapping off the live 


terminals. 


If examination or inspection is to be made, it 


is simply necessary to remove two screws and the 
meter seal (if used), thus exposing the switch and 
fuses and giving ready access to the entire switch. 
This design is thoroughly protected by patents. 


Ten knockouts for conduit entrance are pro- 
vided in ends and sides of box. Since the switch 
does not close by gravity, it may be mounted in 
any position. 


Shipping Wt. List Price 
Poles Size of Box Lbs. Each Style No. Each 
2 9x475x33 : 10 K-53000 $2 40 
3 9x616x313 13 K-53001 3 75 


Style numbers and prices do not include fuses. 


7 
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Type WK-53 Switch with CoveER REMOVED 
SHOWING WORKING Parts 


Order by Style Number 
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KRANTZ SAFETY ENCLOSED AUTO-LOCK 
BRUSH SWITCHES 


For Capacities up to 1000 Amperes, and for Voltages up to 600 A.C. 





Krantz Auto-Lock SwitcH WITH COVER 
CKED IN CLOSED POSITION 
Application 

Enclosed switches are used wherever the ordinary 
open knife switches may be applied, with the dif- 
ference that the enclosed switch provides safety to 
the operator. They are desirable in steel mills, 
factories, mines and similar places employing men 
having practically no knowledge of electricity and 
its attendant risk, and where switches must be 
placed in exposed locations subject to damage 
from loaded trucks or from heavy material being 
carried by employees through a shop or mine. 

The Krantz safety enclosed switches offer par- 
ticular advantages in that they are 100 per cent safe 
under all conditions, and brush moving contacts 
are made use of in place of the knife blade form of 
contact which has previously been standard for all 
switches. These advantages are described in full 
in the following pages under ‘‘Operating Character- 
istics’”’ and “Construction.” 

Special attention is called to the very strong 
recommendations made by the United States 
Department of Commerce, Bureau of Standards, 
in the Safety Code adopted by them for the use of 
enclosed switches. These specifications, intact or 


‘similarly worded, have been adopted by a number 


of states, and in some of these states 100 per cent 
safety, such as provided by Krantz switches, is an 
absolute requirement. 





Krantz AuTo-Lock SwitcH For 550o0R 600 Vorts, A. C. 
Wit Cover OpEN—ALL Parts EXPOSED ARE DEAD 
All Kranz safety enclosed switches are approved 
by the Underwriters’ Laboratories under classifica- 
tion “‘A’’ meaning ‘Accomplished Safety.” 


Distinctive Features 

Krantz safety enclosed switches have the following 
distinctive features which make them especially 
suitable to the purpose for which they are intended: 

100 per cent safety to operator, due to impossi- 
bility of coming in contact with a live part either in 
operating the switch or in replacing the fuse; the 
use of double-break brush-type movable switch 
contacts, which cannot weld shut from slow closing 
by careless operators; arcing tips on brushes, 
which protect brush leaves; easily replaceable 
contacts; heavy sheet steel box of No. 12 gauge steel 
(or of heavy cast iron on special order). 


Operating Characteristics 

The safety auto-lock enclosed switch was devel- 
oped to supply the need for a switch which would 
be 100 per cent safe in operation under all conditions; 
which would have brush-type contacts representing 
the same improvement over ordinary knife-blade 
switch construction as has always been represented 
by brush-type carbon circuit-breakers; and which 
would have the improved operating characteristics 
possible only by eliminating most of the contact 
joints between incoming and outgoing terminals. 

The switch parts are so mounted inside of the 
box that the door over the fuses is automatically 
locked when the switch is in the closed position. 
When the switch contacts are open, the door can 
be opened after turning the handle to the ton 


500—2 
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KRANTZ SAFETY ENCLOSED AUTO-LOCK BRUSH SWITCHES—Continued 


position thus opening the “auto- 
lock” device. With the door open, 
in which position it is held by means 
of a catch, the switch cannot be 
closed. When the switch is in the ~ 
open position, the brushes complete- 
ly obstruct the passage between the 
fuse chamber and live contact cham- 
ber, making it impossible to reach 
the hand in far enough to touch the 
live stationary contacts. 

The switches are all made with 
fuse holders at the bottom, which is the outgoing end 
so that the fuse holders are always ‘‘dead”’ when the 
switch door is opened, and fuses can be replaced, 
therefore, in perfect safety. 

This type of switch is called 100 per cent safe as 
compared with an ordinary enclosed switch, in 
which the switch and fuses are in the same com- 
partment and the live parts are exposed when the 
door is open. 


SWITCH ON 





THIS SIDE =4UST BE CONNECTED TO LOAD 
Contacts CLosED—CoverR CANNOT BE OPENED 


The door of the safety auto-lock switch may be 
locked shut by a padlock, thus making it possible 
for the switch to be operated by inexperienced 
persons, but confining the re-fusing operation to 
only those persons who have access to the key. A 
padlock may also be used to lock the switch in the 
“ofp?” position. By locking the switch ‘‘off’’, 
safety is provided to workmen who might be injured 
when making repairs to apparatus if the switch 
were accidentally closed. Upon special order these 
switches will be provided so that they may be 
padlocked in the “‘on” position. Yaleand Towne 
padlock No. 815 will fit the holes provided in these 
switches and are listed on the next page. 

The moving contacts are of the 
laminated double-ended brushtype, 
and makecontact with the flat sta- 
tionary terminal pieces at each end. 
In this operation the leaves of the 
brushes spread apart and each leaf | 
makes its individual contact, giving 
ample carrying capacity for much 
more than the rated current of the 
switch. The spreading cf the brush 
provides a wiping or self-cleaning 


THIS SIDE DEAD 
Krantz Auto-Lock Switch LOCKED IN OPEN PosITION—COVER 





THIS SIDE MUST-BE CONNECTED TO LINE 


THIS SIDE DEAD 


SWITCH OFF 





THIS SIDE ALIVE 


LOCKED CLOSED 

action, which keeps the surface of both the brush 
ends and stationary contacts clean, and provides for 
continual good contact with an exceptionally low 
resistance. 

The double-ended brushes provide a double 
break, dividing the arc between the two ends. As 
each end is provided with a separate arcing tip, the 


‘brushes, and the main stationary contact surfaces 


are protected from arcing, giving an extremely long 
life to these contacts without re- 
placement. 

The electric path through one of 
these switches is from the entrance 
terminal to the upper stationary 
contact, to the brush, to the lower 
stationary contact, and thence 
through the fuse to the out-going 
terminals. A simplified path of 
many less contact joints is thus pro- 
videdascompared withthe construc- 
tion of the old style standard knife 
blade switch. 

In the closed position the switchis heldin positive 
position by throwing a toggle over center. Thus, 
full contact is always secured and the switch can- 
not be left in the partly closed position. In open- 
ing the switch the spring pressure of the brush 
laminations assists the main spring and provides 
for a very quick break. The mechanism operates 
independently of the switch handle, which cannot 
therefore retard the quick break of the switch 
contacts. 


The maximum current density of any conducting 
part is 750 amperes per square inch of cross section. 

These switches will carry their rated current plus 
50 per cent overload without undue heating. 





THIS SIDE ALIVE 


IMpoOssIBLE %O ToucH Live Parts 


400-3 
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KRANTZ SAFETY ENCLOSED AUTO-LOCK BRUSH SWITCHES—Continued 


Construction Switches of capacities above 400 amperes are 


; : arranged to take copper link fuses. 
The Krantz safety auto-lock switch is enclosed og F 


in a sheet steel box made of No. 12 gauge steel, thus 
providing exceptional strength to resist rough 
handling and the jolts from loads on passing 
trucks, cars, etc., when used especially in steel 
mills, shops and mines. The boxes are enameled 
green, this color representing safety. 


The movement is galvanized steel of toggle type, 
and is attached to the stationary end of the switch 
cover. It is easily removable for inspection by 
removing the top cover, which is held on by machine 
screws. 

The insulation of the brushes from cross bar and 


movement is water and acid-proof, and does not 
The stationary contacts are of hard-drawn warp or shrink. 


copper, and with the fuse clips and terminals are 


‘ . : The handle is of black-enameled wood. 
mounted on slate bases free from metallic veins. 


Holes are provided intheends of theswitch boxes 
for a single conduit for the incoming and outgoing 
leads. These end pieces are easily removable and 
may be replaced by others for different size or 
arrangement of conduit. (See dimension table for 
The brushes in multipole switches are rigidly size of conduit holes in standard switches.) 


held together by being riveted through proper For 550.and 609-volts A.C. service Standard 
insulation to galvanized steel cross bars. , 


The moving contacts are laminated spring copper 
brushes, double-ended, with auxiliary arcing con- 
tacts at each end. Bronze outer leaves are provided 
for additional spring pressure. 


Auto-Lock Switches are provided with slate barriers 
All fuse connections are provided for the use of — between opposite polarity.’ Dimensions same as 
N. E. C. enclosed fuses up to 400 amperes inclusive. | shown for 500-volt A.C. switches. 


PRICES 
Krantz Safety Auto-Lock Switches 


Style numbers and list prices include switches complete ready for operation, but without fuses or 
padlocks. Switches with other than standard size or arrangement of conduit holes will be supplied 
on special order without extra price. 


Capacity SINGLE-POLE DouBLE-POLE THREE-POLE Four-POoLE 


Amperes Style No. List Price Style No. List Price Style No. List Price Style No. List Price 
250 Volts A. C. or D. C., Fused 

30 K-37501 $ 8 90 K-37511 $ 910 K-37521 $ 10 35 K-37531 $ 14 40 

60 K-37502 10 OO K-37512 10 60 K-37522 12 75 K-37532 18 2¢ 
100 K-37503 15 00 K-37513 16 65 K-37 523 22, OO K-37533 27 00 
200 - K-37504 23 50 K-37514 25 60 K-37524 30 00 K-37534 42 50 
400 K-37505 40 00 K-37515 44 00 K-87525 55 OO K-37535 72 00 
600* K-37506 64 00 K-37516 70 0O K-37526 $1 00 KS jos) aL. OO 
s00* K-37507 105 OO K-37517 115 00 K-37527 148 CO K-37537 200 0O 
1000* K-37508 150 0O K-37518 167 0O K-37528 200 00 K-37538 260 00 

500 Volts A. C., Fused 
30 K-37541 11 50 K-37551 ee ope K-37561 13 60 K-37371 18 0O 
60 K-37542 12 50 K-37552 12 90 K-37562 15 15 K-37572 20 00 
100 K-37543 18 00 K-37553 19 50 K-37563 24 20 K-87573 30 00 
200 K-37544 28 00 K-37554 32 00 K-37564 86 40 K-37574 48 50 
400 K-37545 46 00 K-37555 52 00 K-37565 66 00 K-37575 80 00 
250 Volts D. C. and 500 Volts A. C., Unfused 

30 K-37581 8 50 K-37591 8 80 K-37601 10 0O K-37611 13 50 

60 K-37582 9 50 K-37592 9 90 .-37602 12 00 K-37612 16 0O 
100 K-37583 13 00 K-37593 14 40 K-37603 18 00 K-37613 23 00 
200 K-37584 20 00 K-37594 21 00 K-37604 26 00 K-37614 34 00 
400 K-37585 36 00 K-37595 40 00 K-37605 47 00 K-37615 62 00 
600 K-37586 58 00 K-37596 64 00 K-37606 78 00 K-37616 100 00 
800 K-37587 95 OO K-37597 105 00 K-37607 124 0O K-37617 160 00 
1000 K-37588 135 00 K-37598 150 OO K-37608 170 00 K-37618 220 00 
*Supplied with fuse connections for copper link fuses. 

For price of 550 or 600-volt A.C. switches add 5% to prices of 500-volt switches. . 

For outline dimensions see following page. 

Padlock for Use with Auto-Lock Switch 
Description _ Net Price 
Yale and Towne Padlock No. 815, Bronze, with two Keys to Each Lock... ...... cece eee eee e rere eens { 7) oo Ee raver. 
tac 


Replacing Brushes fer Auto-Lock Switches 
Style number and price includes laminated brushes complete with cross bars and saddles. The 
same brushes are used for fused and unfused switches for 250 or 500-V. 


Style No Amperes . Poles List Price Style Amperes Poles List Price 
52073 30 and 60 amp. 1 $ 3 00 52081 200 amp. 1 $ 6 40 
52074 30 and 60 amp. 2 4 50 52082 200 amp. 2 9 00 
52075 30 and 60 amp. 3 5 50 52083 200 amp. 3 11 00 
52076 30 and 60 amp. 4 6 80 52084 200 amp. 4 13 70 
52077 100 amp. 1 4 50 52085 400 amp 1 11 40 
52078 ira amp. 2 6 80 52086 400 amp. 2 15 0O 
52079 00 amp. 3 8 40 52087 400 amp. 3 19 60 
52080 100 amp. 4 10 60 52088 400 amp. 4 24 00 


500-4A 
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KRANTZ SAFETY ENCLOSED AUTO-LOCK BRUSH SWITCHES—Continued 


OUTLINE DIMENSIONS 
Krantz Safety Auto-Lock Switch 















DouBLE-POLE 


| 


Four-Po.Le 









Amperes f 


Net* 
C lwe.-Lb. 














SOR 1344 


6 | 34 | 14% | 13% 38 34 33 
60 | 1634/6 | 3% | 16 | 1654 338 348 40 
STS laa eens ee tee u : 
‘7A 1¢é i¢é 
400 | 33% 734.| 4% |. 165 |, 33% 4 4 120 














30 13144 | 6 348 9 3h 3H 33 
60 13% | 6 3 9 348 3H 40 
100 1314 | 6 318 9 345 345 4014 
200 203% | 71% | 435 10% | 43 43%; | 58 
400 2384 | 714 | 435 12 435 4% | 100 











30 348 20 1854 18% 12 338 46 
60 35 24 1854 1854 | 12 333 50 
100 348 32 23% 231% 12 34 60 
200 435 45 3244 324% 1344 | 4% 84 
400 Aer | Atel ESS 3614 3614 | 161% | 43% | 140 
*For shipping weight add 20% to net weight. 


{Dimensions for switches above 400 amperes furnished on request. 


DRILLING DATA 
Cabinets will be drilled for conduits in accordance with specifications without charge. 
Cabinets for switches of 600-ampere capacity and higher will be shipped without drilling unless 
drilling data accompanies order. Maximum size of conduit 31% inches. 
Unless otherwise ordered, cabinets are drilled top and bottom as follows: 





DIAMETER IN INCEES ——————— 


Single Double Three Four 
Amperes Pole Pole Pole Pole 
30-60 My % 34 %4 
100 34 1 144 144 
200 1 144 144 2 
300 114 2 24 3 
400 2 2% 3 3% 
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SAFETY MINE DISCONNECTING SWITCHES 
600 VOLTS 


SINGLE-POLE BRUSH-TYPE 
For A. C. or D. C. Circuits 


The safety mine disconnecting switches have 
all the features of the safety enclosed auto lock 
switches and are mounted in cast iron boxes to 
withstand the severe atmospheric conditions prev- 
alent in underground service. They are gas and 
vapor proof. They may be made water-proof by 
the use of rubber gaskets under the box cover, 
at an additional charge of 10 per cent to the list 
price of switch. 


Construction 


The handle of the switch is removable only in 
the “OFF” position, thus compelling the operator 
to throw-off the switch in order to turn in the handle 
when leaving the mine. 


The box is painted inside with P. and B. paint. 


The switch blades are of the laminated type, 
mounted on a very heavily insulated carrier, and 
make contact with flat stationary copper terminals. 
The switch carrier is supported by a steel bracket 
which is mounted on a one-inch slate base, thereby 
increasing the insulation between the switch blades 
and the box. 


All switches are of the double-break quick-break 
type and are equipped with arcing tips. Since the 
mechanism is operated independently of the switch 
handle, it is impossible to retard the quick-break 
of the switch contacts. 





The brushes are easily removed for repair or switch parts, by removing the two screws which 
replacement without disturbing the conduit or clamp the brush to the crossbar. 


Amps. Poles Volts Style No., List Price 
100 1 600 ‘ K-52518 $40 00 
200 1 600 K-52519 50 0O 
400 1 600 K-52520 60 0O 
600 1 600 K-52521 90 00 


APPROXIMATE DIMENSIONS AND WEIGHTS 


OutsIDE DIMENSIONS APPROXIMATE WEIGHTS 


5 ey 

Amps. Length Width Depth Net Shipping 
100 23 inches 9 inches 6 inches 57 pounds 75 pounds 
200 23 inches 9 inches 6 inches 57 pounds 75 pounds 
400 26% inches 1034 inches 6 inches 75 pounds 95 pounds 
600 26% inches 1034 inches 6 inches 87 pounds 105 pounds 


Fused switches and two or three pole switches for this service are special and prices will be quoted on application. 


Order by Style Number 
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SAFETY ORE-MINE SWITCHES 
KNIFE-TYPE 


This is an ideal safety switch for ore mine use 
where the voltage is 250 direct current or 500 
alternating current and is somewhat different from 
the ‘‘mine-type’’ disconnecting switch shown on 
the previous page. It is a knife switch inclosed 
in a cast iron water-proof box with a shed top to 
protect the box against ‘‘ drip.” 


Construction 


Two coats of P. and B. paint are given the box 
both inside and out and for further insulation it is 
lined with asbestos paper. Two ice-box type catches 
clamp down the cover against a rubber gasket. 











The handle is of galvanized steel rod mounted on 
the outside of the box and can‘be locked in the off 
position; it is directly connected to the yoke of the 
switch. All bolts and rivets inside and outside 
of the box are brass or bronze so that the possibility 
of rust or corrosion has been reduced to a minimum. 
The switch is of the knife type, quick-break, 
mounted on a slate base with wire terminals, top 
and bottom. Up to time of issue of this catalogue 
these switches have been developed for only 
capacities listed below. Other sizes can be com- 


pleted for orders where the quantity would warrant 
such development. 


Single-Pole Single-Throw Unfused ‘ 
Amp, Volts Net Weight Style No. Price 
200 ro 65 52350 $60 00 
400 ii re 70 52227 70 00 
Order by Style Number 
$00-.384 
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KRANTZ TYPE S SAFETY PANEL BOARDS 


DEAD-FRONT—HEAVY-DUTY,SWITCH 


Fiat 


For Capacities up to 200 Amperes, and for Voltages up to 250 
30-Ampere Branches 





Krantz Type §S SAFETY PANEL BoarD 


Application 

The Krantz type S safety panel boards were 
developed to supply the existing demand for elec- 
trical devices that can be safely handled by persons 
inexperienced in the use of such apparatus. Panel 
boards for the control of lighting circuits are 
essentially in this class of apparatus, due to their 
application in private houses, apartment houses, 
stores, factories, etc. 


Since the introduction of these panel boards the 
demand for safety apparatus has greatly increased, 
especially in the applications on lower ‘voltages 
which are ordinarily considered not dangerous. 
This demand is featured by the Safety Code adopted 
by the United States Department of Commerce, 
Bureau of Standards, and by the various state 
Safety Codes. 


These type S panel boards are standardized in 
such form as to make them applicable wherever 
the standard form of live-face panel board has 
heretofore been applied. 

All Krantz type S safety panel boards have been 
approved by the Underwriters’ Laboratories, for 
30-ampere 250-volt branches. 

Distinctive Features 

The following distinctive features apply to the 
type S safety panel boards: 

100 per cent safety to the operator in the ordinary 


operation of branch or main switches; fuses in 
separate locked compartment; all branch switches 
are of quick-break and quick-make snap switch 
type, of extra heavy construction and large capacity; 
main switches, where used, of Krantz quick-break 
brush-type construction; especially good appearance 
of panels, cabinets, and trims. 


Operating Characteristics 

In the construction of these panel boards the 
branch switches, and, when used, the main switches 
are covered by a safety cover of 3@-inch slate with 
only the operating handles of the switches pro- 
jecting through this cover. A %@-inch slate frame 
surrounds the cover forming a separate safety com- 
partment for the switch handles covered by a steel 
or wood door provided with a catch. The fuse 
holders are mounted on the base outside of the 
safety frame, and are covered by a steel or wood 
door, according to trim selected. This door over 
the fuse compartment is provided with a Yale lock, 
thus preventing any but authorized persons from 
having access to the fuse compartment. 

In the operation of the branch switches the quick- 
make and quick-break features make it impossible 
for a careless operator to leave a switch only partly 
closed, and the extra heavy construction of these 
switches provides for an extra long life without the 
necessity of renewing parts. 
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KRANTZ TYPE S DEAD-FRONT SAFETY PANEL BOARDS—Continued 


LOCKNuT 
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Westinghouse-Krantz Safety Apparatus 


Section 12-A 


KRANTZ TYPE S DEAD-FRONT SAFETY PANEL BOARDS—Continued 


ACTUAL S/2K OF 


SWITCH CONTA 





SECTION OF SAFETY PANEL SHOWING SIZE OF SAFETY SWITCH 


Contact, WHICH IS SEVERAL 


Times THAT OF THE 


UsuaL SNAP OR PusH ButTTON USED 
IN SAFETY PANEL CONSTRUCTION 


The main switch, when provided, is of standard 
Krantz brush type, and operates as a quick-break 
switch, the break being independent of the operating 
handle, thus insuring against any excessive burning 
of the contacts due to careless operation. 


Construction 
The Krantz type S safety panel boards are 
regularly sold only as complete boards with enclosing 
cabinets, since only in this way can the safety pro- 
visions be properly insured. 


General Specifications—The specifications for 
these safety panel boards are as follows: 


Base—1-inch black slate. 


Frame—14-inch black slate slotted for mains and branches. 
Held together by dull black finished corners, which conceal 
all joints of frame. 


Safety Cover—%%-inch black slate surrounded by 34-inch 
black slate frame held by dull black finished corner pieces. 


Card Holder—Dull black finish. One for each circuit. 


Corner Iron—}-inch steel with round corners, clamping slate 
frame and corner pieces by one screw. 


Gutter—314-inch; add 614 inches to panel size to get size inside 
of box. Standard gutters 314 inches, 4 inches, 484 inches, 
5% inches. 

Bus-bars—98% conductivity drawn copper. 

Clips—98% conductivity drawn copper one piece. 

Branch Bars—98% conductivity drawn copper one piece. 

Terminal Lugs—98% conductivity drawn copper; no castings 
used. 


Current Density and Spacings—As per rules and regulations of 
tue National Board of Fire Underwriters. 


Capacity—Mains are figured: 
3 amperes per circuit for 3-2 wire 125 volts. 
6 amperes per circuit for 2-2 wire 125 volts. 
3 amperes per circuit for 2-2 wire 250 volts. 
Mains of larger capacity are listed on a following page. 
Branch Circuit Terminals—Provided with special washers con- 
fining and retaining the wires. 


Branch Circuit Switches—Special Krantz 30-amp. snap switch- 
es. Absolutely strongest panel switch on the market. 


Fuse Arrangement—N. E. C. with phosphor bronze clips. 
Edison plug with black-enameled porcelain shell. 

Main and Feeder Switches—Krantz safety brush switches, 
quick-break, double-break. 

Through Feed Panels—Listed on a following page. 

Cabinets—Mitred channel construction not less than No. 12 
gauge riveted. 

Panels are held in position by four adjustable clamps, held to 
the box by two screws each. Weight of panels is supported 
on angle iron, riveted to box. 

Flush boxes are covered with two coats of paint. Surface boxes 
are dull black finish. 

Doors and Trims—Doors are equipped with Yale lock on fuse 
compartment and catch over switch compartment. 

Steel trims are of No. 10 gauge, with concealed hinges and dull 
black finish. 

Wood trims are 7” plain oak, filled and rubbed to a smooth 
even finish. Lined with sheet iron over gutter. 


Special boxes, steel or wood trims, and panels with marble 
bases can be furnished on special order—prices on request. 


Branch Switches—The branch switches used on 
these panels are a special feature, as they consist of 
double-pole, dottble-break snap switches of extra 
large size and ruggedness of design. The contacts 
have ample carrying capacity and interrupting 
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KRANTZ TYPE S DEAD-FRONT SAFETY PANEL BOARDS—Continued 





SAFETY PANEL BoarpD 1n SteEL Box Witnout SAFETY PANEL’ BOARD WITH PROTECTING 
TRIM OR Door COVER REMOVED 
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KRANTZ TYPE S DEAD-FRONT SAFETY PANEL BOARDS—Continued 





STEEL TRIM 


capacity to handle 30 amperes continuously. . These 
switches are both quick-make and quick-break, and 
are mounted upon individual steel bases, making 
the complete unit easily replaceable. In assembly 
of the panel the individual switches are firmly 
fastened to a continuous steel base providing 
absolute insurance against their getting out of 
alignment. 

Branch Switch Stationary Contacts—Contact 
from the switch blade is made directly on one side 
to copper straps connected by a single joint to the 
mains, and on the other side to bent copper straps 
connected directly to the fuse clips. The number of 
connection joints, therefore, is greatly reduced in 
this construction as compared with the use of the 
ordinary snap switches or push button switches as 
used in safety panels. 


Main Switches—The main switches, when used, 
are of the standard Krantz brush-type construction 


i 


i] 


lh 


Woop TRIM 


with galvanized steel toggle mecnanism, as used 
in the Krantz safety auto-lock enclosed switches. 
They are quick-break and double-break, and are 
provided with arcing tips at each end. They are of 
ample capacity to stand much heavier than the 
current for which they are rated. These switches 
are removable as a unit, and interchangeable. 
They may be placed under a separate door on 
special order; for prices see pages on ‘‘Through- 
Feeds and Mains of Larger Capacity.” 

Fuse Connections—The branch fuse connections 
are provided either for N. E. C. enclosed fuses or 
standard plug fuses. 

Fuses in Mains—Standard Krantz panel boards 
are not made with fuses in mains, as fuses for the 
same purpose are required by the N. E. Code at the 
origin of the line feeding the panel, and they are, 
therefore, unnecessary and undesirable at the panel 
board. Fuses in mains will be supplied on special 
order; for prices see pages on ‘’Through-Feeds and 
Mains of Larger Capacity.”’ 





SECTION OF KRANTzZ SAFETY PANEL BOARD WITH SAFETY BRUSH TYPE MAIN SWITCH 
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Section 12-A Westinghouse-Krantz Safety Apparatus 


KRANTZ TYPE S DEAD-FRONT SAFETY BOARDS—Continued 


Mains—With terminal lugs only. 

Branches—Two-wire with special 30-ampere snap switches arranged 
for N. E. C. enclosed fuses. 

CABINETS 

Style FS—Flush steel box and steel trim. 

Style SS—Surface steel box and steel trim. 

Style FW—Flush steel box and wood trim. 

For inside dimensions of box add 64% inches to panel size for 314-inch 
gutter. 

Through-feed panels and mains of larger capacity are listed on a fol- 
lowing page. 

Style number and list price do not include fuses. 


Boxes will be drilled for conduit without extra charge provided com- 
plete drilling information accompanies order. Boxes will be shipped un- 
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drilled unless templates are sent with order showing location and size of holes wanted 
Knockouts for one half of the total number of circuits will be furnished without additional charge when 


requested on the initial order. Extra knockouts will be furnished at 10c each, list. 
For panels with fuses in the mains add 8 per cent to list price of panel. 


For panels with three-way switches see table of parts and accessories on a following page. 


TYPE S PANEL BOARDS COMPLETE WITH CABINET 


Amps. OuTsIDE DIMENSIONS Number STYLE NUMBERS 
Capacity OF PANELS IN INCHES _ of N. E. C. Fuses 
of Mains Height Width Depth Circuits Style FS Style SS 
2-Wire Mains 125 Volts 
30 114% 1414 44 4 K-38254 K-38270 $ 
60 144% 141% 414 6 K-38255 K-38271 
60 17% 1414 414 8 K-38256 K-38372 
60 20% 1414 4% 10 K-38257 K-38273 
100 23% 14% 4% 12 K-38258 K-38274 
100 2614 14% 44 14 K-38259 K-38275 87 
100 29% 141% 4% 16 K-38260 K-38276 
200 321% 14% 4% 18 K-38261 K-38277 
200 351% 1414 414 20 K-38262 K-38278 
200 38% 14% 414 22 K-38263 K-38279 
200 4114 144% 4% 24 K-38264 K-38280 
200 4414 1414 4% 26 K-38265 K-38281 144 
200 47% 144% 4% 28 K-38266 K-38282 155 
200 50% 1414 41g 30 K-38267 K-38283 167 
200 531% 1414 44 32 K-38268 K-38284 178 
3-Wire Mains 125 Volts 
30 114 144% 44 4 K-38350 K-38366 
30 14% 14144 414 6 K-38351 K-38367 
30 17% 144% 414 8 K-38352 K-38368 
30 20% 144% 414 10 K-38353 K-38369 
60 23% 1444 414 12 K-38354 K-38370 
60 261% 14% 44 14 K-38355 K-38371 
60 29% 144% 444 16 K-38356 K-38372 
60 32% 14144 4% 18 K-38357 K-38373 
60 35% 14144 4144 20 K-38358 K-38374 115 
100 38% 14144 4% 22 K-38359 K-38375 
100 4114 144% 44 24 K-38360 K-38376 
100 444 14144 4l4 26 K-38361 K-38377 
100 4714 1414 414 28 K-38362 K-38378 
100 504% 14144 44 30 K-38363 K-38379 
100 534% 14144 4% 32 K-38364 K-38380 
2-Wire Mains 250 Volts 
30 114 14144 444 4 K-38446 K-38462 46 
30 144% 144% 4% 6 K-38447 K-38463 
30 17% 1414 414 8 K-38448 K-38464 65 
30 20% 14% 4% 10 K-38449 K-38465 75 
60 23% 144% 44 12 K-38450 K-38466 85 
60 26% 144% 44 14 K-38451 K-38467 96 
60 29% 14% 44 16 K-38452 K-38468 104 
60 32% 144% 444 18 K-38453 K-38469 115 
60 35% 144% 4144 20 K-38454 K-38470 126 
100 384 144% 44 22 K-38455 K-38471 136 
100 414 14% 4 24 K-38456 K-38372 148 
100 4414 14144 4% 26 K-38457 K-38473 158 
100 ATV 14144 44 28 K-38458 K-38474 aL 
100 50% 14144 44 30 K-38459 K-38475 183 
100 53% 1414 4% 32 K-38460 K-38476 195 O 


For shipping weights see fourth page following. 
Order by Style Number 


STYLE NUMBERS 
N.E.C. Fuses 


Style FW 
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KRANTZ TYPE S DEAD-FRONT SAFETY PANEL BOARDS—Continued 


Mains—With unfused safety brush switch. 
Branches—Two-wire with special 30-ampere snap switch arranged 
for N. E. C. enclosed fuses. 


CABINETS 


Style FS—Flush steel box and steel trim. 

Style SS—Surface steel box and steel trim. 

Style FW—Flush steel box and wood trim. 

For inside dimensions of box add 614 inches to panel size for 314-inch 
gutter. 

Through-feed panels and mains of larger capacity are listed on a 
following page. 

Style number and list price do not include fuses. 

- Boxes will be drilled for conduit without extra charge provided com- 
plete drilling information accompanies order. Boxes will be shipped un- 
drilled unless templates are sent with order showing location and size of 
holes wanted. 

Knockouts for one half of the total number of circuits will be furnished without additional charge when 
requested on the initial order. Extra knockouts will be furnished at 10c each, list. 

For panels with fuses in the mains add 4 per cent to list price of panel. 

For panels with three-way switches see table of parts and accessories on a following page. 





TYPE S PANEL BOARDS COMPLETE WITHECABINET 


Amps, Outs1IDE DIMENSIONS Number STYLE NUMBERS STYLE NUMBERS 
Capacity oF PANELS IN INCHES Rois N. E. C. FusEs List N.E.C. Fuses / List 
of Mains Height Width Depth Circuits Style FS Style SS Price Style FW Price 

2-Wire Mains 125 Volts Double Branch 
30 174% 1414 4% 4 K-38542 K-38558 $ 67 OO K-38590 $ 74 00 
60 22 1414 4l6 6 K-38543 K-38559 714 00 K-38591 82 00 
60 25 1414 414 8 K-38544 K-38560 , 84 00 K-38592 93 00 
60 28 14144 414 10 K-38545 K-38561 0O K-38593 102 00 

100 31 1444 414 12 K-38546 K-38562 102 0O K-38594 112 00 

100 34 1414 4% 14 K-38547 K-38563 112 00 K-38595 123 00 

100 37 1416 4% 16 K-38548 K-38564 122 00 K-38596 134 00 

200 4144 16 5% 18 K-38549 K-38565 133 00 K-38597 147 00 

200 44% 16 5% 20 K-38550 K-38566 141 00 K-38598 155 0O 

20 4714 16 54% 22 K-38551 K-38567 154 OO K-38599 169 00 

200 50% 16 5% 24 K-38552 K-38568 161 00 K-38600 177 00 

200 53% 16 5% 26 K-38553 K-38569 168 00 K-38601 185 00 

200 561% 16 5% 28 K-38554 K-38570 181 00 K-38602 200 00 

200 591% 16 5% 30 K-38555 K-38571 190 0O K-38603 209 0O 

200 62144 16 5% 32 K-38556 K-38572 200 00 K-38604 220 OU 

3-Wire Mains 125 Volts Double Branch 
30 1714 141% 44 4 K-38638 K-38654 67 00 K-38686 74 00 
30 2014 14% 41% 6 K-38639 K-38656 74 00 K-38687 82 00 
30 23% 144% 4% 8 K-38640 K-38656 84 00 K-38688 93 00 
30 261% 141% 414 10 K-38641 K-38657 93 00 K-38689 102 00 
60 31 144% 416 12 K-38642 K-38658 102 0O K-38690 112 00 
60 34 1414 414 14 K-38643 K-38659 112 00 K-38691 123 00 
60 37 1414 4 16 K-38644 K-38660 122 00 K-38692 134 00 
60 40 14144 44 18 K-38645 K-38661 133 00 K-38693 147 00 
60 43 1414 44 20 K-38646 K-38662 141 00 K-38694 155 0O 

100 . 46 141% 4% 22 K-38647 K-38663 154 0O K-38695 169 00 

100 49 1414 4 24 K-38648 K-38664 161 00 K-38696 177 00 

100 52 14144 414 26 K-38649 K-38665 168 00 K-38697 185 00 

100 55 1414 414 28 K-38650 K-38666 181 00 K-38698 200 00 

100 58 1414 4% 30 K-38651 K-38667 190 00 K-38699 209 00 

100 61 141% 4% 32 K-38652 K-38668 200 00 K-38700 220 00 

2-Wire Mains 250 Volts Double Branch 
30 174% 1414 4% 4 K-38734 K-38750 74 00 K-38782 81 00 
30 201% 144% 44% 6 K-38735 K-38751 82 00 K-38783 91 00 
30 234% 144% 44% 8 K-38736 K-38752 93 00 K-38784 102 00 
30°. 264% 14144 44 10 K-38737 K-38753 102 00 K-38785 113 00 
60 31 1414 44 12 K-38738 K-38754 112 00 K-38786 124 00 
60 34 1444 4 14 K-38739 K-38755 123 00 K-38787 136 00 
60 37 1414 414 16 K-38740 K-38756 134 00 K-38788 147 00 
60 40 14144 46 18 K-38741 K-38757 147 0O K-38789 163 00 
60 43 1444 416 20 K-38742 K-38758 155 OO K-38790 172 00 
100 46 141 44 22 K-38743 K-38759 169 00 K-38791 186 00 

100 49 141% 414 24 K-38744 K-38760 177 0O K-38792 195 00 

100 52 14% 44 26 K-38745 K-38761 185 00 K-38793 204 00 

100 55 1444 414° 28 K-38746 K-38762 200 0O K-38794 220 00 

100 58 1414 4% 30 K-38747 K-38763 209 OO K-38795 230 00 

100 61 1414 414 32 K-38748 K-38764 220 00 K-38796 242 00 


For weights see third page following. 
Order by Style Number 
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Mains—With terminal lugs only. 
Branches—Two-wire with special 30-ampere snap switches arranged 
for plug fuses. 


CABINETS 





Westinghouse-Krantz Safety Apparatus 


KRANTZ TYPE S DEAD-FRONT PANEL BOARDS—Continued 


Style FS—Flush steel box and steel trim. 
Style SS—Surface steel box and steel trim. 
Style FW—Flush steel box and wood trim. 


For inside dimensions of box add 6% inches to panel size for 3144-inch 


gutter. 


Through-feed panels and mains of larger capacity are listed on a fol- 


lowing page. 


Style number and list price do not include fuses. 


Boxes will be drilled for conduit without extra charge provided com- 
plete drilling information accompanies order. Boxes will be shipped un- 
drilled unless templates are sent with order showing location and size of 


holes wanted. 


Knockouts for one half of the total number of circuits will be furnished without additional charge when 
requested on the initial order. Extra knockouts will be furnished at 10c each, list. 

For panels with fuses in the mains add 8 per cent to list price of panel. 

For panels with three-way switches see table of parts and accessories on a following page. 


For shipping weights see second page following. 


Ams. OUTSIDE DIMENSIONS 
Ca vacity OF PANELS IN INCHES 
of Mains Height Width 

2-Wire Mains 

30 1114 1414 

6V0 1416 144% 

60 17% 14% 

60 20% 1414 

109 23% 1414 
1JJ 26% 144% 

10) 291% 1414 

2)) 32% 1414 

20) 35% 1414 

20) 3814 1414 

209 41% 141% 

20) 4414 141% 

209 471% 1414 

200 501% 144% 

200 53% 1444 

3-Wire Mains 
30 11% 1414 
30 1416 144% 
30 1744 141% 
30 201% 14144 
60 23% 141% 
60 2614 14144 
60 29% 141% 
60 324% 141% 
60 354% 14% 

100 38% 1414 

100 41% 1414 

100 4414 1414 

100 471% 1414 

100 50% 14% 

100 5314 1414 


TYPE S PANEL BOARDS COMPLETE WITH CABINET 


STYLE NUMBERS 
PLuG FUSES 


Style FS 


125 Volts 


125 Volts 


K-38318 
K-38319 
K-38320 
K-38321 
K-38322 
K-38323 
K-38324 
K-38325 


Order by Style Number 
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KRANTZ TYPE S DEAD-FRONT SAFETY PANEL BOARDS—Continued 


Mains—With unfused safety brush switch. 
Branches—Two-wire with special 30-ampere snap switch arranged 
for plug fuses. 


CABINETS 


Style FS—Flush steel box and steel trim. 

Style SS—Surface steel box and steel trim. 

Style FW—Flush steel box and wood trim. 

For inside dimensions of box add 61% inches to panel size for 314-inch 
gutter. 

Through-feed panels and mains of larger capacity are listed on a fol- 
lowing page. 

Style number and list price do not include fuses. 

Boxes will be drilled for conduit without extra charge provided com- 
plete drilling information accompanies order. Boxes will be shipped un- 
drilled unless templates are sent with order showing location and size of 
holes wanted. 

Knockouts for one half of the total number of circuits will be furnished without additional charge when 
requested on the initial order. Extra knockouts will be furnished at 10c each, list. 

For panels with fuses in the mains add 4 per cent to list price of panel. 

For panels with three-way switches see table of parts and accessories on a following page. 





TYPE S PANEL BOARDS COMPLETE WITH CABINET 


Amps. OuTSIDE DIMENSIONS Number STYLE NUMBERS STYLE NUMBERS ‘ 
Capacity OF PANELS IN INCHES of PLuG FUSES List PLuG FusEs List 
of Mains Height Width Depth Circuits Style FS - §tyle SS Price Style FW Price 

2-Wire Mains 125 Volts Double Branch 
30 17% 14144 414 4 K-38510 K-38526 $ 61 00 K-38574 $ 67 OO 
60 22 14144 46 6 K-38511 K-38527 70 OO K-38575 77 00 
60 25 141% 44 8 K-38512 K-38528 80 0O K-38576 88 00 
60 28 14144 444 10 K-38513 K-38529 90 OO K-38577 99 00 
100 31 14% 44 12 K-38514 K-38530 99 00 K-38578 109 00 
100 34 144% 44 14 K-38515 K-38531 109 0O K-38579. 120 00 

100 37 144 46 16 K-38516 K-38532 118 00 K-38580 130 00 

200 4114 16 54% 18 K-38517 K-38533 128 00 K-38581 140 00 

200 4414 16 54% 20 K-38518 K-38534 138 00 K-38582 152 00 

200 471% 16 544 22 K-38519 K-38535 151 OO K-38583 168 00 

200 504% 16 54% 24 K-38520 K-38536 158 OO K-38584 174 00 

200 53% 16 5% 26 K-38521 K-38537 165 OO K-38585 182 00 

200 56% 16 5% 28 K-38522 K-38538 178 OO K-38586 196 00 

200 5914 16 5% 30 K-38523 K-3853 187 OO K-38587 206 00 

200 62% 16 5144 32 K-38524 K-38540 196 00 K-38588 215 00 

3-Wire Mains 125 Volts Double Branch 
30 17% 14144 4% 4 K-38606 K-38622 61 00 K-38670 67 00 
30 20% 14% 4% 6 K-38607 K-38623 70 0O K-38671 77 00 
30 23% 144% 44 8 K-38608 K-38624 .80 00 K-38672 \88 00 
30 26% 14144 44 10 K-38609 K-38625 90 0O K-38673 99 OO 
60 31 14144 416 12 K-38610 K-38626 99 OO K-38674 109 00 
60 34 1414 44 14 K-38611 K-38627 109 OO K-38675 120 00 
60 37 1414 414 16 K-38612 K-38628 118 00 K-38676 130 00 
60 40 141% 44 18 K-38613 K-38629 128 00 K-38677 140 OO 
60 43 144% 4% 20 K-38614 K-38630 138 00 K-38678 152 00. 
100 46 144% 44 22 K-38615 K-38631 151 OO K-38679 168 00 
100 49 141% 44 24 K-38616 K-38632 158 00 K-38680 174 O0:. 
100 52 14144 46 26 K-38617 K-38633 165 00 K-38681 182 00 ' 
100 55 1414 414 28 K-38618 K-38634 178 00 K-38682 196 00 
100 58 14144 44 30 K-38619 K-38635 187 OO K-38683 206 00 
100 61 1414 414 32 K-38620 K-38636 196 00 K-38684 215 00 


Tor shipping weights see the following page. 


Order by Style Number 


§00-4A. 





A A At ht eR? ERS 


— 


re ha 


eR OO ste 


as ena 


{ 


———— 








166 


Section 12-A Westinghouse-Krantz Safety Apparatus January, 1920 


KRANTZ TYPE S DEAD-FRONT SAFETY PANEL BOARDS—Continued 


SUPPLY PARTS FOR KRANTZ TYPE S SAFETY PANEL BOARDS 


Description Style No. List Price 

Snap switch, 2-pole, double-break, 30 amperes, 250 volts, complete mounted on individual Each 

SCCELO ARES SEAT CANCE ISEMNE i issoaicic « aictoiele He Satee re te or Miele ie aise such cial ie vie pce ello pean K-2999 $2 75 
Stationary branch high-contact blade 5.265 sce. wayse es bite eyernde ws 9 idl sein oe et K-2952 35 
Stationary branch low-contact blade..............- Ng eet GL al) ee en ee K-2951 80 
Stationary main straight-bar contact blade......... 20.06. ccc tee eee eens K-2955 10 
Stationary main U-shaped contact blade... 1.1.1.2... ee eee eee eee teens K-2956 10 
Handle fomenapmywitchscemee, oc. fas: cones cc blele ous, ehersicpals = elmer ep see olph stately iokets ra apa tate K-2988 20 
Music wire spring for snap Switch. ........ 00 eee eee cece eee ese teeter ete eee de K-2992 10 
Loci fOEnpHe mG hes Bier Aono doe oc cepec bu shee atin e meeilers ple ia\e act steer ste gte tome ne amen K-2940 10 
Snap switch,2-pole, 3-way 30 amp., 250 volts,complete, mounted on individual steel bases K-52366 4 25 


EXTRAS AND ACCESSORIES 


For lamp socket add $1.00 net each to price of panel. (Types S. and B.). 

For test lamp and receptacle add $2.00 net each to price of panel. (Types S. and B.). 

For meter loop bélow 100 amperes add 5 per cent to list of panel board. (Types C..Beand s,) 
For fused sub-feeds add the following prices to list of type B panels: 


Two-PoLe THREE-POLE 
30-ampere $ 8 25 $10 00 
60-ampere 13 65 16 75 
100-ampere 23 40 30 00 
200-ampere 3°7:, ZOW pe el ee ere Ly oon ee ee Lasts 


For sub-feed to safety type panels, prices will be supplied on request. 


Type S safety panels may be furnished with three-way (not three-pole) snap switches. Using these 
switches however, increases size of panel. Add, for each three-way circuit $8.00 to list price of standard 


panel. 


APPROXIMATE SHIPPING WEIGHTS 


Krantz Panel Boards with Terminal Lugs 
Complete in Steel Cabinets 





APPROXIMATE SHIPPING WEIGHT—LBs —————— 
Number of Type S pepe ic ny Pe F _ Types B and BP 
Circuits Safety Safety Safety Straight Line 
4 tz 100 65 115 
6 140 110 75 125 
8 155 125 85 140 
10 170 135 90 150 
12 185 150 100 165 
14 200 160 105 175 
16 210 170 115 185 
18 225 185 120 195 
20 235 190 125 205 
22 250 200 135 215 
24 265 210 140 225 
26 280 225 150 240 
28 310 250 165 265 
30 325 260 175 275 
32 340 270 180 285 


For shipping weights of panels with ‘unfused main switches add 20 per 
cent to above figures for panels of 4 to 20 circuits and 15 per cent to panels 22 


to 32 circuits. 


Order by Style Number 





Switch CoMPARTMENT OF KRANTZ SAFETY 
PANEL BOARD WITH BRUSH-TYPE 
MAIN SWITCH 
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KRANTZ TYPE C 10-AMPERE SAFETY PANELS 
DEAD-FRONT PUSH-BUTTON SWITCH 
For Capacities up to 200-Amperes, 125 Volts 





These panels are principally used in apartment 
houses, residences and for similar light service. 
They are the narrowest safety switch panels on the 
market, and the only 10-ampere panels that may 
be furnished with a safety main switch. 


Construction 


These panels are made up with 10-ampere 125- 


volt Perkins push-button switches of special de- . 


sign and are provided for plug fuses. 


The base is of 1-inch slate with a 14-inch slate 
gutter frame. There is a metal sectional cover for 
each pair of switches, enclosing switches and bus- 
bars; this gives ready access only to the switch 
buttons and plug fuses. 


Should there be an occasion to replace a damaged 
switch, it is simply necessary to take off the switch 
cover-section and remove the defective part. 
This is done without disconnecting wires, without 
exposing other switches, and without having to 
remove the panel from box. 


The Safety main switch, if required, is similar in 
design to that used on the type S safety panels. 
See previous pages. If fuses are wanted in the 
mains, they can be supplied on special order. See 
following page for prices. 


All exposed parts are finished in dull black and 
a card holder is provided for each circuit. 


500-42A 





re 








168 


Section 12-A Westinghouse-Krantz Safety Apparatus January, 1920 
KRANTZ TYPE C DEAD-FRONT SAFETY PANEL BOARDS—Continued 


Mains —Three-wire with terminal 
lugs or with unfused switch. 

Branches—Two-wire with 10-am- 
pere push button switches arranged 
for plug fuses. 

CABINETS 

Style FS—Flush steel box and 
steel trim. 

Style SS—Surface steel box and 
steel trim. 

Style FW—Flush steel box and 
wood trim. 

For inside dimensions of box add 
6}4 inches to panel size for 34-inch 
gutter. 

Through-feed panels. and mains 


of larger capacity are listed on a follow- 
THREE-WirE Marns) wItH in age. 
TERMINAL LuGs & pag 





THREE-WIRE MAINS WITH 
f x UNFUSED SwitcH 
Style number and list price do not 


include fuses. 


Boxes will be drilled for conduit without extra charge provided complete drilling information accom- 
panies the order. Boxes will be shipped undrilled unless templates are sent with the order showing location 
and size of holes wanted. 

Knockouts for one half of the total number of circuits will be furnished without additional charge when 
requested on the initial order. Extra knockouts will be furnished at 10c each, list. 

For panels with fuses in the mains add 8 per cent to list price of panel. 

For panels with fused main switches add 4 per cent to list price of panel. 


:_—_———— PANELS COMPLETE WITH CABINET 


List Price 
Amp. OuTsIDE DImEnstons Number List Price Style Style FW 
Capacity OF PANELS IN INCHES of -— STYLE NumBERs —\ In Steel Number With Wood 
of Mains Height Width Depth Circuits Style FS Style SS Cabinet Style FW Trim 
-125 Volts With Terminal Lugs Only Double Branch 
30 1114 10 4 4 K43627 K43643 $ 34 00 K43659 $ 38 00 
30 141% 10 4 6 K43628 K43644 42 00 K43660 46 00 
30 171% 10 4 8 K43629 K43645 51 00 K43661 56 00 
30 20% 10 4 10 K43630 K43646 60 OO K43662 66 OO 
60 25 10 4 12 K43631 K43647 68 00 K43663 75 00 
60 28 10 4 14 K43632 K43648 77 0O K43664 '85 OO 
60 321% 10 4 16 K43633 K43649 83 00 K43665 192 00 
60 351% 10 4 18 K43634 K43650 93 00 K43666 102 0O 
60 3814 10 4 20 K43635 K43651 100 00 K43667 110 00 
100 43 10 4 22 K436386 K43652 110 00 K43668 122 00 
100 46 10 4 24 K43637 K43653 123 OO. K43669 135 00 
100 49 10 4 26 K43638 K43654 133 00 K43670 147 00 
100 531% 10 4 28 K43639 K43655 142 00 K43671 157 0O 
100 561% 10 4 30 K43640 K43656 149 00 K43672 164 00 
100 5914 10 4 32 K43641 K43657 158 00 K43673 174 00 
125 Volts With Unfused Switch Double Branch 
30 19 10 41% 4 K43499 K43515 54 00 K43531 60 00 
30 22 10 414 6 K43500 K43516 62 00 K43532 69 OO 
30 25 10 414 8 K43501 K43517 71 00 K43533 78 00 
30 28 10 414 10 K43502 K43518 80 00 K43534 88 00 
60 321% 10 41g 12 K43503 K43519 88 00 K43535 97 00 
60 351% 10 414 14 K43504 K43520 97 00 K43536 107 00 
60 40 10 414 16 K43505 K43521 103 00 K43537 114 00 
60 43 10 414 18 K43506 K43522 113 00 K43538 ; 124 00 
60 46 10 4% 20 K43507 K43523 120 00 K43539 132 00 
100 50144 10 414 22 K43508 K43524 132 00 K43540 145 00 
100 531% 10 41% 24 K43509 K43525 145 00 K43541 160 00 
100 56% 10 414 26 K43510 K43526 155 00 K43542 170 0O 
100 61 10 414 28 K43511 K43527 164 00 K43543 180 00 
100 64 10 - 44% 30 K43512 K43528 171 00 K43544 188 00 
100 67 10 444 32 K43513 K43529 180 00 K43545 198 00 


Shipping weights of panels are shown on the fourth page before this. 
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January, 1920 Westinghouse-Krantz Safety Apparatus Section 12-A 


‘\KRANTZ}TYPE C DEAD-FRONT SAFETY PANEL BOARDS—Continued 


Mains— Two-wire with terminal 
lugs, or with unfused switch(see table). 
Branches—Two-wire with 10- 
ampere push button switches arranged 
for plug fuses. 
CABINETS 

Style FS— Flush steel box and 
steel trim. 

Style SS—Surface steel box and 
steel trim. 

Style FW— Flush steel box and 
wood trim. 

For inside dimensions of box add 
61% inches to panel size for 314-inch 
gutter. 

Through-feed panels and mains of 
larger capacity are listed on a follow- 


Two-WireE Mains wit Ing page. 





‘ by Two-Wire Mains witH 
TERMINAL LuGs Style number and list price do Unrusep Switcu 


not include fuses. 


Boxes will be drilled for conduit without extra charge provided complete drilling information accom- 
panies the order. Boxes will be shipped undrilled unless templates are sent with the order showing location 
and size of holes wanted. 

Knockouts for one half of the total number of circuits will be furnished without additional charge when 
requested on the initial order. Extra knockouts will be furnished at 10c each, list 

For panels with fuses in the mains add 8 per cent to list price of panel. 

For panels with fused main switches add 4 per cent to list price of panel. 


PANELS COMPLETE WITH CABINET——_____. 





List Price 
Amp. OuTSIDE DIMENSIONS Number n List Price Style Style FW 
Capacity OF PANELS IN INCHES of | -—— STYLE NuMBERS —, In Steel Number W ithWood 
of Mains Height Width Depth Circuits Style FS Style SS Cabinet Style FW Trim 
125 Volts With Terminal Lugs Only Double Branch 
30. . 11% 10 4 4 K43563 K43579 $ 34 00 K43595 $ 38 00 
60 14% 10 4 6 K43 564 K43580 42 00 K43596 46 00 
60 ~ 17% 10 4 8 K43565 K43581 51 OO K43597 56 00 
60 20% 10 4 10 K43566 K43582 60 0O R43598 66 OO 
100 25 10 4 12 K43567 K43583 68 OO K43599 75 OO 
100 28 10 4 14 K43568 K43584 77 OO K43600 85 00 
100 321% 10 4 16 K43569 K43585 83 00 K43601 92 00 
200 35% 10 4 18 K43570 K43586 93 OO K43602 102 00 
200. 38% 10 4 20 K43571 K43587 100 0O K43603 110 0O 
200 43 10 4 ae K43572 K43588 110 OO K43604 122 00 
200. ~ 46 10 4 24 K43573 K43589 123 00 K43605 135 0O 
200 49 10 4 26 K43574 K43590 133 00 K43606 147 00 
200 53% =)" 10° 4 28 K43575 K43591 142 00 K43607 157 OO 
200 56% 10 4 30 K43576 K43592 149 OO K43608 164 00 
200 59% 10 4 32 K43577 K43593 158 00 K43609 174 00 
125 Volts With Unfused Switch Double Branch 
30 19 10. 44 4 K43435 K43451 54 00 K43467 60 00 
60 22 - 10 414 6 K43436 K43452 62 OO K43468 69 OO 
60 25 10 4% 8 K43437 K43453 OO K43469 78 OO 
60 28 10 414 10 K43438 K43454 80 0O K43470 88 00 
100 32% 10 4% 12 K48439 K43455 88 00 K43471 97 0O 
100 351% 10 44 14 K43440 K43456 97 OO K43472 107 OO 
100 40 10 4% 16 K43441 K43457 103 0O K43473 114 00 
200 43 10 4% 18 K43442 K43458 113 00 K43474 124 00 
200 46 10 4% 20 K43443 K43459 120 00 K43475 132 00 
200 50% 10 4% 22 K43444 K43460 132 00 K43476 145 00 
200 53% 10 44% 24 K43445 K43461 145 00 K43477 160 00 
200 56% 10 4% 26 K43446 K43462 155 OO K43478 170 00 
200 61 10 4\% 28 K4¢3447 K43463 164 00 K43479 180 00 
200 64 10 4% a0: K43448 K43464 171 0O K43480 188 00 
200 67 10 46 32 K43449 K43465 180 00 K43481 198 00 


Shipping weights of panels are shown on the fifth page before this. 
Order by Style Number 
500-44 
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W estinghouse-Krantz Safety Apparatus 





January, 1920 


KRANTZ TYPE F SAFETY FUSE PANELS 
DEAD-FRONT—WITHOUT SWITCHES IN BRANCHES 
For Capacities up to 200 Amperes, 125 Volts 





Cross-SECTIONAL VIEW OF TYPE F SAFETY PANEL 


For apartment or residential use, where panels 
without switches in the branches are required, the 
Krantz type F safety fuse panel is recommended. 


Distinctive Features 

These panels embody the following distinctive 
features of design: 

1. These panels are the narrowest safety panels 
on the market. 

2. All parts accessible by removing the insulat- 
ing cover. 

3. Necessary parts are removable without in- 
jury to insulation. 

4. Plug fuse caps project through micarta cover. 

5. ,They are easily installed. 

Construction 


The base of the panel is made of 1-inch black- 
marine-finish slate and instead of using a slate gutter 


frame, a moulded micarta cover encloses all metal 
parts. The porcelain fuse holders project through 
this cover, which is slotted for the branch circuit 
wires. By removing this cover all terminals are 
exposed, making installation extremely simple. 
As soon as the wires have been connected, the enclos- 
ing cover is replaced and no metal parts are exposed. 

It has been possible to reduce the width of these 
panels by mounting the fuses directly to the cross 
bars and covering the main bus bars with the 
highest grade of channel fibre. 

The type F panels are furnished for either two 
or three-wire systems, both of these taking the same 
width base. If main fuses or main switches are 
required for these panels, they can be furnished on 
special order’ It is necessary, however, to enclose 
these in separate compartments and the depth of the 
box is increased. 


500-454 
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KRANTZ TYPE F DEAD-FRONT SAFETY FUSE 
PANELS 


Mains—With terminal lugs only. 
Branches—Two-wire arranged only for plug fuses, 


CABINETS 
Style FS—Flush steel box and steel trim. 
Style SS—Surface steel box and steel trim. 


Style FW—Flush steel box and wood trim. 
Style number and list price do not include fuses. 


Boxes will be drilled for conduit without extra charge provided 
complete drilling information accompanies the order, Boxes will be 
shipped undrilled unless templates are sent with the order showing 
location and size of holes wanted. 





Knockouts for one half of the total number of circuits will be furnished without additional charge when 
requested on the initial order. Extra knockouts will be furnished at 10c each, list. 


TYPE F PANEL BOARDS COMPLETE WITH CABINET 


Amps. ; Styl 

Cap. OvutsipE DIMENSIONS Number STYLE NUMBERS Meabers 

of OF PANELS IN INCHES mote PLuG FusEs SIZE oF Box List Plug Fuses List 

Mains Height Width Depth Circuits Style FS Style SS Height Width Depth Price Style FW Price 

2-Wire Mains 125 Volts Double Branch 
30 10% 6 344 4 K-52231 K-52246 182; 13343 3% $23 00 K-52261 $26 00 
60 13% 6 3% 6 K-52232 K-52247 217; 1322 3% 26 00 K-52262 29 OO 
60 16% 6 34 8 K-52233 K-52248 2435 133% 3% 30 00 K-52263 33 00 
60 194% 6 34% 10 K-52234 K-52249 277 133; 3% 33 00 K-52264 37 00 
100 24 6 3% 12 K-52235 K-52250 31% 13% 3% 88 00 K-52265 42 00 
100 27 6 3% 14 K-52236 K-52251 345 135 338 41 00 K-52266 46 00 
100 31% 6 344 16 K-52237 K-52252 397 13% 3% 45 00 K-52267 50 OO 
200 34% 6 54 18 K-52238 K-52253 42 13144 3% 48 00 K-52268 53 00 
200 37% 6 344 20 K-52239 K-52254 45 134 3% 52 OO K-52269 57 0O 
200 40% 6 314 22 K-52240 K-52255 48 134% 3% 59 OO K-52270 64 00 
200 45 6 344 24 K-52241 K-52256 524% 13% 3% 63 0O K-52271 70 00 
200 48 6 34% 26 K-52242 K-52257 55% 13% 3% 68 OO K-52272 75 0O 
200 «51 6 3% 28 K-52243 K-52258 58% 134% 3% 7100 K-52273 78 0O 
200 55% 6 3% 30 K-52244 K-52259 623% 133% 3% 76 0O K-52274 84 00 
200 58% 6 34 32 K-52245 K-52260 6543 1335 3% 8100 K-52275 90 00 
3-Wire Mains 125 Volts Double Branch 

30 104% 6 3% 4 K-52276 K-52291 188; 1338 3% 23 00 K-52306 26 00 
30 13% 6 34% 6 K-52277 K-52292 213; 1338 33% 26 00 K-52307 29 00 
30 16% 6 3% 8 K-52278 K-52293 247 13% 3% 30 00 K-52308 33 00 
30 19% 6 4 10 K-52279 K-52294 277s 13%; 3% 33 00 K-52309 37 00 
60. 24 6 3% 12 K-52280 K-52295 319; 137% 3% 38 00 K-52310 00 
OUlnaet 6 34% 14 K-52281 K-52296 34% 13%; 33% 41 00 K-52311 46 00 
60 31% 6 34h 16 K-52282 K-52297 3975 13% 3% 45 00 K-52312 oO 
60 34% 6 3% 18 K-52283 K-52298 42 134% 3% 48 00 K-52313 53 00 
60 37% 6 34 20 K-52284 K-52299 45 134 3% 52 00 K-52314 57 00 
100 40% 6 3% 22 K-52285 K-52300 48 134 3% 589 OO K-52315 64 00 
100 §45 6 34% 24 K-52286 K-52301 524% 13% 3% 63 OO K-52316 70 0O 
100 §=48 6 3% 26 K-52287 K-52302 55% 134% 3% 68 00 K-52317 75 00 
100 51 6 34% 28 K-52288 K-52303 58% 1314 3% 7100 K-52318 78 00 
100 55% 6 314 30 K-52289 K-52304 6248 133% 3% 76 00 K-52319 84 00 
100 584% 6 3 32 K-52290 K-52305 65% 133, 3% 8100 K-52320 90 00 


Shipping weights of panels are shown on the seventh page before this. 


Order by Style Number 
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Section 12-A 


Westinghouse-Krantz Safety Apparatus 





January, 1920 


KRANTZ RAILWAY-TYPE SAFETY PANEL BOARDS 


(DEAD-FRONT) 


For Use on 600-Volt Circuits 





600-VoLt, StncLE-PoLr, Krantz Sarety Brusu SwitcH 
PANEL FOR LIGHTING AND SMALL HEATERS 


Application 


The Krantz railway type safety panel boards 
are applied for the control of 600-volt lighting and 
heating circuits in electric railway stations or for 
the control of circuits for any purpose up to 30 
amperes operated from railway feeders. 

Safety to the operator is not only desirable but 
essential in the operation of such circuits at rail- 
way line voltages owing to the fact that the oper- 
ation of these circuits is frequently by individuals 
not connected with car operation and not famil- 


iar with the very real life hazards from contact. 


with 600-volt live circuits. | 


The Krantz safety panel boards have been used 
in large quantities by some of the largest subway 


and elevated railways in the country. 


Distinctive Features 


The Krantz 600-volt safety panel boards pro- 
vide complete safety as all live parts are fully 
covered in the ordinary operation of the switches 
and when the switches are removed no live parts 
are exposed. Individual circuit switches can be 
removed for inspection without interfering with 
other circuits and without danger of coming in 
contact with the live parts of other circuits. Cir- 


cuit switches are of the standard brush-type 
construction. 


Operating Characteristics and 
‘Construction ~ 


The Krantz. 600-volt safety panel board is 
mounted in a steel cabinet with steel doors. All 
switches are single pole of the double-end, double- 
break, quick-break, brtish-type with: brushes pro- 
tected by arcing contacts at each end. Each switch 
is mounted in a separate compartment insulated 
from each adjacent switch. The compartmént walls 


‘also act as arcing shields to prevent the arc formed 


upon opening a switch from communicating with an 
adjacent circuit. Fuse connections for N. E. C. 
fuses are provided in a compartment separate from 
the circuit switch compartments thus preventing 
any other than authorized persons from haying 
access to the fuses. 


These panel boards can be provided with circuit 
switches of any capacity up to 30 amperes and for 
any number of circuits. Blow out coils are required 
where the capacity of the circuit is over 6 amperes 


Higher capacities can be developed; prices on 
application. 


. 


500-144 
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KRANTZ RAILWAY-TYPE DEAD-FRONT SAFETY PANEL BOARDS—Continued 





INDIVIDUAL CircuIT SWITCH 
IN COMPARTMENT 





SwitcHEes ARE REMOVED. WITHOUT EXPOSING 


OPERATOR TO DANGER 





Prices 

APPROXIMATE OUTSIDE DIMENSIONS Approximate List Price 

; ————_ oF PaNneL—INcHES Shipping for Panel 
Circuit - Height Width Depth Wt., Lbs. Style No. and Cabinet 

For 600-Volt Circuits 
5 ea $ 

3 12 18 5% 95 K-52327 77 00 
4 1314 18 5% 110 K-52328 84 00 
5 15 {18 5% 120 K-5232 $2 00 
6 1614 ws 5% 135 K-52330 100 00 
7 191% 18 5% 150 K-52331 110 00 
8 21 18 54% 163 K-52332 118 00 
9 22% 18 54 180 K-52333 126 00 
10 24 18 5% 195 K-52334 135 OO 
11 27 18 5% 210 K-52335 143 00 
12 2814 18 5%: 225 K-52336 152 00 
13 30 18 54% 240 K-52337 160 00 
14 314% 18 54% 255, K-52338 168 OO 
15 3414 18 5% 270 K-52339 176 OO 
16 36 18 54% 285 K-52340 185 00 
1% 371% 18 5% 300 K-52341 194 00 
18 39 18 5% 315 K-52342 202 00 
19 42 18 ‘544 330°: K-52343 210 00 
20 4314 18 5% 345 K-52344 218 00 
21 45 18 5% 360 K-52345 228 00 
22 4614 18 514 375 K-52346 238 00 
23 4914 18 5% 390 K-52347 250 00 
24 51 18 5% 405 K-52348 260 00 
25 ' “5205 a ae ea Le 5% 420° K-52349 273 00 


List prices do not include fuses. 
4 1-inch base, 34-inch frame. For box sizes add 714 inches to width and height of panel for a 334-inch gutter. Depth of box is 
548 inches. 


Order by Style Number 


500-414 








174 


Section 12-A 


Westinghouse-Krantz Safety Apparatus 





January, 1920 


KRANTZ SAFETY AUTO-LOCK CONTROL PANELS 


DEAD FRONT FOR LIGHT AND POWER DISTRIBUTION 
125-250 Volts D. C. and 500 Volts A. C. 


Sa er 


TRADE, hetlete Sh aie 3 > 


KRANTZ: SAFETY AUTO-LOCK PA 


: 


The Krantz safety auto-lock panels are used in 
light or power distribution for 125-250-volt direct- 
current or 500-volt alternating-current service. 
They are made up of switches of the standard auto- 
lock type, all their safety features being maintained. 


Construction 

These panels are mounted on a common base of 
slate and all switches make direct contact to a 
common set of bus bars. Each switch is separated 
from its neighbor by means of a slate barrier and 
since each switch is provided with an individual 
cover it is possible to work with perfect safety on 
any one switch without throwing off current of 
neighboring switches. The panels may be made 
up single branch; with all circuits on one side of the 
main bus bar, or double branch with switches 








PAT'D AND PAT. PEND 


mounted on both sides of main bus. The main 
switch may also be mounted either fused or unfused. 


Each switch has a provision for a padlock to 
lock it in the open position, and all parts are re- 
movable from the front without disturbing wire con- 
nections or removing the panel from wall. Repairs 
may therefore be made with least possible delay 
and expense. 

The panel is enclosed in an iron cabinet with a 
door which opens over the switches, but at no time 
are the bus or cross bars exposed. The entire outfit 
is compact, neat in appearance and practically dust- 
proof. 

Any number of circuits can be furnished ranging 
from 30 to 800 Amp. for 125-250 volts, direct 
current, or 500 volts, alternating current. 


500-474 
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KRANTZ SAFETY AUTO-LOCK CONTROL PANELS—Continued 


Largest Switch Base Price 
apacity, Including «\ -——— AnpITIONAL To BAsE Price For Eacu ADDITIONAL Switch ——— 
Amperes Largest Switch) 30 A, 60A 100 A A. 
250 Volts for Two-Wire Mains and Two-Wire Branches 
200 $61 00 $17 OO $20 OO $26 00 $36 00 
100 48 00 16 OO 19 50 HT OO a aie Woe ant ise at are 
60 40 00 15 50 —. 18 50 Mis Fy cae s,s 
30 36 00 15 00 a ett e  nee BRE ed we) De are cies 
250 Volts for Three-Wire Mains and Three-Wire Branches 
200 62 00 17 50 20 50 27 00 388 00 
100 49 00 16 50 20 00 DSETOOM ee CP Ol ascttares 
60 41 00 16 0O TBO eee hg | Be A 0) OE eee oe 
30 36 50 1 Fh) eS cas rk CR la Bi oclug ares aie 
250 Volts for Three-Wire Mains and Three-Wire Branches 
200 72 00 19 00 23 00 32 00 46 00 
100 55 OO 18 00 22 00 SIOOAVE eww.” 4s. este: 
60 44 00 17 00 SIEOO. Be Reed. sw siw ins 
30 39 00 ETE OG MPURE re EEE air tt tee 
500 Volts for Three-Wire Mains and Three-Wire Branches 
200 83 OO 22 00 26 00 37 00 55 0O 
100 63 OO 21 00 25 00 eG, ae” Bate os Batets 
60 50 OO 20 00 DAROCIBEMAUEEEE sl ttt ee 
30 45 00 DROOL. ye ct BSR Me i eS I 


To figure the price of an auto-lock control panel take, for example, a board of the following specifications: 
One three-wire main, three-wire branch, 500-volt safety panel with one 200, three 60, one 100, and one 30 ampere switches. 
Always allow the largest sized switch to govern the size of all switches: Therefore take base price of a three-wire main, three- 


wire branch 500-volt panel for a 400-ampere switch (this being the largest switch on the panel),...... ‘¢$83.00 
Add to this the price for each other switch when used with a 200-ampere switch: 

3= 60 ampere Switchess See iae caidas iy tet telat icles et els eyes cine #1 iota vis 78 00 

1-100 ampere Switches ire ve tvire rahe ee rate) ain let pelle tosah he Mts lop Pi aieh oe er aaln eens misins 37 00 

{= 30 ampere'switcheee ss ce eno reese tele cs arse rel eh sis ele airi> play an. wine clef) chy irae 22 00 

$220 00 


From this deduct the standard discount. 
For panels with larger switches than listed above, prices will be furnished on request. 
Weights and dimensions furnished upon receipt of specifications. 


Order by Style Number 
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KRANTZ SAFETY AUTO-LOCK PANEL 
SECTIONAL VIEW 


Auto-lock Features: 


: SWITCH ON (Bull Lines):- Slide 1 moves link 2 under angle 3 so that door 4 cannot be opened exposing 
ive parts. 

SWITCH OFF (Dotted Lines):- Slide 1 allows link 2 toclearangle 3 permitting door 4 to be opened, but all 
live parts are inaccessible. 


Additional Safety Features: 


SWITCH ON (Full Lines):- If link 2is forcibly released from angle 3, same moves slide 1 throwing switch off. 
SWITCH ON (Dotted Lines):- With door 4 opened, attempts to close switch are obstructed by slide 1 hitting 
cam 5. Hole 6 provides locking arrangement for door 4. Hole 7 provides locking arrangement for switch in off 
position. 
dilen AWE 500-48 A 
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KRANTZ SAFETY THEATRE SWITCHBOARDS 
t DEAD-FRONT 





Krantz SAFETY THEATRE SWITCHBOARD WitH DimMMER Mountep ABOVE 


; 
} 
} 


For theatre work safety switchboards are now These can be furnished with the switchboard’ if 
a requirement in order to reduce fire and accident desired. Handles of the switches are enameled the 
hazard, The Krantz Theatre boards are dead-front same color as the lights they control, so that the 


and occupy the minimum amount of space, making operator can work without delay or hesitation. 
them especially desirable for this work. Dimmer 


banks are raounted conveniently above the boards. Prices upon request and receipt of specifications, 
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KRANTZ SAFETY SWITCHBOARDS 


DEAD-FRONT AND DEAD-REAR 





Front VIEW OF SWITCHBOARD 


The Krantz Co. is in a position to furnish safety 
switchboards to meet any specification and for 
various installations including theatres, industrial 
plants, hotels and heavy marine work. 

A safety dead-front and dead-rear switchboard, 
particularly suited for industrial use, is now ready 
for the market. These have already been installed 
in large plants where they have met with entire 
satisfaction and approval. These boards are not 
only dead front but dead in the rear as well. No 
switches, fuses, busbars or wires are exposed; con- 
sequently they may be installed in the centre of a 
room should it be more convenient. The switches 


are each in a separate compartment and fastened 
individually to the board. They make direct 
contact to the busbars so that all cross bars are 
eliminated. Wires are brought through the pull 
boxes and wiring ducts directly to the fuse terminals 
thus doing away with all unnecessary splicings in 
the circuit, and giving as direct a connection as is 
possible to get. Any number of switches may be 
used and for any capacity up to 1000 Amp. 250 
V.D.C. and 500 V. A. C. Metersand Circuit Breakers 
are mounted when specified. 


Prices upon application and receipt of specification. 
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KRANTZ TYPES B AND BP STRAIGHT- 
LINE PANEL BOARDS 


For Capacities up to 200 Amperes, and for Voltages up to 250. 





Type B Srraicut-Line PANEL Boarp 


Application 
The Krantz types B and BP straight-line panel 
boards are intended to meet the demand for panel 
boards of standard construction and arrangement 
where the safety features represented by the Krantz 
safety panel boards are not required. 


The aim has been to standardize a line of these 
panels sufficiently complete to meet all ordinary 
conditions.for application in large or small private 
houses, apartment houses, stores, office buildings 
and factories for the control of lighting circuits up to 
a total capacity in the mains of 200 amperes at 125 
volts or 100 amperes at 250 volts. 

The type B panel boards have branches fused with 
N. E. C. fuses. 


The type BP panel boards have branches fused 
with plug fuses. 
All Krantz types B and BP straight-line panel 


boards have been approved by the Underwriters’ 
Laboratories. 


Distinctive Features 

Types B and BP straight-line panel boards have 
the following distinctive features: 

Straight-line mains requiring fewer contact 
joints and allowing narrower panels than ordinary 
construction; base and frame of slate with black- 
marine finish; frame held together at corners by 


patented clamp and all joints covered by metal 
corners. 


Operating Characteristics 

The straight-line panel boards are made up of 
knife-blade switches and either N. E. C. enclosed 
fuses or plug fuses. In the panel boards containing 
a main switch a high grade milled-jaw knife-blade 
switch is used. Both the branch switches and the 
main switch, when used, have moulded spool handles 
so offset that the switches may be operated with the 
least possible danger of coming into contact with the 
live parts. 

Construction 

The Krantz types B and BP straight-line panel 
boards of standard design are furnished under the 
following specifications: 


Specifications for Panels 


Base—1-inch black-marine slate free from metalic veins and 
imperfections. 

Frame—}l4-inch black marine slate slotted ‘for mains and 
branches. Held together by dull black finished metal cor- 
ners, which conceal all joints of frame. 

Cover—*-inch black marine slate. : 

Corner Iron—Clamping slate frame and metal corners by one 
screw. 

Gutter—3}4-inch. Add 614 inches to size of panel to get size 
of box. 

Bus-bars—98% conductivity drawn copper. 

Hinges—98% conductivity drawn copper forged in one piece. 

Cross Bars—98% conductivity drawn copper. 


500-15A 
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KRANTZ TYPES B AND BP STRAIGHT-LINE PANEL BOARDS—Continued 








DETAILS OF STRAIGHT-LINE CONSTRUCTION 
Note the Long Double Spring Contact Blades and Single Solid 35-inch Copper Cross Bar 


dee ee Lugs—98% conductivity drawn copper. (No castings 
used). 


Current Density—750 amperes per square inch cross section. 
Finish—Exposed parts polished and lacquered. 


Spacings—As per rules and regulations of the National Board 
of Fire Underwriters. 


Capacity—Mains are figured: 

3 amperes per circuit for 3-2 wire, 125 volts. 

6 amperes per circuit for 2-2 wire, 125 volts. 

3 amperes per circuit for 3-2 and 2-2 wire, 250 volts. 

Mains of larger capacities are listed on a following page. 
Through Feed Panel Boards—Listed on a following page. 
Branch Circuit Switches—30-ampere double-blade knife 





ADJUSTABLE CORNER IRON 


switches with blades moulded in substantial composition 
handle. Branch-circuit terminals provided with horseshoe 
washers confining and retaining the wires. 


Fuse Arrangement (Removable from front of board)—N. E. C. 
with phosphor bronze clips. Edison plug with black enameled 
porcelain shell. Enclosed plug with black enameled porcelain 
shell. 


Specifications for Boxes and Cabinets 
Boxes—No. 12 U. S. gauge steel, rigid channel construction, 
riveted at corners. Panels are held in position by four 
adjustable clamps held to the box by two screws each. 
Finished dull black marine. 
Trims—Steel No. 10 U. S. gauge dull black marine finish with 
Yale lock. 


Wood—%-inch white, plain oak, filled and rubbed to a smooth, 
even finish. Equipped with lock or catch. Lined with. 75” 
sheet iron over panel and gutter. 


Gutter—31{-inch wiring gutter all around frame of panel. 


Special Boxes—Steel trims or wood trims can be furnished at a 
slight advance over the list price. 


Straight-Line Construction 


The reason why straight-line construction is used 
in types B and BP panel boards is shown in the above 
‘Hustration. Referring to this Fig., a summary of 
pieces needed to make an eight-circuit Krantz 
straight-line panel is as follows: 


(A) Cross Bar.....2, each with 1 contact surface =2 contact 


surfaces. 
(B) Single Clip ....4, each with 1 contact surface =4 contact 
surfaces. 
(B1) Double Clip. ..2, each with 1 contact surface =2 contact 
surfaces. 
(C). “Hinge... Saanuu 16 
Potealsedra st sis 24 pieces 8 contact surfaces 


1 large two-screw contact for each circuit. 


Compared with the above construction the 


500-16 
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KRANTZ TYPES B AND BP STRAIGHT-LINE PANEL BOARDS—Continued 


Mains—Two-wire with terminal lugs. 

Branches—Two-wire with 30-ampere switches arranged for N.E.C. 
enclosed fuses. 

CABINETS 

Style FS—Flush steel box and steel trim. 

Style SS—Surface steel box and steel trim. 

Style FW—Flush steel box and wood trim. 

For inside dimensions of box add 61% inches to panel size for 314-inch 
gutter. 

Through-feed panels and mains of larger capacity are listed on a 
following page. 

Style number and list price do not include fuses. 


Boxes will be drilled for conduit without extra charge provided drilling 
information accompanies the order. Boxes will be shipped undrilled unless 
templates are sent with order showing location and size of holes wanted. 








nockouts for one half of the total number of circuits will be furnished without additional charge when 
requested on the initial order. Extra knockouts will be furnished at 10c each, list. 


Shipping weights of panels are shown on the last page of ‘Type S Safety Panel Boards.” 

















| ; | PANEL ONLY PANELS COMPLETE WITH CABINET 
OutsipE DIMENsIons WitHout SLATE Slate 
Amp. |of PANELS IN INcHES| Number FRAME oR CaABinet| Frame StyvLe NumBERS : 
Capacity | = eee of Eee iy r= nly List Style List 
of Mains | Circuits List Bee Number Price 
oe aeee Depth Style No.|List Price] Price Style FS | Style SS Style FW | Style FW 
125 Volts Double Branch 
30 10 13% 414 4 K-38798] $ 9 70|$ 4 10 K-38814 K-388301 $30 OO/K-38846] $33 00 
60 13 134%} 4% 6 K-38799] 13 10 4 50 /K-38815/K-38831 34 60/K-38847 38 00 
60 16 1344] 4% 8 K-38800] 16 60 4 80 |/K-38816/K-38832 39 60/K-38848 43 50 
60 19 134%| 4% 10 K-38801] 20 00 5 20 |K-38817|K-38833 43 80/K-38849 48 20 
100 22 134%] 4% 12 K-38802|] 24 00 5 50 |K-38818/K-38834 49 50/K-38850 54 50 
100 25 134%] 4% 14 K-38803]} 28 00 5 90 |K-38819/K-38835 54 50/K-38851 60 0O 
100 2646 | 134%] 4% 16 K-38804] 31 60 6 10 |K-38820/K-38836 59 00/K-38852 65 OO 
200 2946 113%] 4% 18 K-38805| 36 70 6 40 |K-38821/K-38837 65 50/K-38853 72 00 
200 324% 113%] 4% 20 K-38806| 40 40 6 80 |K-38822/K-38838 70 60/K-38854 77 60 
200 3544} 134%] 4% 22 K-38807| 43 70 7 10 |K-38823/K-38839 75 30/K-38855 82 80 
200 384% | 134%] 4% 24 K-38808] 47 50 7 50 |K-38824/K-38840 80 70/K-38856 88 80 
200 414] 13%] 4% 26 K-38809] 51 00 7 80 |K-38825|K-38841 86 00/K-38857 94 60 
200 43 1344] 4% 28 K-38810) 54 70 8 00 |/K-38826|K-38842 90 OO/K-38858 99 00 
200 46 134% | 4% 30 K-38811] 58 00 8 30 |K-38827|K-38843 96 O0O/K-38859]} 105 60 
200 49 13% 414 32 K-38812] 62 00 8 60 |K-38828/K-38844! 102 00 K-38860] 112 20 
250 Volts Double Branch 
A Ge Pe ec ee coo ee ee. 
30 1144 | 14% | 5% 4 K-38862] 10 00 4 70 |K-38878/K-38894 31 60/K-38910 34 80 
30 1444 | 1446] 5% 6 K-38863] 13 70 5 10 |K-38879/K-38895 36 70/K-38911 40 40 
30 1746 144 |] 5% 8 K-38864] 17 50 5 40 |K-38880/K-38896 41 60/K-38912 45 80 
30 22 144% 5144 10 K-38865|] 20 50 5 90 |K-38881/K-38897 46 70/K-38913 51 40 
60 25 144] 5% 12 K-38866] 25 00 6 20 |K-38882/K-38898 52 50/K-88914 57 80- 
60 2946 | 14144] 51% 14 K-38867] 28 60 6 80 /K-38883]/K-38899 58 20/K-38915 64 00. 
60 324 | 144%] 514 16 K-38868] 32 40 7 10 |K-38884|K-38900 63 50/K-38916 70 0O 
60 3542] 144 | 5% 18 K-38869} 36 30 7 50 |K-838885/K-88901 68 50/K-38917 75 40 
60 40 144% |] 5% 20 K-38870]} 40 00 8 00 /K-38886/K-38902 75 50/K-38918 83 00 
100 43 1444] 5% 22 K-38871] 45 80 8 40 |K-38887/K-388903 81 20/K-38919 89 30 
100 46 1444 |] 5% 24 K-38872} 48 50 8 90 |K-38888]/K-38904 87 00/K-38920 95 70 
100 50% | 1414 |] si 26 K-38873] 52 50 9 40 |K-38889/K-38905 93 20/K-38921] 102 50 
100 534% | 14%] 5% 28 K-38874] 56 00 9 80 /K-38890/K-38906 98 50/K-38922] 108 30 
100 564%] 144%] 51% 30 K-38875] 60 00 10 10 |K-38891]/K-38807| 104 00/K-38923}] 114 40 
100 61 1446] 5% 32 K-38876] 64 00 10 70 |K-38892/K-38908] 110 00 K-38924] 121 00 
ee 





For panels with fuses in mains add 8 per cent to above prices. 


Order by Style Number 


500-19A 
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KRANTZ TYPES B AND BP STRAIGHT-LINE PANEL BOARDS—Continued 


Mains—Two-wire with unfused switch. 
Branches—Two-wire with 30-ampere switches arranged for N.&.C. 
enclosed fuses. 
CABINETS 


Style FS—Flush steel box and steel trim. 

Style SS—Surface steel box and steel trim. 

Style FW—Flush steel box and wood trim. 

For inside dimensions of box add 6) inches to panel size for 314-inch 
gutter. 

Through-feed panels and mains of larger capacity are listed on a 
following page. 


Style number and list price do not include fuses. 


Boxes will be drilled for conduit without extra charge provided drilling 
information accompanies the order. Boxes will be shipped undrilled unless 
templates are sent with the order showing location and size of holes wanted. 














Knockouts for one half of the total number of circuits will be furnished without additional charge when 
requested on the initial order. Extra knockouts will be furnished at 10c each, list. 


, 


Shipping weights of panels are shown on the last page of ‘“‘Type S Safety Panel Boards.’ 
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0 5 PANEL ONLY PANELS COMPLETE WITH CABINET 

UTSIDE DIMENSIONS WirHouT SLATE Slate 

Amp. |or PaNELs IN INcHES| Number |PRame OR CABINET Frame StytE NUMBERS 

Capacity Sole Only i Style List 

of Mains Circuits f List ast Number Price 

Height| Width |Depth Style No.|List a Price | Style FS|Styless | PC° [Style FW | Style FW 
125 Volts Double Branch 

30 13 134%] 4% + K-38942| $14 60| $ 4 50 |K-38958|K-38974) $ 36 20|K-38990] $ 40 00 
60 19 134% | 4% 6 K-38943] 19 00 5 20 |K-38959|K-38975| 43 00/K-38991 47 30 
60 22 1344 | 4% 8 K-38944| 22 50 5 5O |K-38960|K-38976| 48 O0O|K-38992 52 80 
60 os 134%| 4% 10 K-38945] 26 00 5 90 |K-38961|K-38977 52 50/K-38993 57 80 
100 28 13144 | 4% 12 K-38946| 33 00 6 20 |K-38962|K-38978| 61 40 K-38994| 67 50 
100 31 13% | 4% 14 K-38947| 37 00 6 60 |K-38963|K-38979] 66 50/K-38995 73 20 
100 34 13144} 4% 16 K-38948] 41 00 6 90 |K-38964|K-38980| ‘72 OO|K-38996 719 20 
200 46 144% | 5% 18 K-38949] 49 50 8 80 |K-38965|K-38981| 88 20/K-38997 97 00 
200 49 144% |) 5% 20 K-38950| 53 20 9 20 |K-38966|K-38982| 93 OO|K-38998 102 30 
200 52 144 | 5% 22 K-38951| 56 60 9 60 |K-38967|K-38983] _98 50 K-38999] 108 30 
200 53% | 144% | 5% 24 K-38952| 60 50 9 80 |K-38968|K-38984| 103 00 K-39000} 113 30 
200 5614 | 144% | 5% 26 K-38953| 64 00] 10 20 |K-38969 K-38985| 108 00/K-39101] 118 80 
200 591% | 144% |.5% 28 K-38954| 67 80| 10 50 |K-38970 K-38986| 113 00/K-39102| 124 30 
200 624% | 144% | 5% 30 K-38955| 71 00 10 80 |K-38971|K-38987| 118 00/K-39103 130 00 
200 64 144 | 5% 32 K-38956| 75 00| 11 20 |K-38972 K-38988| 123 00|K-39104| 136 00 


250 Volts Double Branch 


30 19 144% | 5% + K-39106| 15 00 5 5O |K-39122/K-39138] 39 70 K-39154| 43 70 
30 23% | 1444 | 5% 6 K-39107| 18 60 6 10 |K-39123|]K-39139} 45 50 K-39155| 50 00 
30 26% | 144% | 5% 8 K-39108| 22 40 6 40 |K-39124|K-39140| 50 70 K-39156| 55 80 
30 291% | 144% | 5% 10 K-39109} 25 50 6 80 |K-39125|K-39141| 55 00 K-39157 60 50 
60 35% | 144% | 5% 12 K-39110] 31 00 7 5O |K-39126|K-39142| 63 50 K-39158] 70 00 
60 40 144% | 5% 14 K-39111| 34 50 8 00 |K-39127|K-39143| 70 00 K-39159| ‘7 00 
60 43 14% | 5% 16 K-39112} 38 40 8 40 |K-39128|K-39144| ‘75 00 K-39160] 82 50 
60 46 144% | 5% 18 K-39113] 42 20 8 80 |K-39129|K-39145| 81 OO|K-39161 89 00 
60 49 144% | 5% 20 K-39114|] 46 00 9 20 |K-39130|K-39146| 85 70\K-39162 94 00 
100 561% | 144% | 5% 22 K-39115| 53 80] 10 00 |K-39131 K-39147| 98 00|K-39163| 108 00 
100 591% | 144 | 5% 24 K-39116| 57 80| 10 50 |K-39132 K-39148| 103 00/K-39164| 113 00 
100 62% | 144 | 5% 26 K-39117| 6170] 10 80 |K-39133 K-39149| 109 00/K-39165| 120 00 i 
100 654% | 144] 5% 28 K-39118| 65 20| 11 30 |K-39134 K-39150| 114 50|K-39166| 126 00 ; 
100 70 144% | 5% 30 K-39119| 69 20] 12 00 |K-39135 K-39151| 122 OO|K-39167| 134 00 ah 
100 73 1444 | 5% 32 K-39120| 73 20] 12 30 |K-39136 K-39152| 128 00|K-39168] 141 00 h 





For panels with fuses in mains add 4 per cent to above prices. 


Order by Style Number 
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summary of similar pieces needed to make a panel 

of ordinary construction shows the use of 100 

pieces and 88 contact surfaces or a total of 76 
a pieces and 80 contact surfaces more than in a 
similar Krantz panel. 


i] Adjustable Corner Irons 


Panels are shipped with corner irons fastened to 
the base and are held to the box by means of clamps 
{ which allow adjustment in all directions. 
| Corner irons and corners as shown on the preced- 
ing page are furnished with all Krantz panels finished 
in dull black. 


Sainte 





Directory FRAME 


Westinghouse-Krantz Safety Apparatus 





KRANTZ TYPES B AND BP STRAIGHT-LINE PANEL BOARDS—Continued 


Type BP StrAIGHT-LINE PANEL BoarRD 


Fuses in Mains 


Standard Krantz panel boards are not made with 
fuses in mains as fuses for the same purpose are 
required by the N. E. Code at the origin of the line 
feeding the panel and are therefore unnecessary 
and undesirable at the panel board. 

Fuses in mains will be supplied on special order. 
For prices see footnotes on following pages. 


Directory Frames 
Standard frames are made of sheet steel in one 
piece and are finished in dull black marine. 


Price includes glass, screws, and drilling of trims 
for frames, if trims are ordered. 


Style Size Price 
No. Inside _ Each 
K-1807 14 x7 $3 00 
K-1808 1234x5% 2 20 
K-1809 734x434 1 80 
K-1810 654x344 1 40 
K-1811 434x322 1 00 


Special—For directory frames of other than standard 
material and finish_use the following prices: 


———-STYLE No..——. 

Copper Brass List 
Finished Finished Inside Price 
Polished Polished Dimensions Each 
K-2795 K-2815 1214x944 $4 00 
K-2796 K-2816 14° 47 4 00 
K-2797 K-2817 1234x574 270 
K-2798 K-2818 734 x43 2 20 
K-2799 K-2819 6 54x34 80 
K-2800 K-2820 434 x3 1 40 


Order by Style Number 


January, 1920 
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KRANTZ TYPES B AND BP STRAIGHT-LINE PANEL BOARDS—Continued 





SURFACE Box FLusH Box 





Woop TRIM FOR KRANTZ PANELS 


STEEL TRIM FOR KRANTZ PANELS ) 


Marble Panels 


Types B and BP panel boards can be furnished _ 100% over price on frame. 


“For marble panel boards complete with cabinets 
obtain the additions indicated above for panel and 
frame and add these to price of standard panel 


in white Italian, gray Tennessee, pink Tennessee, 
or blue Vermont marble at the following advance 
over prices for standard slate panels. 


25% over price on panel. with cabinet. 
500-18 
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KRANTZ TYPES B AND BP STRAIGHT-LINE PANEL BOARDS—Continued 


Mains—Three-wire with terminal lugs. 
Branches—Two-wire with 30-ampere switches arranged for N. E. C. 
enclosed fuses. 


CABINETS 


Style FS—Flush steel box and steel trim. 

Style SS—Surface steel box and steel trim. 

Style FW—Flush steel box and wood trim. 

For inside dimensions of box add 61 inches to panel size for 34-inch 
gutter. 

Through-feed panels and mains of larger capacity are listed on a fol- 
lowing page. 

Style number and list price do not include fuses. 

Boxes will be drilled for conduit without extra charge provided drilling 
information accompanies the order. Boxes will be shipped undrilled 
unless templates are sent with the order showing location and size of 
holes wanted, 





Knockouts for one half of the total number of circuits will be furnished without additional charge when 
requested on the initial order. Extra knockouts will be furnished at 10c each, list. 


Shipping weights of panels are shown on the last page of ‘‘Type S Safety Panel Boards.” 











| 
PANEL ONLY >ANELS ah 7 
OUTSIDE Tuaieucicae| rte oun ie State PANELS COMPLETE WITH CABINET 
Amp. Jor PANELS IN INCHES Number FRAM2 OR Gasiner Frame Stvta Numppne 
Capectty | pt ae 8 ——__— Only Sees ee ROS a Style List 
of Mains | Circuits List ist eee Paine 


Reight| Width |Depth 


a | ee) 


125 Volts Double Branch 
30 10 34%] 4% 4 K-39170] $10 70] $ 4 10 <-39202/$ 31 00 K-39218]/$ 34 20 
1 14 10 9203 


Style No. 














List Price] Price | Style PS | style SS jf Pttce ele FW Style FW 





1314 6 K-39186/K 
30 | 13 1314 | 414 6 |K-39171 4 50 |K-39187|K-399 35 60/K-39219| 39 
30 | 16 1314 | 414 6 88172) 17 60) 4 80|K-39188|K- 3990a| 33 60/K-39220| 44 70 
30 ‘| 1734 | 1346 | ak 10 /K-39173) 21 20] 5 10 /K-39189/K-39205| 49 60/K-39221| 49 00 
60 | 2014 | 1314 | 4% 17 |K$9174] 25 40] 5 40/K-39190I/K-39206 50 20/K-39222 
60 | 2314 | 1314 | 434 t¢ (82175) 2910] 5 70 /K-39191|K-39909 55 20/K-39993 60 70 
60 | 2614 | 1344 | 414 16 |K-829176| 32 50| 6 10 |K-39192IK-3990% 60 00/K-39224| 66 00 
60 | 2914 | 131g | 414 6 B2177| 36 00} 6 40 |K-39193|K 39909 65 00/K-39225] 71 50 
60 | 3244 | 1313 | 44¢ 20 |K-89178/ 4000! 6 80 /K-39194|K-39916 70 40/K-39226] 77 50 
100 | 3514 | 1314 | a1 37. ~«K-89179/ 4500] 7 10/K-39195/K-39911 76 70|K-39227| 844 
100 | 37 131g | 414 sé |K-39180/ 4900] 17 30|K-39196IK 30878 81 20 K39996 89 30 
100 | 40 | 1313 | 444 oe. [K88181) 52 70| 7 60 |K-39197|K 39915 87 30/K-39229] 96 00 
100 | 43 1314 | 414 33 «/K-89182/ 56 50| 7 90 |K-39198|K 30at3 91 80/K-39230] 101 
100 | 46 | 1314] 4%; 39 |K-89183) 60 00| 8 30|K-39199/K 39915 97 50/K-39231] 107 30 
1314 | 41 8 ‘-39200/K-39216 


oo 

100 49 3% 6 32 K-39184] 64 00 60 |K- O - 103 80/K-39232] 113 00 
250 Volts Double Branch 

30 11% | 16 3 4 K-39234] 1090 80 oe -39266 33 30/K-392892 36 60 


5% 4 250/K 
30, 1114841 46 514 6 |K-39235| 14 §0 2 20 |K-39251/K-39267| 38 5O|K.3998 
30 | 19 16 514 8 |K-39236] 18 90 5 60 |K-39252/K-39268] 44 40 K 39984 48 30 
30 | 22 16 514 10 |K-89237/ 22 60! 6 00 |K-39253|K-39969 49 70/K-39285| 54 60 
60 | 25 16 514 12 /K-39238] 27 00 6 30 |K-39254/K-39270] 55 20/K-39986 
60 | 2914 | 16 514 i¢ [4739289] 30 70] 6 90 |K-39255|K-39977 61 20/K-39287 67 30 
60 | 3214 | 16 514 16 |K-39240] 34 90] 7 20/K 39956 K-39272] 67 00/K-39288| 73 70 
60 | 3514 | 16 514 18 |K-39241/ 3900| 7 60 |K-39957 K-39273] 72 70/K-39289| 80 60 
60 | 40 16 514 20 |K-39242) 42 60] 8 00|K-39258 K-39274| 79 00/K-39290| 86 80 
100 | 43 16 51% 22 |K-39243] 48 so 8 50 |K-39259/K-39275| 86 4olk.3 
100 | 46 | 16 514 24 |K-39244!] 53 90 8 80 |K-39260)/K-39276| 93 00 KsonoR 108 60 
100 | 5014 | 16 514 26 |K-39245| 57 50 9 60 |K-39261/K-39277| 100 OO|K 39905 110 
100 | 5344 | 16 514 28 |K-39246| 61 50] 10 00 |K-39269 K-39278| 105 80/K-39294| 116 30 
100 | 5614 | 16 514 30 |K-39247| 65 80] 10 30 |K.39963 K-39279] 112 O0/K-39295| Yo 

514 11 K-39 39280 00|K-39 


100 61 16 32 K-39248] 70 00 oo 264/K- 119 K-39296 130 00 
For panels with fuses in mains add 8 per cent to above prices. 


Order by Style Number 


500-214 
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KRANTZ TYPES B AND BP STRAIGHI-LINE PANEL BOARDS—Continued 


Mains—Three-wire with unfused switch. 

Branches—Two-wire with 30-ampere switches arranged for N. E. C. 
enclosed fuses. 

CABINETS 

Style FS—Flush steel box and steel trim. 

Style SS—Surface steel box and steel trim. 

Style FW—Flush steel box and wood trim. 

For inside dimensions of box add 6% inches to panel size for 314-inch 
gutter. 





Through-feed panels and mains of larger capacity are listed on a 
following page. 


Style number and list price do not include fuses. 





Boxes will be drilled for conduit without extra charge provided drilling 
information accompanies the order. Boxes will be shipped undrilled 
unless templates are sent with order showing location and size of holes 
wanted. 














Knockouts for one half of the total number of circuits will be furnished without additional charge when 
requested on the initial order. Extra knockouts will be furnished at 10c each, list. 


Shipping weights of panels are shown on the last page of ‘‘Type S Safety Panel Boards.” 






































FS mete tee A sed) PANEL Onty berhra PANELS COMPLETE WITH CABINET 
Amp. |OF PANELS IN INcHES| Number |peame orn CABINET) Frame StvLE NUMBERS 
Capacity of ete if Bi ne ek of Emery fier LF List Style List 
of Mains Circuits l j List Pri Number Price 
Height|Width [Dents Style ipa Price] Price | Style FS | Style SS ao Sexe FW | Style FW 
125 Volts Double Branch 
30 13 13% 414 4 K-39298| $18 20! $ 4 50 |K-39314/K-39330|$ 39 70/K-39346/$ 43 70 
30 16 1314 |.4% 6 K-39299) 21 60 4 80 |K-39315|/K-39331 44 60/K-39347 49 00 
30 19 134%] 4% 8 K-39300} 256 00 5 20 |K-39316/K-39332 49 00|K-39348 54 00 
30 22 13%} 4% 10 K-39301| 28 70 5 50 |K-39317/K-39333 54 20/K-39349 59 60 
60 28 1414 4% 12 K-39302| 34 40 6 20 |K-39318/K-39334 62 60\K-39350 69 00 
60 31 141%.| 4% 14 K-39303| 38 00 6 60 |K-39319|K-39335 67 5O/|K-39351 74 20 
60 321% | 14% 41% 16 K-39304!} 41 60 6 80 |K-39320/K-39336 71 €0\K-39352 79 0O 
60 3514 | 1439 4% 18 K-39305| 45 OO 7 10 |K-39821|K-39337 76 TO\K-39353 84 40 
60 384% |] 144%) 4% 20 K-39306|. 49 OO 7 50 |K-39322|/K-39338 82 OO|K-39354 90 00 
100 414% | 14%] 4% 2 K-39307;} 58 80 7 80 |K-39323|K-39339 94 OO/K-39355] 103 40 
100 44% | 14% 414 24 K-39308] 63 O00 8 20 |K-39324|K-39340 99 50/K-39356| 109 40 
100 4714 | 14% 414 26 K-39309| 66 60 8 40 |K-39325)/K-39341| 104 40)/K-39357| 115 00 
100 49 144%] 4% 28 K-39310| 70 20 8 60 |K-39326|K-39342] 109 OO|/K-39358] 120 00 
100 52 14% | 414 30 K-39311) 73 80 9 00 |K-39327|K-39343|] 114 OO|/K-39359] 125 00 
100 55 1414 414 32 K-39312| 77 80 9 30 |K-39328/K-39344!| 119 OO/K-39360] 130 00 
250 Volts Double Branch 

30 | 19 16 5% 4 |K-39362] 18 40 5 60 |K-39378|K-39394| 44 O00|K-39410| 48 40 
30 | 2314 | 16 51% 6 |K-39363| 22 30 6 20 |K-39379/K-39395] 50 OO|K-39411| 55 00 
30 | 2614 | 16 51% 8 |K-39264| 26 30 6 50 |K-39380|/K-39396| 55 40/K-39412| 60 50 
30 | 2944 | 16 51% 10 |K-39365| 30 00 6 90 |K-39381/K-39397| 60 50/K-39413| 66 50 
60 351% | 16 5% Te K-39366|] 36 00 7 60 |K-39382|K-39398 69 60/K-39414 76 50 
60 40 16 5144 14 K-39367| 39 60 8 00 |K-39383|/K-39399 76 OO/|K-39415 83 60 
60 43 16 5% 16 K-39368] 43 80 8 50 |K-39384|K-39400 81 50/K-39416 89 60 
60 46 16 5% 18 K-39369] 48 00 8 90 |K-39385|K-39401 87 80\K-39417 96 50 
60 49 16 5% 20 K-39370| 51 50 9 20 |K-39386|K-39402 92 80/K-39418} 102 00 
100 56% | 16 5% ae K-39371] 52 60 10 30 |K-39387|/K-39403|] 108 60/K-39419] 119 00 
100 5914 | 16 5% 24 K-39372 80 10 70 |K-39388/K-39404| 114 40/K-39420] 126 00 
100 621% | 16 514 26 K-39373| 71 20 11 00 |K-39329/K-39405| 121 OO|K-39421] 133 00 
100 65% | 16 5% 28 K-39374| 75 20 11 40 |K-39390/K-39406| 127 OO|/K-39422|] 139 00 
100 70 16 5% 30 K-39375| 79 50 12 OO |K-39391|K-39407| 134 OO/|/K-39423] 147 00 
100 73 16 5% 32 K-39376| €3 70 12 30 |K-39392/K-39408] 140 OO/K-39424] 154 00 


For panels with fuses in mains add 4 per cent to above prices. 


Order by Style Number 
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KRANTZ TYPES B AND BP STRAIGHT-LINE PANEL BOARDS—Continued 


Mains — Two-wire with terminal 
lugs, or with unfused switch. 

Branches — Two-wire with 30-am- 
pere switches arranged for plug fuses. 


CABINETS 
Style FS—Flush steel box and 
steel trim. 
Style SS—Surface steel box and 
steel trim. 
Style FW—Flush steel box and 
wood trim. 


For inside dimensions of box add 
6% inches to panel size for 314-inch 
gutter. 

Through-feed panels and mains of 
larger capacity are listed on a following 
a page. 

t Style number and list price do 


Two-WIRE MAINS WITH ; 
MAGE ee not include fuses. 





Two-WIrRE MAINS WITH 
UNFUSED SWITCH 


Boxes will be drilled for conduit without extra charge provided drilling information accompanies the 
order. Boxes will be shipped undrilled unless templates are sent with order showing location and size of 
holes wanted. ; 

Knockouts for one half of the total number of circuits will be furnished without additional charge when 
requested on the initial order. Extra knockouts will be furnished at 10c each, list. 














a PANEL ONLY PANELS COMPLETE WITH CABINET 
OUTSIDE DIMENSIONS Witnout SLATE Slate 
Amp. |oF PaneLs In IncuEs| Number FRAME oR CaABiInet| Frame SryLE NumBers 

Capacity] OL Ay | eS Sees | OT List Style List 

of Mains Circuits : ; List P BS Number Price 
ee Depth Style No.|List Price] Price | Style FS | Style SS nic€ |Style FW | Style FW 

_—_—_— Oe 

125 Volts With Terminal Lugs Only Double Branch 


—_—_S er nC lor ee 


30 10 1344] 4% 4 K-39426| $ 9 80| $ 4 10 |K-39442/K-39458/$ 30 00|K-39474|$ 33 00 
60 13 1344] 4% 6 K-39427/ 13 30 4 50 |K-39443/K-39459] 35 00/K-39475| 38 50 
60 16 13144 | 4% 8 K-39428] 17 00 4 80 |K-39444/K-39460} 40 OO|K-39476| 44 00 
60 19 1344] 4% 10 K-39429; 20 40 5 20 |K-39445/K-39461| 45 50/K-39477 50 00 
100 234% | 13%) 4% 12 K-39430|] 24 50 5 70 |K-39446/K-39462] 50 60/K-39478] 55 70 
100 26% | 13144] 4% 14 K-39431] 28 60 6 10 |K-39447|K-39463 56 20/K-39479| 61 80 
100 2944 | 13144] 4% 16 K-39432]} 32 00 6 40 |K-39448/K-39464] 61 OO/K-39480| 67 00 
200 324% | 134%] 4% 18 K-39433] 37 50 6 80 |K-39449/K-39465] 68 00|K-39481|] 74 80 
200 354% | 13%] 4% 20 K-39434} 41 20 7 10 |K-39450|K-39466] ‘72 80/K-39482} 80 00 
200 3814 | 134%] 4% 22 K-39435} 45 00 7 50 |K-39451/K-39467| ‘78 O00/K-39483] 85 80 
200 4144} 13%] 4% 24 K-39436| 48 50 7 80 |K-39452/K-39468] 83 50/K-39484| 91 80 
200 44146 | 13144] 4% 26 K-39437| 52 30 8 20 |K-39453/K-39469] 89 OO|K-39485| 98 00 
200 4744 | 1344 | 4% 28 K-39438] 56 00 8 40 |K-39454/K-39470] 94 OO/K-39486] 103 40 
200 504% | 134% | 4% 30 K-39439] 60 70 8 70 |K-39455|K-39471] 99 OO|K-39487| 109 00 
200 534%] 134% | 4% 32 K-39440| 63 20 9 20 /K-39456|K-39472| 104 50/K-39488] 115 00 
_—_——— 


125 Volts With Unfused Switch Double Branch 


eo ee 


30 13 1344 | 4% 4 K-39490| 14 70 4 50 |K-39506|/K-39522] 36 20/K-39538] 39 80 
60 2044 | 134% )] 4% 6 K-39491) 19 30 5 40 |K-39507|K-39523| 44 OO|K-39539] 48 40 
60 234%} 13%] 4% 8 K-39492| 23 00 5 80 |K-39508/K-39524] 49 OO/K-39540| 54 00 
60 2642 |] 1344 | 4% 10 K-39493] 26 30 6 10 |K-39509/K-39525] 53 70/K-39541]/ 59 00 
100 291g | 134%] 4% 12 K-39494] 33 70 6 40 |K-39510/K-39526] 62 50/K-39542| 68 70 
100 32144 | 1344] 4% 14 K-39495] 37 €0 6 £0 /K-39511/K-39527| 68 20/K-39543] 75 00 
100 354% | 134% | 4% 16 K-39496} 41 30 7 10 |K-39512/K-39528] '72 80/K-39544| 80 00 
200 49 14% | 5% 18 K-39497} 50 30 9 20 |K-39513/K-89529] 90 OO|K-39545 

200 52 14144 | 5% 20 K-39498] 54 00 9 60 |K-39514/K-39530} 95 80|K-39546| 105 30 
200 55 144% |] 5% 22 K-39499| 57 80] 10 00 |K-39515|K-395 101 00/K-39547| 111 00 
200 58 1444 | 5% 24 K-39500} 61 30} 10 30 |K-39516/K-39532] 106 20/K-39548] 117 80 
200 61 144% | 5% 26 K-39501| 65 00} 10 70 |/K-39517/K-39533| 111 50/K-39549] 122 70 
200 64 144% | 5% 28 K-3 68 80| 11 20 |K-39518/K-39534| 117 50/K-39550] 129 00 
200 67 14144} 5% 30 |K-39503} 72 50] 11 60 |K-39519/K-39535] 123 50|K-39551| 136 00 
200 70 144% | 5% 32 K-39504| 76 00} 12 00 |K-39520|/K-39536] 129 OO/K-39552| 142 00 


For panels with main fuses add 8 per cent to above prices for lugs only in mains—for fused main switches add 4 per cent. 
Shipping weights of panels are shown on the last page on “Type S Safety Panel Boards.”’ 


Order by Style Number 
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KRANTZ TYPES B AND BP STRAIGHT-LINE PANEL BOARDS—Continued 


Mains—Three-wire with terminal 
lugs, or with unfused switch. 

Branches—Two-wire with 30-am- 
pere switches arranged for plug fuses, 


CABINETS 


Style FS—Flush steel box and steel 
trim. 

Style SS—Surface steel box and steel 
trim. 

Style FW—Flush steel box and 
wood trim. 

For inside dimensions of box add 
61% inches to panel size for 314 inch 
gutter. 

Through-feed panels and mains of 
larger capacity are listed on a follow- 























ing page. 
THREE-WIRE MAINS WITH Style number and list price do THREE-WIRE MAINS WITH 
TERMINAL LuGs not include fuses. UNFUSED SWITCH 


Boxes will be drilled for conduit without extra charge provided drilling information accompanies the 
order. Boxes will be shipped undrilled unless templates are sent with the order showing location and size of 
holes wanted. 


Knockouts for one half of the total number of circuits will be furnished without additional charge when 
requested on the initial order. Extra knockouts will be furnished at 10c each, list. 











PANEL ONLY PANELS COMPLETE WITH CABINET 
OuTsIDE DIMENSIONS WitHout SLATE SU ee | ean Reis ee SOAK SONS 2 or EE 
Amp. |oF PaNELs In INcHES| Number |Prpame or CABINET Frame Srvin NUMBERS | 

Capacity of ial ca tend eben |e ee re List Style List 

of Mains Circuits : k List Pricé Number Price 
Height| Width | Depth Style No.|List Price] Price | Style FS | Style SS Style FW | Style FW 

125 Volts With Terminal Lugs Only Double Branch 
nn. OO 
30 10 134%] 4% 4 K-39554| $11 00| $ 4 10 |K-39570/K-39586|$ 31 50/K-39602/$ 34 70 
30 13 13%| 4% 6 K-39555| 14 50 4 50 |K-39571|K-39587 86 OO|K-39603 39 60 
30 16 13%| 4% 8 K-39556] 18 00 4 80 |K-39572|K-39588] 41 00/K-39604}| 45 OO 
30 19 13%| 4% 10 K-39557| 21 90 5 20 |K-39573|K-39589| 45 70|\K-39605; 50 00 
60 22 13%] 4% 12 K-39558] 26 20 5 50 |K-39574|K-39590| 51 60/K-39606 56 80 
60 25 1344] 4% 14 K-39559] 29 80 5 90 |K-39575|K-39591 56 50|K-39607 62 20 
60 28 13%] 4% 16 K-39560| 33 70 6 20 |K-39576|K-39592 62 OO|/K-39608} 68 20 
60 31 13%] 4% 18 K-39561} 37 40 6 60 |K-39577|K-39593 67 OO|K-39609} 73 70 
60 34 134% | 4% 20 K-39562} 41 30 6 90 |K-39578|K-39594] 72 50/K-39610| 79 80 
100 38% | 13%) 4% 22 K-39563| 46 70 7 5O |K-39579|K-39595| 80 OO|K-39611} 88 00 
100 41144 | 134] 4% 24 K-39564] 49 50 7 80 |K-39580/K-39596| 85 50/K-39612 94 00 
100 4414, | 13%] 4% 26 K-39565| 54 50 8 20 |K-39581/K-39597| 91 OO;K-39613} 100 OO 
100 474% | 13%) 4% 28 K-39566] 58 OO 8 40 |K-39582/K-39598| 96 OO/K-39614| 105 60 
100 50% | 13% | 4% 30 K-39567| 61 80 8 80 |K-39583|K-39599| 102 OO/|K-39615} 112 00 
100 534% | 13%| 4% 32 K-39568} 65 70 9 20 |K-39584/K-39600} 107 OO|K-39616} 118 OO 
I 
125 Volts With Unfused Switch Double Branch 

iis nnn nn, EEE SEE 
30 13 134| 4% 4 K-39618] 18 50 4 50 |K-39634/K-39650| 40 OO/K-39666| 44 00 
30 16 13%| 4% 6 K-39619} 22 00 4 80 |K-39635|K-39651] 45 OO/|K-39667| 49 50 
30 19 134%] 4% 8 K-39620] 25 50 5 20 |K-39636|K-39652| 49 50\/K-39668 54 50 
30 22 13%| 4% 10 K-39621|] 29 50 5 50 |K-39637/|K-39653 54 8OIK-39669| 60 30 
60 294% | 14%] 4% 12 K-39622| 35 00 6 40 |K-39638/K-39654!| 64 OO;/K-39670} 70 40 
60 32% | 14%] 4% 14 K-39623| 38 60 6 80 |K-39639|K-39655| 69 OO|K-39671| 76 00 
60 35144 | 14% | 4% 16 K-39624|] 42 70 7 10 |K-39640|K-39656] ‘74 20/K-39672; 81 60 
60 38% | 144%] 4% 18 K-39625} 46 50 7 5O |K-39641/K-39657} 79 50\/K-39673] 87 50 
60 4144 | 14144] 4% 20 K-39626| 50 OO 7 80 |K-39642|K-39658] 85 OO|K-39674} 93 50 
100 44144 | 1444 | 4% 22 K-39627| 60 50 8 10 |K-39643/K-39659| _97 OO|/K-39675| 106 70 
100 47144] 144 | 4% 24 K-39628) 64 50 8 40 |K-39644/K-39660| 103 00|K-39676] 113 30 
100 501% | 1444 | 4% 26 K-39629| 68 30 8 80 |K-39645|K-39661| 108 OO/K-39677| 118 00 
100 53% | 14% | 4% 28 K-39630} 72 00 9 20 |K-39646|K-39662] 113 OO|K-39678] 124 OO 
100 56% | 14%] 4% 30 K-39631| '75 50 9 50 |K-39647|K-39663| 118 OO/K-39679| 130 00 
100 591441 144% |] 4% 32 K-39632| 79 50 9 80 |K-39648/K-39664| 124 OO/K-39680| 137 00 





a a RR 


For panels with main fuses add 8 per cent to above prices; for fused main switches add 4 per cent. 
Shipping weights of panels are shown on the last page on ‘Types S Safety Panel Boards,” 


Order by Style Number 
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Westinghouse-Krantz Safety Apparatus 





January, 1920 


THROUGH-FEED AND MAINS OF LARGER CAPACITY 


KRANTZ TYPE B OR TYPE BP STRAIGHT LINE AND TYPE S SNAP 
SWITCH OR TYPE C PUSHBUTTON SWITCH SAFETY PANEL BOARDS 


Any listed Krantz type B or BP straight-line or 
type S snap-switch or type C pushbutton switch 
safety panel board can be supplied with mains of 
larger capacity with or without through-feed at an 
additional price obtained by adding the additional 


list price shown in the following table to the list 
price of the standard panel. 


In this table the ampere capacity of mains is the 
total capacity and not the added capacity. 


TWO-WIRE 


ADDITIONAL LIST PRICES 





| 
Total | TERMINAL LuGS 








ADDITIONAL LIST PRICES 














































































































MaIn Switcu Total TERMINAL LUGS MAIN SwIiTcH 
Ampere ONLY ON MaINs UNFUSED Ampere ONLY ON MAINS UNFUSED 
Capacity Capacity |— 
of Mains j Panel | Panel in Panel Panel in of Mains Panel Panel in Panel Panel in 
Only | Cabinet Only | Cabinet Only Cabinet Only | Cabinet 
4 Circuit 16 Circuit 
69 | $ 100 SLO $ 3.10 $ 3 80 200 $ 3 20 $ 360 |} $710 $10 50 
100 1 70 210 8 00 9 40 09 12 50 13°10 27 40 40 00 
200 3 80 4 40 14 00 16 70 
400 10 50 11 60 31 50 36 50 
d | 18 Circuit 
BiCingakt 400 | 11 80 | 12 40 | 23 00 | 30 00 
100 £0 980 5 20 5 80 20 Circuit 
200 3 00 3 30 te oO 13 oo 
400 9 50 10 40 29 00 33 70 ay a Arh G | ene | oa | sol08 
os | 
8 Circuit 22 Circuit 
400 12 80 13 50 24 5 
100 110 1 20 5 40 6 10 | | eh | $i 
200 3 40 3 60 11 40 13 50 
400 10 40 11 00 30 00 34 00 24 Ci ; 
ircuit 
400 13 40 16 70 | 25 OO | 3k 00 
10 Circuit 
26 Circuit 
oa 9 |) a |e ae at 
200 
400 1100 | 1170 | 3040 | 3540 LURES SaL alot eiace Omen | 31 50 
28 Circuit 
12 Ci it 
Chats 400 14 60 15 50 | 26 20 | 32 00 
200 2 80 3 00 6 60 9 00 
400 11 40 12 00 27 00 39 00 30 Circuit 
400 15 00 16 00 | 26 80 | 32 80 
14 Circuit ' 
ah - 32 Circuit 
200 3 00 3 20 6 90 10 00 | 
400 12 00 12 50 27 00 40 00 400 15 60 16 50 | 27 30 | 33 00 
| 





(Continued on next page) 


500-25A 
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January, 1920 Westinghouse-Krantz Safety Apparatus , Section 12-A 


THROUGH-FEEDS AND MAINS OF LARGER CAPACITY—Continued 


-THREE-WIRE 





| ADDITIONAL LIST PRICES 





ADDITIONAL LIST PRICES 








Main SwIitcu 














































































































Total TERMINAL LuGs | MAIN Switch Total TERMINAL LuGs 
Ampere ONLY ON MAINS | UNFUSED Ampere ONLY ON Mains UNFUSED 
Capacity ah = Capacity a sees 
of Mains Panel Panel in Panel Panel in of Mains Panel Panel in Panel Panel in 
Only Cabinet Only Cabinet Only Cabinet Only Cabinet 
4 Circuit 16 Circuit 
60 $13 $ 150 $ 400 $ 5 00 100 $ 210 $ 2 30 $ 810 $ 8 80 
100 2 50 2 £0 11 00 12 40 200 6 20 6 50 17 60 23 60 
200 5 30 5 &0 19 00 21 80 
a , . 18 Circuit 
6 Circuit ; 100 23 2 50 8 40 9 50 
; 200 710 7 40 18 80 24 OO 
a eet 
100 2 80 ; : i 
200 5 70 630 | 1940 | 2220 ay Siem 
100 2 50 2 60 8 60 20 
200 7 60 7 80 18 80 4 40 
8 Circuit 
22 Circuit 
Bese) 528 | 40 les 
100 2 2 
200 6 30 6 90 20 00 22 60 ar | aoe 7 30 | TED | zoia0 
24 Circuit 
10 Circuit 200 | 5 90 | 6 30 | 10 90 | 16 00 
60 1 60 1 90 4 30 5 20 5 5 
100 3 10 3 50 11 70 13 10 26 Circuit 
200 6 60 7 20 20 40 23 20 ; 
200 | 610 6 70 | 11 30 | 16 30 
12 Circuit Se Cie 
hea 200 | 6 50 710 | 11 60 | 16 70 
100 1 60 1 70 8 00 8 60 
200 5 60 5 90 16 50 19 00 
30 Circuit 
200 | 6 80 7 40 | 11.90 | 16 90 
14 Circuit 
32 Circuit 
100 190 2 00 8 20 8 80 
200 | 6 20 6 40 17 20 23 00 200 7 00 7 60 12 20 | 17 20 











500-26A 
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Section 12-A 


Westinghouse-Krantz Safety Apparatus 


January, 1920 


KRANTZ METERING PANEL BOARDS 


(Manufactured under the McWilliams and other Patents) 


Application 

Krantz metering panel boards are particularly 
applicable to office buildings, apartment buildings, 
warehouses, factories, lofts, stores, etc. They are 
used wherever it is desirable to connect a circuit, 
or combination of circuits, through any one of a 
number of meters by simply changing the location 
of the metering connectors on the face of the board. 

When this panel board is used in an office build- 
ing, it is only necessary to supply a meter for each 
tenant. Formerly a meter was required for each 
toom. Any room or combination of rooms can be 
metered through one meter by changing the loca- 
tion of the meter connector on the face of the board. 
Changes in or additions to tenants’ space can be 
provided for quickly at no expense. The meter 


eS eee ; SECU a ae’ 5 ; i 
eg Py meg cereeeTMMOTIETTD ms ms 





Oy. ta 
vt ema CC) | 
: 


ts 


, x oo aes 


equipment and cost of meter readings are greatly 
reduced. Mistakes and fire risks are eliminated. 


Modern apartment buildings furnish laundry, 
vacuum cleaning, storage rooms and _ servants’ 
quarters for tenants use. With this panel board 
the current used for operating these devices can be 
metered through any tenants’ meter as desired. 

In warehouses, factories, lofts, etc., tenants’ 
current can be metered to care for changes or ad- 
ditions to space without changing the wiring in the 
building. 

In factories, apartments and stores it is often 
necessary to charge the current used to departments 
or work in progress. The Krantz metering panel 
board offers an easy, accurate and safe means for 
doing this. 


500-51 
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Section 12-A 


KRANTZ METERING PANEL BOARDS—Continued 





METER -E 
Two Wire 














































































































Rooms 

1-2-3 
5-6 

E 4-12-18 


Distinctive Features 

Krantz metering panel boards have a series of 
parallel meter bars lying all in the same plane, ex- 
tending lengthwise on the panel board. Crossing 
these meter bars and supported above them are 
round consumption circuit bars. The ends of these 
consumption bars are connected through fuses to 
the circuits to be metered. On these bars are placed 
sliding and rotating switch contactors. The oper- 
ator can easily move the contactor from one 


















METER-FG 


(9) 


Three Wire | 


|; tb 








METER -I 


Two Wire 1 


= 
































{ 

| 14-15-16 
f-11-19 
9-17-20 


meter bar to another and clamp the contactor in 
the selected location. The meter fuses are arranged 
so that they can be easily placed in multiple, to the 
end that additional fuse capacity can be obtained 
for any desired meter. All bustbars and wire 
terminals are arranged to show clearly every con- 
nection; in fact, the panel board itself might be 
considered a full scale wiring diagram. This 
feature prevents improper meter and wire con- 
nections. 


$00-52 
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KRANTZ METERING PANEL BOARDS—Continued 


KRANTZ METERING PANEL BOARDS ENCLOSED IN STEEL CABINETS 








PRICES 

List prices include metering panel boards enclosed in cabinets with terminals only in mains. 
No. INUMBER OG METER OOrS— 
Cir. 4 6 8 10 12 14 16 18 20 22 24 26 
pg OAD RSME a MR i) A ll eitemeeececmoccemeeren ote ca 
6 6100 69 00 wre, I ral Tale}. f+ | he shomenate natn ee ee EERE ne 
8 76.00 84:00, 92.00 2.3). ieegy eit ds .) |. ee eiing ton wale ee ee 
10 91 00 99.00 LOT OD “TABOO stip Mens ans: | 5s vs tha ofthe ce eresiemelaneti ietd iaersaate eens tn ae 
12 10600 11400 12200 13000 13700 ....... 


20 16700 17400 18200 19000 198 00 205 00 21300 221 00 ADD OD Far AA rade biare obeying el ae 
22 182 00 19000 19800 206 00 21400 223 00 23100 239 00 ALT OOSADGIOO ME sa: auc eee 
24 19700 206 00 21400 22200 23000 23800 24600 254 00 263 00 271 00 279 00 ....... 
26 21200 22000 22900 23700 245 00 253 00 26100 269 00 278 00 286 00 294 00 302 00 
28 228 00 236 00 24400 25200 26000 26800 27600 284 00 293 00 301 00 309 00 317 00 


30 244 00 25200 25900 26700 275 00 283 00 291 00 299 00 308 00 316 00 324 00 332 00 
Above list prices apply for either Edison plug fuses or N. E. C. enclosed cartridge fuses. 


Additional List Prices 








—__————, AMPERE CAPACITY 
Description 0-30 35-60 65-100 105-200 
Main fuse extensions. \'). Jem <'emareme acre ec Tn ate ae $ 2 50 $ 3 00 $ 4 25 $5 00 
Unfusedamajn switch 2.5)" ravtantn ieee elon els bie. Senet Manas wee 10 00 12 00 18 00 22 00 
Fused: main switchiiscsinsjtoetny see oe eee ct oe ea ae 12 00 15 00 24 00 80 00 
Circuit knife switcher... csc. sce Rate ee ere ete eee 1 00 
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KRANTZ METERING PANEL BOARDS—Continued 


KRANTZ METERING PANEL BOARDS ENCLOSED IN TYPICAL 
METER CLOSETS 





PRICES 


Prices on metering panel boards, enclosed in meter closets will be quoted upon application. In 
asking for quotation on such boards, specify the number and make of the meters to be enclosed. 
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Westinghouse-Krantz Safety Apparatus 


January, 1920 


KRANTZ FLOOR BOXES 


The Krantz floor boxes are applied as floor, wall, 
or ceiling conduit outlet boxes. They are especially 
designed with a view to their convenient adaptation 
to this purpose under all conditions of,'mounting. 


The boxes are regularly drilled and tapped for 
four 14-inch conduit holes im the side walls, three of 


which are provided with screw plugs. Boxes can be 
provided with openings tapped for 34 and 1-inch 
conduit on special order. 


All boxes are guaranteed not to infringe patents 
held by others. 


-KRANTZ ACME FLOOR BOXES 


The Acme patented floor box is. adjustable— 
horizontally and. vertically—and water tight. The 
cover can be turned 14-inch in any direction, and 
raised or lowered more than, 4 inch. All adjust- 
ments are made on the inside. 

The electrical connections can be made in the box 
without breaking.joints at the floor flange. 

The box body is of galvanized cast iron. The 
cover plate and parts for same are of brass. 

This box is listed complete with or without a 
standard Bryant porcelain plug and receptacle and 
additional parts are listed for adapting the box to 
General Electric or Hubbell: plugs and receptacles. 

Additional cover parts. are also supplied for 
temporarily covering the box: flush with the floor 
and for bringing standard size of conduit into the 
cover. 


(6065 


6063 





6062 





Outside Dimensions: 





ES 


CompLete AcME FLoor Box 


Diameter of cover flange 4° inches. 
Maximum height 47% inches. 
Minimum height 414 inches. 


7004 





6007 





Detaits of ACME FLoor Box 
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KRANTZ FLOOR BOXES—Continued 
~ 
KRANTZ ACME FLOOR BOXES 

Style No. Description List Price 

K-6561 Complete Acme box consisting of box body No. 6061, gasket No. 6062, adjusting ring No. 6063, cover ring No. 
6065, gasket No. 6017, cover plate No. 6011... 0... cee cece eee eee tenes teen eens eens $4 75 

K-6562 Complete Acme box consisting of box body No. 6061, gasket No. 6062, adjusting ring No. 6063, cover ring No. 
6065, nozzle cover No. 6007, brass center disc No. 7011... 1.0... cece cee eee ete teen nents 5 50 


K-6565 Complete Acme box consisting of box body No. 6061, gasket No. 6062, adjusting ring No. 6063, cover ring No. 
6065, nozzle cover No. 6007, brass center No. 7011, Bryant receptacle and plug No. 7057, nozzle No. 7004 and 
RSE A RTAPORINEYIET OD 1's. 5. sic dicts Darter amie moans rire oteiate > « Hey cicrh Gal Dugotaniahe Oe tie ete tare siete a 7 00 


Parts and Accessories 


EGO Gr Gaerne roast tO eDO sR OOCY cerialstanis cepa a wetecs oi + entities s,s ¢ © pieerpeedeine eee Net eI cee + ee toes Lea 
RsGOGR Rarer eas keuai eieets « cictea it cleree sae See asteh elise ce alain oo ono -SROMMORS INC eyeitbthenst ON ep ipeieiaaes «ss oes oldies 15 
K-6063 Adjusting ring with mside fastening ring No. 6064.24.21. siete... = 5 «aetna tiene bieas che a legeGneyey ible le +e viele oo e 1 00 
K-6065 Adjustable cover ring with brass floor flange No. 6005... 0.0... cece ce ete te ett e ees 1 35 
K-6007 Brass nozzle cover with rubber gasket and receptacle bridge support... 2.62... ee eee eee 1 60 
Ke OLD Beitaprerassas isc Correo Ver NOM O007 sia. cscs cpg ose, oe etle «co ere! o MenefenOeMe] eee gy ofeh eel ptieteuai Od epclichelpls/ 05 sis 6 oe 35 
K-7OlZ Wat brass disc for cover No6007, with -inch plug... 2 foo. 505 Signed Scie osteee war auwiscryeytlle eis egeneyey 60 
K-7O13~ Hlatibrass dise tor cover! No. 6007, with 84-inch plug... fo)... feeb Gai ie eiseieiteseneieais ne ee ae 70 
K-T014 - Platibrass disc tor coviersNo. 6007, with t-inch plug. 6c. 605 5 oes os hompeeiakeinslehe eras cil ieeigueaed ss tapes oes 80 
REGO] 3 Brace COvornD Anemia oc eiek ais.> djs ishe ie cleesrevabeltl sy oraters, 0% asi sel Seaneuepen Rey Upelequaienmipts ite ait Salat ceieis)sy0 od sie 90 
kG Ol emrassicamern plate with, 24-inch: plitgy. <4 sr eistar fo6 oe claleh tha) o eiopetdle) ol ellen apap miviega ti a> cles shajala ey area nyuge oe ale 1 06 
ReGO lo Brass COVED Plate With o4-imGh MIU. cere cteleleli cic siete sa civ ciedelallsheyateointn eile alert ete, wea) Salat Mel ns tiny! sucka’ ey shal 116 
WoO 1 47) Brass’ cover plate wate Timch plug ou. sugeee als cileld soe srestiele Dior eee teh rhe Bir winlee afk doh HCGia ohare oeae vig ayedes 1 26 


KER Cmemtipber casket for cover, DIAte Eee. ore Me cis citee cua cle setae tie satel ghia sol sleha ara ebcas) oldie sain laude ot ejepoieiefbe aes O7 


K-7021 Steel bridge for Bryant, General Electric, or Hubbell receptacle ......... 0.6 cece eect eee reece def 
aK TOOT Bryant pilie and TeCeptaclerw ma vere -/s i ei clr si oes) ale nails latele lw elelle eleiie le ausfie'= x fe inure celal sai elohohoge ofebeteyeysketeseie ® 1 0O 
ee WOO 4 Dirass nozzle for Bryant receptacles . bicqcte eo cinverene cls. fe, che pymcaue sieve inl on sm. aifebe (0) guaiPlis' ob oye. sisi euesng tue ‘anpne © 9) ailey'aje/eyeneis) a) = 1 00 
Merle Brass mocziestor Hubbell receptacles sof x\sjoslws c.cwieie.e aeit ee) t pFaisusrs 4 efapevaueue cyalie @)eys este ote el ea) binysue.isie eieiel aie a)s 1 0O 
K-7002 Brass nozzle with insulating bushing for General Electric receptacle... 1.0... 5. cece eee eee eee tenes 115 


*This plug and receptacle is Bryant Electric Company standard ‘‘Spartan” List No. KD112. 
Order by Style Number 
7011 7012 





Brass COVER PLATES 
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KRANTZ TYPE CT FLOOR BOXES 


(Fullman) 





StvLe No. K-52352 
Floor Box with Bell Nozzle 


These boxes are so designed that they are readily 
adjusted both horizontally and vertically to make 
them level with the finished floor. This is accom- 
plished automatically by raising or lowering the 
{ adjusting ring in the groove of the box body. 
When the adjusting ring is properly set it is sealed 

to the Box Body by means of a cement with which 

oa the groove in the box body is filled. This cement 
1} is an electrical conductor uniting the two parts 
electrically and mechanically. When the cement in 

the groove of the box body hardens, the two parts 





StyLE No. K-52353 
Floor Box with Drip Nozzle; 


are united just like a solid casting. This method 
of adjustment and uniting the two parts insures 
even distribution of stresses and a watertight joint. 
The necessary cement is furnished with each box. 


These boxes are regularly furnished with four 
openings tapped for }4-inch conduit, three of which 
are provided with screw plugs. Floor boxes can be 
furnished on special order without additional 
charge for conduits up to and including 11% inches 
with room for bushings. 


; Note—Porcelain Receptacles and Plugs for this type of Floor Boxes are not furnished by us and are not included in list 
See list of suitable Receptacles and Plugs on following page. 





: prices. 
ow Style List Price 
4 | No. Description Each 
K-52351 Complete floor box consisting of box body, sealing cement, adjusting ring, rubber gasket and brass cover 
: plate with 2 inch flush brass plug for No. HE 523 SD O77 MOOT & clscsistarejuicie bya @lela/eiptni s/o Pigwie y= mae wiyoreig ee ae $4 50 
: K-52352 Same as K-52351 except with brass Hell TOzaLe eee aka aha eet a ie tee aha coho eaaiy fh aut al agen SRS 5 50 
K-52353 Complete floor box consisting of box body, sealing cement, adjusting ring, rubber gasket and brass cover plate 
: i" with %-inch flush brass plug and drip nozzle for telephone SErvice... 5. see pees teen eee me tven desine ce 5 00 
| : 
1 4 
if 
ai 
| | 
{ 
aa 
bt 
; ; StyLE No. K-52351 
|| Floor Box with Flat Top 
j : 
(Order by Style Number 
; 
ih 
: 
; 
) 
; 500-57A 
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ApjusTING Rinc 
StryLe No. K-52355 





Brass COVER-PLATE WITH 
Fiusu Brass PLuc, STYLE 
No. K-52356 





Brass Be_t Nozz_e 
STYLE No, K-52357 





Brass CovER-PLATE 

witH %-INcH FLUSH 

Brass PLuG, STYLE 
No, K-52358 





Brass Drip Nozze 
FOR TELEPHONE SERVICE, 
StYLB No. K-52359 
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KRANTZ FLOOR BOXES—Continued 


Accessories for Type CT Boxes 





StyLe No. K-52360 Brass FLANGE RING 





“a USED TO PREVENT CHIPPING OF GRANOLITHIC, 
; CEMENT, MARBLE OR SIMILAR FLOORING WHEN 
Box Bopy Styie No. K-52354 COVER-PLATE IS REMOVED FREQUENTLY 

Style No. Description “ List Price 
WD 23 54 1 Box body's ooo sce cess os Vee CL $2 27 
Bep2s55 “Adjusting ring. </os iu. ee ee eG 50 
K-52356 Brass cover plate with 2-inch flush brass plug.................. 1 56 
K-023 5/1" Brass: bell nozzle Zinc coos Eee is Pa tes eee 1 OO 
K-52358 Brass cover plate with 14-inch flush brass plug................. 1 06 
K-52359 Brass drip nozzle for telephone service......................... 1 0O 
K-52360 Brass flange ring including rubber gasket....................... 75 
K-O236 1 2iineh flush’ brass plugs. seen as ee a i a 35 
KrO2362 (Rubber gaskets) ae’ s/rs, case eee tee RN home ye O7 
K-52363 Sealing cement for one floor box............00+02-00---.22.22.. 10 


Order by Style Number 


RECEPTACLES AND PLUGS 


The following Receptacles and Plugs are suitable for use with type CT Ad- 
justable box, but are not furnished and are not included in list prices. 
The receptacle lugs fit the supporting lugs of outlets, eliminating the use of 
receptacle straps or bridges. 


Arrow Electric Co., Hartford, Conn., Catalog No. 17. 
Receptacles Nos. 1363, 1708 and 8219. 
Plugs Nos. 1110, 1065, RA-RE-RB-RG-8300, 1948, 925. 


Benjamin Electric Mfg. Co., Chicago, Ill. 
Receptacles No. 7664 and 7675. 
Plug No. 903. 


Bryant Electric Co., Bridgeport, Conn., 1916 Catalog. 
Receptacles Nos. 120, 1363, 1708, 475, 411. 
Plugs KA, KB, KC, Nos. 1110, 476, 376. 


Chelten Electric Co., Philadelphia, Pa., 1918 Catalog. 
Receptacles Nos. 3002, 3007, 3502, 5560 and 6020. 
Plugs Nos. 3003, 3004, 3008, 3503, 5561 and 5561-A. 


Connecticut El c. & Mfg. Co., Bridgeport, Conn., Catalog No. 
Receptacle No. 8010 and Plug No. 8001. Receptacle No. 3010. 
Receptacle and Plug No. 3020 without Plate. 


Cutler-Hammer Mfg. Co., Milwaukee, Wis., Catalog No. 8, Oct. 1916. 
Receptacles Nos. 7611, 7642, 7700, 7710, 7711, 7712. 
Plugs Nos. 7604, 7607, 7700, 7702, 7703, 7704, 7706, 7600, 7601, 7602. 
Note—No. 7702 Duplex Receptacle may be used with special cover plates and nozzles. 
Further details upon request. 


E. H. Freeman Electric Co., Trenton, N. J., Catalog No. 6. 
Receptacles Nos. 4354 and 105. 
Plugs Nos. 115, 116, 117, 108, 109, 118 and 119. 


General Electric Co., Schenectady, N. Y., Catalog No. Y-849. 
Receptacles Nos. 36817, GE287, GE996, GE658, GE990, GE711. 
Plugs Nos. GE288, 59197, 59200, GE625, GE662, GE663, GE704, GE693. 


Note—G. E. Receptacle and Plug No. 59199 or No. 45395 may be used in No. 421 
Outlet but special Cover Plate and Nozzle must be furnished. Receptacles must be fitted 
at our factory and extra charge is made for special parts. 


Hart & Hegeman Mfg. Co., Hartford, Conn., Catalog No. 20. 
Receptacles Nos. 1430, 1440, 1708 and 3001. 
Plugs Nos. 1400, 1401, 1403, 1404, 1412, 1430 and 3002. 


on 


Harvey Hubbell, Inc., Bridgeport, Conn., Catalog No. 16. 

Receptacles Nos. 5547, 5566, 5579 and 6051. 

Plugs Nos. 5816, 5831, 5419, 5420, 5421, 5523, 5524, 5525, 5526, 5527, 6043, 6044, 6149 
6150, 6918, 5567 and 6919. 


H. T. Paiste Co., Hartford, Conn., Catalog No. 20. 
Receptacles Nos. 530, 540, 1430, 1440, 1708, 2034 and 2934. 
Plugs Nos. 400, 402, 403, 404, and 430. 


§00-58A 
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KRANTZ FLOOR BOXES—Continued 


KRANTZ GEM FLOOR BOXES 


The Gem floor box is the only small water-tight 
non-adjustable floor box in which the receptacle 
can be installed after the floor is laid, without 
breaking the floor joints. The floor flange need 
never be removed. No screws are needed to install 
receptacles. 

The boxes are drilled and tapped for two 14-inch 











Detalts or Gem FLoor Box 





CoMPLETE GEM FLoorR Box 


pipes at opposite points in the side walls, one of 
which is provided with a plug, and two %inch 
pipes in the bottom provided with plugs. 

The box body is of galvanized cast iron. The 
cover parts are of brass. 

This box is listed complete with or without a 
standard Bryant porcelain plug and receptacle and 
additional parts are listed for adapting the box to 
General Electric or Hubbell plugs and receptacles. 

Additional cover parts are also supplied for tem- 
porarily covering the box flush with the floor and 
for bringing standard size of conduit into the cover. 
Outside Dimensions: 

Diameter of cover flange 3g inches. 

Diameter of box body 27% inches. 

7011 


Ee 


7012 











6051 





6052 


Brass COVER PLATES 


PRICES 
GEM FLOOR BOX 


Style No. Description 


List Price 


K-6545 Gem box complete as per cut, consisting of box body No. 6041, gasket No, 6057, nozzle cover No. 6047, nozzle 
No. 7004, receptacle No, 7057, brass center dise No. 7011 and steel bridge INO. TO2 Te eben e sare oie aot $4 00 


Parts and Accessories 





K-GO041 Galvanized cast iron box Ody... J... . cc ccc ee ce eee nee eee tere eee ee eee eee ee cee e ee eltiain sos 85 
K-G057 Rubber gaskets ee ye es oy enous ss opepsuetelinpe + aia, mle nade ghspbns lsipic olele = = le. ujel biri- ons) o) Ales aie eee 20 
K-GO047 Brass nozzle COVET. cee cee cca ys cit ee clogs somes Oa cle eelelwinele pun citielelc sens) sce s)ele seis 4.21) ¢ shes elsin oi mniSaDy 1 50 
K-B052. Brass cover platefe cs... os. ck hella ce cae ce owed ee dale willis gle tires Miele 9)cip\r/¢\eieielarrt + \slelels > \+ viagra LD 
K-6051 Brass cover plate with 14-inch removable plug.......... 6. esse ee renee rere teeter etter eee teeth eee ee es 25 
K-7011 Flat brass disc for covér No. 6007.5... 00sec ecies ea tee eect eee c sted eesinbe rere ccc esses sane setae eee 35 
K-7012 Flat brass disc for cover No. 6007, with 14-inch plug. ....... eee ee een es 60 
K-7021 Steel bridge for Bryant, General Electric, or Hubbell receptacle.c. ik. Sr eh... ons. Re touate ot anaes evince ee 


*K-7057 *Bryant plug and receptacle.............0.ceeeeees 
K-7004 Brass nozzle for Bryant receptacle................-- 
Brass nozzle for Hubbell receptacle...............-- ? 
Brass nozzle with insulating bushing for General Electric receptacle. .......--- +... sees eee ree eeessseeees 


K-7001 
K-7002 


*This plug and receptacle is Bryant Electric Company standard ‘“‘Spartan” List No. KD112. 


500-29 
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KRANTZ FLOOR BOXES—Continued 
KRANTZ NO. 1945 FLOOR BOXES 


The No. 1945 floor box is of heavy cast iron 
vertically adjustable and absolutely water-tight. 

The box is of black enamel finish and can be 
drilled and tapped for pipe up to 1 inch as specified 
on order. 

Covers are of brass. 

This box is listed complete with or without a 
standard Bryant plug and receptacle, but additional 
parts are listed for adapting the box to General 
Electric or Hubbell plugs and receptacles. 

Additional cover parts are also supplied for 
temporarily covering the box flush with the floor 
and for bringing standard size of conduit into the 
cover. 

The boxes are drilled and tapped with four - 
inch conduit holes in side walls, three of which are 
provided with plugs. Boxes can be provided with 
openings tapped for 34-inch and 1-inch conduit on 
special order. 

Outside Dimensions: 

Diameter 44 inches. CoMPLETE No.1945 Floor Box 

Minimum height 4 inches. 

Maximum height 45% inches. 


- 





PRICES 
NO. 1945 FLOOR BOX 
Style No. Description List Price 
K-6641 Complete No. 1945 box consisting of box body No. 6141, cover 
ring No. 6065, gasket No. 6017, cover No. 6011.............. $3 60 


K-6642 Complete No. 1945 box consisting of box body No. 6141, co,er 
ring No. 6065, nozzle cover No. 6007, nozzle No. 7004 and 
DrassicenterndiscuNo: 700 LS aid aa decode cloned ¢ koryare sere ticle 6 5 00 
K-6643 Complete No. 1945 box consisting of box body No. 6141, cover 
ting No. 6065, nozzle cover No. 6007, nozzle No. 7004, Bryant 
plug and receptacle K7057 and, brass center disc 7011 and Steel 
beta eerNowOZ TR eee he tee eie or als,cicts alone ehans shel a alana otabettel ste. 6 00 







z| Parts and Accessories 
PLUG 


ci <—7021 Ke An) maa Steiran! DOXIDOCY: arate <u: cist <Epabie ere aie c sei ote kee ote 115 

RECEPT. K-6065 Adjustable cover ring with brass floor flange No. 6005........ 1 35 

‘ K-GOL/) Tubben gasket for COVED DLAte, sya s0s my apart ohteus aces ae = acastcfegy = = O7 
K-6007 Brass nozzle cover with rubber gasket and receptacle bridge sup- 

DOLURE sou teaeehcus Soler Neh sea fetes cals, PESTA eee SM (oj ohare bile innit sale, Fhe” le 1 60 ¢ 

K-7OLES Blatibrass discfor cover NO: 6007... RR steal ccs ss Miieres ss 35 

K-7012 Flat brass disc for cover No. 6007, with 14-inch plug......... 60 

K-7013 Flat brass disc for cover No. 6007, with 34-inch plug......... 710 

K-7014 Flat brass disc for cover No. 6007, with l-inch plug.......... 80 

COLD RPBLASS COVErID late. wae fevaigleci ate) daw eiticievemte abeleia A cn a71-\0 oKeiovel 90 

K-6011 Brass cover plate with %-inch plug..................20000-- 1 O6 

K-6GO]SisBrassi cover plate: witht ez-incln plus ese cies « cle arisie w win eel « 1 16 

K-6014 Brass cover plate with l-inch plug: ... 0. cece bee cde es . 1 26 

K-7021 Steel bridge for Bryant, General Electric or Hubbell receptacle. 17 

KV ODw tbryant plug and receptacles s: >... 2.5. be Heals cesses e 1 00 

K-7004 Brass nozzle for Bryant receptacle.....:.........-secceeeees 1 00 

K=7 00) eeBrass nozzle for Hubbell receptacle. 0... ois cee cas © ops ou aero @ 1 00 
K-7002 Brass nozzle with insulating bushing for General Electric recep- 





EACLE EEE RE pn Thee agate 0s Mocanatete, o1 deesah Meaodagt eth cheuasMeususbanteuids 115 
N pe plug and receptacle is Bryant Electric Company standard ‘‘Spartan”’ List 
JO. 1125 


7011 7012 





6011 





6141 


Detaits oF No. 1945 Froor Box Brass Cover PLATES 
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KRANTZ PORCELAIN-LINED CONDUIT BUSHINGS 





Set ScREW. BUSHING 


Krantz bushings are made of annealed cast iron 
and are designed to provide a durable, hard,and 
smooth surface for conduit outlets. 

Porcelain lining is a very high insulator and the 
best and surest rust preventative known. It forms 
an insulating coating which is absolutely moisture- 
proof, is not affected by chemicals and acids, and 
withstands exceedingly high temperature without 
any harm. After carefully testing the lining, the 
Underwriters say: ‘'The enamel is smooth and 
hard and adheres to the iron well, quite a sharp 
blow being required to chip it off. The enamel 
cannot be cracked by screwing pipe into the fitting 
unless enough force is used to split the fitting 
entirely.” 








SET SCREW: 
Standard Size of Style List Price 
Package Conduit, In. No. per 100 
100 4 K-2681 $18 OO 
100 34 K-2682 20 OO 
60 1 K-2683 25 00 
60 14 K-2684 28 00 
50 1% K-2685 33 00 
20 2 K-2686 38 00 
20 24% K-2687 54 00 
20 3 K-2688 66 00 
10 314 K-2689 80 00 
10 4 K-2690 98 00 


SpLir BUSHING 





THREADED BUSHING 


Krantz porcelain lined set screw bushings are a 
great convenience where it is found difficult to 
place a thread on the conduit. In many cases it is 
impossible to do so; for instance, where elbows are 
used as terminating points it is impossible to thread 
the elbows. Here the set screw bushings come in 
handy; all that is necessary is to countersink the 
conduit for the point of the set screw, place the 
bushing over the pipe,and then tighten the screws. 

Krantz porcelain lined split bushings are designed 
to be used on conduits where it is impractical to 
thread the conduits or use set screw bushings. 
For instance, in rewiring buildings using existing 
conduits, the split bushing makes it unnecessary to 
disconnect the wire. 











SPLIT BUSHING——— THREADED 

Style List Price Style List Price 

No. Per 100 No. Per 100 
K-2741 $30 OO K-2751 $30 00 
K-2742 30 00 K-2752 30 00 
K-2743 38 00 K-2'753 38 00 
K-2744 44 00 K-2754 44 00 
K-2745 48 00 K-2755 48 00 
K-2746 55 OO K-2756 55 00 
K-2747 75 OO K-2757 75 00 
K-2748 90 OG K-2758 90 00 
K-2749 110 00 K-2'759 110 00 
2 ke es SE Oe oe K-2760 125 00 


500-$1, 
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ENCLOSED-FUSE BILOCKS FOR 
INSTRUMENT CIRCUITS 


For Indoor Mounting Only 


The fuse blocks described and listed on this page are supplied for protection of electrical measuring 
instruments; they can, however, be used for protection on any circuits within their rated capacity. 

Two forms are listed; one using small glass-tube fuses of small capacity, and the other using standard 
enclosed cartridge fuses. 


FUSE BLOCKS FOR GLASS CARTRIDGE FUSES 
For Capacities up to 2 Amperes, 250 Volts—Single-, Two- and Three-Pole 


These fuse blocks use a small glass-tube fuse of for mounting on the wall or in the rear of panels 
2 amperes capacity. They are used principally for and are front connected. 
the protection of instruments connected directly to 
the line without transformers and in the secondary 
circuit of instrument transformers. 


The complete block consists of fuse clips of the 
ferrule type mounted on porcelain blocks with 
barriers on the outside edges and, with the two and For Grass Cawrmioce Fuses 
three-pole blocks, between poles. They are made (Shown with fuses in place) 





Style number and list price include block as described, complete, but do not include fuses which must 
be ordered separately. 
Standard Shipping Wt. 


Maximum Maximum Package Per Std. Pkg. List 

Description Poles Volts Amperes Quantity Lb. Style No. Price 
Fuse block 1 250 0-2 100 15 235888 $0 12 
Fuse block 2 250 0-2 100 20 235889 25 
Fuse block 3 250 0-2 100 30 235890 36 
Glass tube fuse 4 250 1 100 Vg 156096 06 


FUSE BLOCKS FOR STANDARD CARTRIDGE FUSES 


For Capacities up to 30 Amperes at 600 Volts and 15 Amperes at 2500 Volts 
Two-Pole Only 


These blocks are especially adapted tu the pro- volt block has a porcelain barrier between poles. 
tection of instrument transformers and of other The 600-volt fuse block, Style No. 56359, is 
transformers of small capacity. The base can be adapted to direct mounting on all standard dry. 
bolted to the fuse-block supports on standard type Westinghouse transformers within its voltage 
Westinghouse voltage transformers, thus econ- limit, except 25-cycle transformers, Style No. 
Re hee AO Da ch eamipment. 1035, 10343 and, 30902, for 'mountingson which 


They consist of ferrule-type fuse clips mounted on auxiliary mounting strap, Style No. 229104, as 
porcelain blocks and are front connected. The 2500- listed is required. 


The 2500-volt fuse block, Style No. 117375, is 
adapted to direct mounting on the 1000 and 2000- 
volt dry-type 60-cycle standard Westinghouse 
transformers, but requires auxiliary mounting- 
strap, Style No. 168041, as listed, for mounting on 
the 1000 and 2000-volt 25-cycle dry-type trans- 
STYLE No. 56359 StyLe No. 117375 formers, Style Nos. 30055 and 30056. 





Style number and list price of fuse block include the double-pole block complete as shown in the above 
illustrations. Fuses are not included and should be ordered separately. See pages on ‘Enclosed Cartridge 
Fuses.’’ Fuse blocks, Style No. 117375, will take fuses Style Nos. 32304 to 32313, inclusive. 

The style number of the mounting-strap includes strap complete with necessary stove bolts for mount- 
ing strap on transformer. 


For Enclosed Standard *Net Weight 
As Maximum uses Package Each List 
Description Volts Amperes Quantity Lb. Style No. Price 
Fuse block 600 1-30 25 3 56359 $2 50 
Fuse block 2500 1-15 10 44 117375 4 00; 
Mounting-Strap 600 erate Se 1 229104 , t 
Mounting-Strap 2500 1 168041 t 


*For shipping weight add 10 per cent. when shipped in quantities. 
this strap will be supplied without extra charze when ordered with fuse blocks listed above. 


‘ : Order by Style Number 
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| hy &NCLOSED-FUSE BLOCKS FOR INSTRUMENT CIRCUITS—Continued 


OUTLINE DIMENSIONS 




















SINGLE POLE. Two POLe THREE POLE 


Fuse Biocxs For Grass CARTRIDGE FUSES 





























StyLe No. 117375 


Drill ang Csk tor g Ft. Ha 
Stove Bolt. fe 





; 2 Cast 
\ Slot 
2 Holes 
StyLE No. 229104 StyLE No. 168041 Fuser Biock STYLE No. 56359 APPLIED TO Fuse Bock STYLE No. 117375 APPLIED TO 
TRANSFORMERS STYLE Nos. 10352, 10333, TRANSFORMERS STYLE Nos. 30055 AND 
AND 30902 BY STRAP STYLE No. 229104 30056 By STRAP STYLE No, 168041 


These dimensions are for reference only. » For official dimensions apply to the nearest district office. 
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FUSE BLOCKS WITH CAST IRON BASES 


Wall-Mounting Type 


These fuse blocks are used for the protection of Connections to these fuse blocks are made by 
‘switchboard-mounting and other voltage trans- means of a screw and washer. 


formers of small capacity for voltages up to 25,000 
maximum. They can, however, be used on any 
circuit up to their rated capacity. 


Bases—The finish of the cast iron bases is dull 
black. Ample insulation is provided by porcelain 
insulators, supported by the base. 


Contacts—These fuse blocks have a combination 
ferrule and knife-blade contact securely fastened to ee 
the insulator. Fic. 7—Watit-MounTING TYPE 


Single-Pole—Front-Connected 
For Voltages up to 7500, 15,000 and 25,000 
Style number and list price include fuse block complete without fuses, which must be ordered separately. 
Capacity Approx. 





Range Maximum Net* Weight, Standard List Price 
Amperes Voltage Lb. Package Style No. Each 

eee 7500 19 6 55382 $ 6 OO 

-15 : 15000 31 6 55383 8 50 

a 5 25000 40 6 58070 11 00 


Pease blocks should be ordered in standard package quantities whenever possible. Standard package quantities cannot be made 


up by combining different capacities. 1 
*Por shipping weight add 10 per cent. for boxing. 


SWITCHBOARD-TYPE FUSE BOC 


This fuse block is made for switchboard use 
where it is desired to replace the fuse from the 
front of the panel. The standard enclosed fuse is in- 
serted in the clip in the plug and the plug is then 
screwed into the receptacle until the fuse enters the 
inner contacts. These fuse blocks are for one and 
one-quarter-inch, one and one-half-inch and two- 
inch panels. 

Single-Pole—Rear-Connected 
For Voltages up to 2500 


Style number and list price of complete blocks, 
plugs, or receptacles do not include fuses, which 











must be ordered separately. Fic. 8—SwITCHBOARD TYPE 

; ——— COMPLETE RECEPTACLE ONLY PLuG ONLY 
Capacity Panel Approx. Approx. Approx. 
Range, Thickness Net Wt. List Price Net Wt. List Price Net Wt. List Price 
Amperes Inches Lb. Style No. Each Lb. Style No. ee Lb. Style No. Each 
1144-15 144 2 81133 $12.50 1 81552 $7.5 Oy 
14-15 1% 2 81134 12 50 1 81553 75 1 81545 $5 OO 
114-15 2 2 38759 2 50 1 81554 7 B05 
20 -30 14 3 81135 13 50 1% 81555 8 00 
20 -30 1% 3 81136 13 50 1% 81556 8 oo | 14% 81548 5 50 
20. -30 2 3 38760 13 50 1% 81557 8 00 
40 -60 114 5 81137 15 00 3 81558 9 00 
40 -60 14 5 81138 15 on 3 81559 9 00 | 2 81551 6 00 
40 -60 2 5 38761 15 0 3 81560 9 00 


Order by Style Number 
OUTLINE DIMENSIONS 









a ‘br. =" dcop from front. 
Fic. 10—StTYLE Nos.” 38759,°38760 AND 38761 


Style Nos. 81133 to 81138 have the dimensions given above 
with the exception of the length back of the panels. The 
length back of the panel is six inches for a one and one-half 
inch panel and six and one-quarter inches for a one and one- 
quarter inch panel. 





Fic. 9 
DIMENSIONS IN INCHES 
Style No. Fig. A B D E F G 
55382 9 6 13 161% a 334 9 
55383 9 9 18 24 ue aly 9% 
9 9 20 2634 4 4 10% 


The above dimensions are for reference only. For official Aiciankions apply to the nearest district office of this Company. 
430—3 
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LIMITING RESISTORS FOR POTENTIAL 





January, 1920 


TRANSFORMER FUSES 


The resistors listed herein are designed to be placed 
inseries with potential transformer fuses of not more 
than 114 amperes capacity rated at 600. to 3500 
volts, or not more than 34 ampere capacity rated 
at 6600%to 25000 volts, only, (that is one per wire) 
when the kva. rating of the station or power 
source exceeds the interrupting capacity of the 
fuses (see pages of this catalog on “Enclosed Cart- 
ridge Fuses With Indicators’’). These limiting resis- 
tors restrict the power that the fuses may be called 
upon to interrupt in the case of a short-circuit or 
overload to such ‘4 value that the fuses will safely 
interrupt the circuit. They areso selected that they 
will not materially increase errors in meter reading. 

The resistors are in rod form and have sprayed 
copper terminals on each end for connecting in the 
mounting clips. They should preferably be mounted 
just ahead of the fuse, between the fuse and the bus. 

Two types of mounting are listed. One type (Fig. 
1) is intended for mounting directly on the bus, and 
the other type (Fig. 2) is intended for use when the 
resistor is supported on a standard Westinghouse 
pillar-type insulator. In either case, the resistor is 
enclosed within a micarta insulating tube. 


PRICES 
Resistors Without Mounting 





Style number and list price include resistor only. One resistor is required for each fuse. 
































— Voltage ————— Resistance Approx. Shipping Wt., Style List 
Over To Ohms Lbs. : No. Price , 
600 2500 18-22 2 266565 $1 00 
2500 3500 45-55 2 266426 1 20 
3500 7000 90-110 2 266412 1 60 
7000 15000 180-220 3 266413 1 85 
15000 25000 360-440 3 266414 2 10 

Resistors With Mountings 
Style number and list price include resistor with mounting as shown. 
Voltage ————— Resistance Approx. Shipping Wt., Style List 
Over To i Ohms Lbs. No. Price 
For Mounting Directly on Bus, Fig. 1 
- 600 2500 Se) 18-22 8 267778 $3 80 
2500 3500 , 45-55 8 267779 3 80 
3500 7000 90-110 8 267780 3 80 
7000 15000 180-220 10 267781 3 80 
15000 25000 360-440. 10 267782 3 80 
For mounting on Pillar-Type Insulator, Fig. 2 
600 2500 18-22 15 267034 8 40 
2500 3500 45-55 15 267035 8 40 
3500 7000 90-110 15 267036 8 40 
7000 15000 180-220 17 267037 8 75 
15000 25000 360-440 17 267038 11 25 
OUTLINE DIMENSIONS 
StyLeE No. | DIMENSIONS IN INCHES, Fics. 1 AND 2. 
— ' i a « pe | a Ne sinensis _ Somat 
Resistor Unit Complete Unit Complete | | 
for Mounting | with A B Cc D E 
on Bus-Bar Insulator 

266565 267778 | 267084. | 6x Wer fe be 5 4 
266426 267779 | 267035 7 5% 6% sit 4% 
266412 267780 267036 xs 7% 634 SH a8 
266413 267781 267037 10% 8% 8% 5 4% 
266414 | 267782 | 267038 14% 12% 1d 64 5% 
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Section 1-C—Part I 


EXPULSION-TYPE FUSE BLOCKS 


Front-Connected 


For Capacities up to 100 Amperes—For Voltages 3500 to 25,000 





Fic, 1—7500 VoLts 


Fic. 2—25,000 VoLts 


APPLICATION 


These fuse blocks are made especially for opening 
the circuit in the event of sudden and severe over- 
loads or short-circuits, but they are also entirely 
suitable for the protection of circuits in the case of 
gradually increasing overloads if the fuse wire is 
inserted in asbestos sleeving. 


The fuse tube is readily removable from the 
contact. clps and the fuse wire easily inserted 
therein, making the re-fusing a very simple matter. 
These fuse blocks are: easily installed, neat in 
appearance, light in weight, but substantially built, 
and will operate satisfactorily on any circuits 
within their interrupting capacity, which is approxi- 
mately 1000 amperes at 7500 volts when used one 


per wire and proportionately greater or less at 
other lower or higher voltages. 


CAUTION—In order that these fuse blocks can 
be “cut dead” before the operator handlés them, it 
is recommended that disconnecting switches be 
used in series with them when operated on a power 
circuit. Fuse tongs should be used only where the 
power capacity back of the fuses is known to be 
limited by such apparatus as voltage transformers, 


Distinctive Features—The distinctive features of 
these expulsion-type fuse blocks are: cast iron 
yoke; petticoat-type insulators; double tube, 
insuring rigidity of contacts; knife-blade jaws. 


OPERATION 


The fuse tube is hollow and one end is left open, 
so that when the fuse blows, the metallic vapors 


are expelled from the tube through the open-end 


and successfully extinguish any arc incident to the 
blowing of the fuse. Before being inserted in the 
fuse tube the fuse wire should be enclosed in asbestos 
sleeving. The asbestos sleeving prevents the 


gradual charring of the inside of the fuse tube by 
the overheated fuse and thereby eventually lengthens 


.. the life of or prevents burning out of the fuse tube. 


The open end of the fuse tube extends beyond the 
contact jaw so that all danger of the expelled vapors 
coming in contact. with the metallic portion of the 
block is eliminated. 


CONSTRUCTION 


The fuse wire, enclosed in asbestos sleeving, is 
placed within a micarta tube which is enclosed by 
another micarta tube having brass contact clips 
on each end. Except in the 3500-volt blocks, the 
fuse tube is supported by copper contact jaws 
mounted on two porcelain insulators which are 
mounted on a cast-iron yoke or base. Two holes 


are provided in the base for mounting screws. 

The 3500-volt fuse block is designed for panel use 
and is furnished with two studs for mounting 
directly on a marble panel. 

The fuse wire is secured by ascrew and washer, at 
one end to a terminal in the expulsion chamber and 
at the other end to a terminal on the contact block. 
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EXPULSION-TYPE FUSE BLOCKS—Continued 


Style number and list price include the fuse block complete including the fuse tube, ready for mounting. 
Fuse wire (see pages of this catalogue on ‘‘Fuse Wire’’) and asbestos sleeving (see Catalogue on ‘“‘Insulating 
Materials and Supplies”) are not included_and must be ordered separately. The length of fuse wire 
required for each block is 11 inches for 3500-volt size, 14 inches for 7500-volt, 19 inches for 15000-volt, and 
28 inches for 25,000-volt. Aluminum or Nickle Silver fuse wire should be used. 


RATINGS AND PRICES 


’ Approx. 
Maximum Net Weight 

Amperes Voltage Mounting Lbs. Style No List Price 

Fuse Blocks 
Up to 100 3500 Switchboard 8 124414 $17 50 
Up to 100 7500 Wall 13 124401 21 00 
Up to 100 15000 Wall 24 124402 25 00 
Up to 100: 25000 Wall 28 124413 28 75 

: Fuse Tubes 
Wie sete 3500 Se RY 4 185312 8 25 
shape 7500 HiRes ee ae 6 185313 10 00 
Ks valegie Maal fs 15000 : Taishi Raia er Nt Coane) 9 185314 10 50 
Seideninndhe 25000 REE Ae 12 185315 12 25 

Fuse Tongs 

See pages of this catalogue on ‘‘Enclosed Cartridge Fuses with Indicators.” Lee 


Order by Style Number 


OUTLINE DIMENSIONS 





Fic, 3—STYLE No. 124414 Fic. 4—StTyve Nos. 124401, 124402 AND 124413 
Approx. 
f SS ——DMENSIONS IN INCHES—Fig, 4——<<$—@$<_< Net Weight 
Style No. A B Cc D E F H Lb. 
124401 13% 10 34% 4 103% 9 ve 13 
124402 213% 1244 6 9 153% 11 Ts 24 
124413 31% 125% 634 12 243% 1154 % 28 


These dimensions are for reference only. For official dimensions apply to the nearest district office. 


Any user will endorse Westinghouse 
apparatus—It is built to give service 


—And it does 
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Section 1-C—Part 1 


HIGH-VOLTAGE FUSE BLOCKS 


Disconnecting-Switch Type—For Outdoor and Indoor Mounting 
Single-Pole—For Voltages Up To 66,000. 


APPLICATION 


The high-voltage fuse blocks here listed are made 
for the protection of high-voltage branch lines, 
step-down transformers, or small substation equip- 
ments. They are entirely weatherproof and designed 
for mounting on the transmission-line pole, thus 
eliminating the necessity of any enclosing structure. 


In addition to affording automatic protection, 
this fuse block may also be used as a disconnecting 
switch, thus performing the combined functions of 
afuse and lineswitch. When used as a disconnecting 
switch, however, it should under no circumstances be 
opened when current is flowing in the line. 


Fuses of this type depend for their successful 
operation on a current considerably higher than 
that necessary to slowly melt the fusible element. 
For this reason they should not be applied as a 
protection to installations where the maximum 
overload current will not reach values at least three 
times the normal rating of the fusible element, 
which capacity should be selected to allow such 
overload as may be suitable for the apparatus. 


This type of fuse block is primarily designed to 
protect the system against short-circuit conditions 
and not for small overloads on the apparatus. The 
interrupting capacity 1s approximately 1000 amperes 
at 6600 volts, and proportionally less at higher 
voltages. 


CONSTRUCTION 


The fuse block consists of two porcelain petticoat 
insulators on iron brackets securely bolted to a base 
of well-seasoned timber. Each insulator is provided 
with a cast-iron cap, having mounted thereon a brass 
jaw into which is inserted one of the knife-blade 
contacts of the fuse holder. 


This fuse holder consists of an inner micarta tube 
and an outer tube of porcelain, with a cast-iron cap 
and expulsion chamber at the upper end and a cast- 
ing for supporting the knife blade contact at the 
lower end. The lower end of the tube is open so 
that when the fuse blows, the gases are expelled 
downwards and out of the tube. 


Terminals are provided on the insulator caps for 
the line wires, making connection thereto a very 
simple matter. 


Fuses used with this type of block should be of 
standard aluminum or Nickel silver wire. The 
wire is inserted in the inner tube after removing the 
cap, and secured to each end by thumb screws pro- 
vided for that purpose. Before being inserted in 
the fuse tube, the fuse wire should be enclosed in 


asbestos sleeving (see catalogue on ‘Insulating 
Material and Supplies.’’). The asbestos sleeving 
prevents the gradual charring of the inside of the 
fuse tube by the overheated fuse and thereby 
eventually lengthens the life of or prevents the 
burning out of the fuse tube. 





STYLE No. 149139 Fuse BLockK AND 
StyLe No. 149141 Fuse Pore 


For data and prices on fuse wire see pages of this 
catalogue on ‘‘Fuse Wire’. The length of fuse wire 
required for each fuse is: 


Length of 
For Volts Wire, Inches 
7500 25 
15000 30 
25000 36 
44000 44 
66000 44 


The fuse tube is operated by a fuse pole shown in 
illustration above. One of these poles should be 
ordered for each installation. 


The style number and list price include the fuse 
block complete ready for installation but do not 
include fuse wire or fuse pole which must be ordered. 
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Section 1-C 


Normal 
Voltages 


66000* 


44000* 
66000* 


44000-66000* 
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HIGH-VOLTAGE FUSE BLOCKS—Continued ( 


PRICES 
Maximum 

Maximum Capacity Approx. Style List 

Voltages Amperes Mounting Description Net Wt.,Lbs. No. Price 
7500 50 Outdoor Fuse block complete 50 151072 $ 38 50 
15000 50 Outdoor Fuse block complete 74 166071 41 00 
25000 50 Outdoor Fuse block complete 74 149139 48 50 
awittesics 50 Outdoor Fuse block complete 160 163446* 87 00 
2k ie 50 Indoor Fuse block complete 175 260586* 140 00 
7500 50 Outdoor Fuse tube, only 9 151073 18 40 
15000 50 Outdoor Fuse tube, only 12 160672 20 00 
25000 50 Outdoor Fuse tube, only 14 149140 25 00 
hawt 50 Outdoor Fuse tube, only 28 163447* 42 00 
Cotte. 50 Indoor Fuse tube, only 32 260587* 50 00 
7500 to 25000 50 Outdoor Fuse pole, only 3 149141 7 50 
Weal 50 Indoor and Outdoor Fuse pole, only 3S 260588* 20 00 


*Style Nos. 163446 and 163447 listed at normal voltage of 44000 are 50000-volt maximum-rated devices; Style Nos. 260586 
and 260587 listed at normal voltage, of 66000 are 73000-volt maximum-rated devices; and Style No. 260588 rated at normal voltage 
of 44000.to 66000 is a 73000-volt maximum-rated fuse pole. These devices may be applied up to maximum rating. 


OUTLINE DIMENSIONS 























Style No. | Ae K | 
151072 | 17% | se 
149139 | 19% | * 
160671 | 19 | % 
163446 | 3136 | w 
260586 | 33% | 4 
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Section 1-C—Part I 


HIGH-VOLTAGE FUSED CIRCUIT-BREAKERS 


For Voltages up to 66,000 


APPLICATION 


Westinghouse fused-type circuit-breakers meet 
the demand for a low-priced breaker for use on high- 
voltage circuits. 

This type of circuit-breaker has the same relation 
to the high-voltage oil circuit-breakers that the 
enclosed fuse does to the low-voltage oil circuit- 
breakers, in that it is a low-priced device that will 
open the circuit under nearly any condition of 
short-circuit. However, it is not so convenient 
to handle, requiring some delay and expense to 
re-fuse, and cannot be opened manually. These 
high-voltage fused circuit-breakers are now in use 
successfully on 60,000-kilovoltampere systems. 

On 11,000-volt circuits and 66,000-volt circuits, 4 
feet and 15 feet headroom, respectively, should be 
allowed above the circuit-breakers to ungrounded 
material, such as marble; if the material above the 
breakers is grounded, such as steel beams, etc., a 
greater headroom is required. 

The minimum distance between centers for 
successive breakers is as follows: 


Distance Between 


Volts Centers—Inches 
15000 42 
25000 48 
37000 54 
44000 60 
66000 72 


CAUTION—Fused Breaker on Polyphase Service 
—Since all fused-type circuit-breakers are of the 
single-pole form, where several of these are used on 





Fusrep Type CrrcuIT-BREAKER—OPEN POSITION 


polyphase service one device might open, leaving 
the remaining legs of circuit alive and in certain 
installations, such as star-connected or three-phase 
four-wire systems, this opening of one leg without 
the others, will result in subjecting the transformers 
or other apparatus to serious rises of voltage 
which may result in damage. 


OPERATION 


When the load on the line exceeds the capacity of 
the fuse, the latter blows, and the arm of the breaker 
swings by its own weight away from the upper line 
terminals, thus giving a ‘positive indication that 
the fuse has blown. Before being inserted in the 
fuse tube the fuse wire should be enclosed in an 
asbestos sleeving (see catalogue on “Insulating 
Material and Supplies’’). The asbestos sleeving pre- 
vents the gradual charring of the inside of the fuse 
tube by the overheated fuse and thereby eventually 
lengthens the life or prevents the burning out of the 
fuse tube. 

Adjustment—First: the 


Remove mechanism 


from it base, taking hold of the long pole. 

Second: Remove the screw-plug terminal from 
the lower end of the expulsion chamber and attach 
the fuse to the terminal. 

Third: After passing the fuse through the fuse 
tube replace the screw-plug and attach the other 
end of the fuse to the winy-nut on the bracket at 
the upper end of the long pole, passing a turn or 
two around the lug, at the same time drawing the 
moving arm into its proper position against the 
end of the bracket. 

Fourth: Replace the mechanism on the base 
and the breaker is ready for use. 


CONSTRUCTION 


The construction of the fused circuit-breaker 
is such as to make it light and at the same time, 
strong. The operating mechanism consists of a long 
hardwood pole on which is mounted a movable 
arm consisting of a reinforced fuse tube. At the 
bottom of the fuse tube is a brass expulsion chamber 
which is connected to the lower terminal of the 
breaker by a flexible copper shunt. Attached to 


the top of the pole and forming the upper breaker 
terminal there is a brass bracket, with a groove 
along its top to support the fuse, and a wing-nut to 
hold the end of the fuse when the breaker is closed. 
The fuse passes from the wing-nut over the bracket 
and down through the fuse tube to the expulsion 
chamber where it is attached to the screw-plug 
terminal in the end of the expulsion chamber. 
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HIGH-VOLTAGE FUSED CIRCUIT-BREAKERS—Continued 


The pole of the circuit-breaker is provided with mounted upon a cast-iron base, from which it is 
spring jaws or clips so that it may be quickly and insulated by means of porcelain insulators set up 
easily attached to, or detached from the line ter- on pins. 
minals on the base. The base is secured to the wall or other support 

Mounting—The circuit-breaker mechanism is by three lag screws. 


RATINGS AND PRICES 


The style number and list price do not include fuse wire or asbestos sleeving. For fuse wire see pages 
of this catalogue on ‘“‘Fuse Wire, Fuse Ribbon, and Link Fuses’’; for asbestos sleeving see catalogue on 
“Insulating Material and Supplies.” 


Normal Maximum Maximum Capacity, Approx. Net Weight é 
Voltage Voltage Amperes Lb. Style No. List Price 
High-Voltage Fused Circuit-Breaker Complete 

15000 50 95 97519 $113 00 

‘| 25000 30 100 97520 122 00 

; : 37000 20 110 97521 131 00 
44000* Me 20 120 97522* 145 00 
66000* Ie 20 160 9'7523* 154 OO 

Removable Mechanism 
15000-66000* tea 50 30 112323* 78 00 
Circuit-Breaker Base, Insulating Cap, and Support 

15000 50 65 97527 35 00 

25000 30 70 97528 44 00 

iri: 37000 20 80 97529 53 00 
44000* 20 90 97530* 67 OO 
GOOUOT ara rma ay ane ee. 20 130 97531* 76 00 


*Style Nos. 97522 and 97530 listed at normal voltage of 44000 are 50000-volt maximum-rated devices; Style Nos. 97523 and 
97531 listed at normal voltage of 66000 are 73000-volt maximum-rated devices; and Style No. 112323 listed at normal voltage of 
15000 to 66000 is a 73000-volt maximum-rated device. These devices may be applied up to maximum rating, 


Order by Style Number 


OUTLINE DIMENSIONS 

















SOLID OUTLINE SHows CLosEp Postt1oN—DotTtTEep OUTLINE, OPEN PosITION 


———______ 





DIMENSIONS IN INCHES CORRESPONDING TO LETTERS IN OUTLINE DRAWINGS 











| 
Volts © |——-————— Soe a eee 

ce B Srl, Derr at kerees G Hee get Te 
15000 3344 21 ss 24 | 72%. |. 36 234 10 % % 45H | 3 
25000 33% Dine 22 12g) E36 334 10 % % Sif | 33% 
37500 33% 32 #5 24 | 72% |. 36 | 3% 10 % % 564 |. 435 
50000 3314 36 ds JS RS REL Be pasion: (0 le bn 5 10 i% % 60% 1. Ss 
73000 | 3314 | 41% 2% | 72% | 36 | 3% 10 % | & 65H | 7 





The above dimensions are for reference only. For official dimensions apply to nearest district office. 
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MOTOR-STARTING KNIFE SWITCHES 


For Starting Capacities up to 3600 Amperes 
Rear-Connected—For Voltages up to 600 


Application—These switches are used as a simple 
and inexpensive method of starting rotary con- 
verters from the direct-current end and direct- 
current motors of large capacity having starting 
conditions that will permit cutting out the starting 
resistance in four steps. They are intended for 
starting conditions only, being rated in terms of 
the starting current, and a short-circuiting line 
switch or circuit-breaker should be used to carry 
the running load. They will, however, carry one- 
fourth their rated current continuously, so that 
the short-circuiting line switch can be omitted 
where the full-load current is only one-fourth of the 
starting-current rating. 


Operation—To start a motor the switch blade is 
thrown into the first jaw and after a moment’s 
pause between steps, into each: succeeding jaw until 
the last is closed. The short-circuiting line switch, 
where used, is then thrown in. The circuit should 


Style number and price include motor-starting switch with terminal lugs and 
arranged for mounting on panels from 134 to 2 inches thick, but do not include 


resistor or switch base. 


always be opened by opening the 
line switch or circuit-breaker. 


Construction—These switches 
have four sets of contacts of such 
length that the switch blade 
makes contact with each set in 
succession. Each switch has 
four blades, a construction that 
allows of ample ventilation and 
reduces the depth of the switch 
from the switchboard. 


To prevent large machines 
being started too quickly by 
throwing the switch through all & 
the positions without stopping 
on any one position, a ratchet 
device is provided on the 1200, 
2400, and 3600-ampere switches. 





Witu RatTcHET STOP 


Maximum Continuous Additional 
Starting Carrying List Price for Slate - 
Current, Capacity, Approx. WT., LB., WITH BASE Base, Including 
Amperes Amperes* Net Shipping Style No. Mounting List Price 
300 75 10 12 201868 $6 80 $ 35 OO 
600 150 15 18 201869 7 60 58 00 
1200 300 26 31 201870 8 20 100 OO 
2400 600 35 42 201871 11 30 125 00 
3600 900 43 52 201872 13 60 167 00 


*30 degrite Centigrade rise, or less. 


Order by Style Number 
































}} 
y 
| 
6 hh 
Style a He 
oo tr 
im 4 
201868 | 1 % fs a j 
201869 1 | 104%) 2%) 10 23% A % 
201870 | 2 | All dijmensiljons arje give/n on fligure, 
201871] 3 {16 | 3 1434 % 34%) 2% 1% 
201872 | 3 | 17% 1% 





*Diameter and threads per inch.. 






















These dimensions are for reference only. For official dimensions apply to the nearest district office. 
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TYPE A FIELD SWITCHES 


Rear-Connected—For Voltages up to 600 


Two forms of field switches are listed, discharge 
(with discharge resistors) and transfer. 


Application 


Field-Discharge Switches—Field discharge 
switches are used in the field circuit of generators 
to serve as a means of opening and closing the field 
circuit and, when the switch is opened, of making 
the necessary connections of the field winding to a 
resistor, so that the energy in the inductive field 
winding may be dissipated in the resistor instead of 
causing undue strain on its insulation. 


Field-Transfer Switches—Field transfer switches 
are used for transferring the field circuits of rotary 
converters or generators from one source of supply 
to another without opening the supply circuits, 
where there is not likely to be a difference of po- 
tential between the two supplies. Where such a 
difference is likely to occur, the transfer switch with 
additional jaws for inserting a limiting resistor 
between the supply circuits should be used (Fig. 2). 
They are used especially where it is necessary to 
transfer a rotary converter or a generator field 
circuit from the bus-bars to the armature for self- 
excitation or to a direct-connected exciter as with 
rotaries or synchronous motor-generator sets 
started from the direct-current side. 


The singie-pole switches are used particularly in 
railway service using grounded return. 


Operating Characteristics 


Temperature—The current carrying parts of these 
switches will carry their full rated current con- 
tinuously with a maximum temperature rise of 30 
degrees C. above that of the surrounding atmos- 
phere, corrections to be made when the temperature 
of the surrounding atmosphere is other than 25 
degrees C. 


Dielectric Test—These switches are subjected 
for one minute to a dielectric test of 5000 volts 
between poles. 


Current Ratings—The current ratings shown for 
the field switches listed are maximum, based on 
the allowable temperature rise that is reached 
after a continuous run of approximately one hour 
at the rated current. 


106 


Operation 


Field-Discharge Switches—Just before the knife 
blades of the switch leave the contact jaws, an 





Fic. 1—F1ELp-DiscHARGE SWITCH 


auxiliary blade makes contact in such a way that 
the discharge resistor is connected across the field 
winding, thus allowing the inductive discharge of 
the field winding to die out gradually. 


Field-Transfer Switches—The field transfer 
switches are operated on the rocker principle with 
their blades so shaped that just before one side leaves 
the contact jaws the other makes contact with its 
jaws. Thus the field circuit is not opened. 


Construction 


These switches are of the standard Westinghouse 
Type A rear-connected knife-switch construction. 
They have satin finish, are neat in appearance and 
very substantial and simple in design. All current- 
carrying parts are of the best hard-drawn copper. 


The field-discharge switches have quick-break 


Line 
[ yi, (miting 
| Resistor 


field 


| Limiting 
L Resistor 
Lin 


é 





Fic. 2—D1IAGRAM OF CONNECTIONS OF FIELD-TRANSFER 


SwitcH UsING LIMITING RESISTORS 


The remote-control type has the switch mounted 
on a sub-base in the rear of the panel and connected 
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FIELD SWITCHES—Continued 


through levers to an operating handle mounted with 
a cover plate on the switchboard panel. The 
operating handle has a ratchet, by means of which 
the switch may be locked in the open or closed 


field-discharge switches select the ampere rating 
corresponding to the exciting current when the 
generator with which it is used is delivering normal 
full load. The resistors are of a capacity sufficient 


to take care of the discharge when the generator is 


position at the will of the operator. 
operating on overload. 


Resistors 
Voltage—The voltages shown for resistors listed 


in this section are the normal excitation voltages; 
the resistors being applicable to exciting voltages 
25 per cent below these values. 


Resistors are listed for use with the field-dis- 
charge switches. 


Capacity—In selecting a resistor for use with 


RATINGS AND PRICES 
Field-Discharge Switches 


Panel-Mounting 


Style number and list price include switch complete without base or resistor ready for installation 
on base or panel. 








Capacity SINGLE- THROW —— DousBLE-THROW—————_ 
Amperes Poles Style No. List Price Style No. List Price 
For Voltages up to 250 
100 Single 284989 $ 800 284990 $11 00 
100 Double 284991 16 OO 284992 22, 00 
200 Single 285000 10 OO 285001 14 00 
200 Double 285002 20 00 285003 30 00 

400 Single 285024 22 00 285025 

400 Double 285026 44 00 285027 a6 je 
600 Single 285032 34 00 285033 43 00 
600 Double 285034 67 00 285035 86 00 
300 Single 285036 44 00 285037 59 00 
800 Double 285038 88 00 285039 118 00 

For Voltages up to 600 

100 Single 284993 11 00 284994 16 00 
100 Double 284995 24 00 284996 32 00 
200 Single 285004 13 00 285005 19 00 
200 Double 285006 30 00 285007 40.00 
300 Single 285016 22 00 285017 29 00 
300 Double 285018 44 00 285018 58 00 


Style number and list price include switch complete with slate base, operating handle, and cover plate 
with mounting bolts, but do not include resistor or connecting rod. 








Capacity SINGLE-THROW: DouBLE-THROW—————— 
Amperes Poles -. Style No. List Price Style No. List Price 
For Voltages up to 250 
300 Double 257772 $ 84 50 257773 $107 OO 
400 Double 257774 I} OO Ste ee oe tins» Rice pe oe id bits tean ee artatle 

Resistors 


For Use with Field-Discharge Switches 
Style number and list price include resistor complete. 


100 To 150 Votts: 200 to 360 VoLTs 400 To 600 VoLTs 


Normal Normal Normal 
Field nies’ } Field Field 
Current, Style; + List Current, Style List Current, Style List 
Amperes Number ~----—Price Amperes Number Price Amperes Number Price 
4-8 159091 #£=$ 3 40 4-8 159091 $ 3 40 4-8 87652 $ 14 75 
8-11 159092 3 40 8-11 159092 3 40 8-11 87653 15 OO 
11-14 159093 3 40 11-14 159097 3 40 11-15 87654 15 25 
14-20 159094 3.40 ~ 14-20 87643 8 50 15-22 87655 15 25 
20-30 159095 3 40 20-30 87644 8 75 22-32 87656 21 00 
30-40 159096 3 40 30-45 87645 8 75 32-42 87657 21 00 
40-75 159098 — 3 65 45-80 87646 9 60 42-62 87658 22 75 
75-100 159099 — 3 65 80-125 87647 10 50 62-75 87659 31 75 
100-150 159100 5 65 125-170 87648 22 75 75-125 87660 32 50 
150-250 15910 5 65 170-225 87649 23 50 125-200 87661 53 00 
250-400 159532 21 00 225-275 87650 25 0O 200-275 87662 65 00 
Per Oc sre be ee 2 cee 275-400 87651 34 00 275-400 87663 113 00 
Field-Transfer Switches 
Style number and list price include switch complete without base. 
‘ ——————__ SINGLE- POLE ———_———_- —_—_—_————- DouBLE-POLE 
Capacity Style List Style List 
Amperes No. , Price No. Price 
Without Limiting Resistor 
60 289468 10 50 289469 $18 OO 
100 289470 13 30 289471 23 50 
200 289472 20 50 289473 36 50 
Spe), MMEEEE ect ENT ee slnctele 289475 46 75 
For Use With Limiting Resistors* 
100 ‘ 230318 14 50 230319 26 00 


*Style number and price do not include resistors, prices for which will be supplied on request ‘Specify voltage of supply 


circuits and the characteristics of the field, 
Order by Style Number 
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Single Throw Switches. 


PANEL MOUNTING 





Double Throw Switches. 


Panel Mounting, Fig. 4 


FIELD SWITCHES—Continued 


OUTLINE DIMENSIONS 
Field-Discharge Switches 


DIMENSIONS IN INCHES 





Dotted Lines ; 
show additions, 
for Double- | 
Throw Switch. 


Position of | 
Handle lower ' 
Jow closed/or| 
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Amps. A D E G iy K L M 
For Voltages up to 250 
100 6146 J 1 3% 14% 3 235 214 +6 36 -384 384 
200 733 314 1! 334 1% 34 248 3 3% % tet} .384 
300 834 334 2 4 244 3 3x5 33} ¥ % 87 -384 
400 91% 44 2765 4 24% 334 3% 45 6 % Si 558 
600 1014 4% 214 4 234 4My 435 44 le 34 1.28 558 
800 1233 5% 275 4% 2% 54 34 434 % 1 1.385 558 
For Voltages up to 600 
100 84 5 234 5% 1% 3 2¥5 wee |= & %% 384 384 
200 92% 5 3 6 1% 213 3 % % .558 384 
300 1034 5 3 6 244 3x5 3% % % .87 384 
Remote Control, Fig. 5 
For Voltages up to 250 
Capacity, 
Amp. A1l| B DATDMiee | G|H Kee Mi N PR S 
300 4 |1634|/1114 1595501 eg | Bro 3 | 25% |54-11|. 372-16 134 | 75% | 135% 
400 9% 1% | 1 | Seo 3 | 2% |4-16| 34-16] 1144 | 75g | 1414 
Fic. 6—StTYLE Nos. 35225 to 35232 Fic. 7—Sty.e Nos. 230318 anp 230319 
DIMENSIONS IN INCHES—FIG. 6 
Rating Pole P Q V Ww xX 
60 Single 25% 1% 244 3 13% is 
100 Single 3 2 3% 3 1% % 
200 Single ay 3% 26 4 314 1% 4% 
60 Double 3 2% 1% 23 3 ions + 
100 Double 3% 3 2 34% 3 1% % 
200 Double 334 3% 24% 4 34 1% 6 
400 Double 44% 444 3% avs 3% 1% % 


These dimensions are for reference only. 








For official dimensions apply to nearest district office. 
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Section 1-C—Part I 


DISCONNECTING SWITCHES 
Types M, O and P 


Disconnecting switches are used primarily for 
isolating apparatus from the circuit for purposes of 
inspection and repair; also for sectionalizing feeders. 
In connection with lightning arrester installations, 
disconnecting switches are particularly useful, pro- 
viding a simple and effective means for isolating the 
arresters while cleaning and inspecting. 

Switches are listed for indoor or for outdoor use. 
The indoor switches can be obtained single or double- 
throw, upright or inverted, and for panel, wall, or 
pipe mounting. Outdoor switches are made in 





Type M INVERTED 300-AMPERE, 15,000-VoLT INDOOR, 
7500-VoLt OuTDOOR DISCONNECTNG SWITCH 


either the upright or inverted style for wall or pipe- 
mounting. In the case of wall-mounting switches 
for outdoor service, the ratings are reduced under 
those given for indoor service. 


Three types of disconnecting switches are listed: 


types M, O and P. 
‘ A line of selector-type disconnecting switches— 
transfer switches which do not require the circuit 
to be interrupted while making the change—is also 
listed. These selector-type switches can also be 
used to connect two independent circuits in parallel. 
Temperature—The current-carrying parts adja- 
cent to the contact of Westinghouse disconnecting 
switches will carry their full-rated current continu- 
ously with a maximum temperature rise of either 
20 or 30 degrees centigrade above the temperature 


Tyre M 300-AMPERE, 37,000-VOLT 
Watt-MounTING, Upricut INpooR DISCON- 
NECTING SWITCH 








Type M 300-Ampere, 15,000-VoLtt Upricut INDooR 
DISCONNECTING SWITCH 
of the surrounding atmosphere, depending on the 
class of service as mentioned below into which the 
switches are placed. 

It is necessary that adjacent apparatus does not 
heat the switch; that conductors to the switch are 
ample to carry the current with a temperature rise, 
not exceeding that of the switch; and that reason- 
able ventilation is provided. 

The 20-degree rise basis is recommended when the 
maximum temperature of the air where the switch is 
located may approximate 40 degrees centigrade, and 





Type P 4000-AMPERE, 15,000-VOLT 
DISCONNECTING SWITCH 


the load is practically continuous as on generator, 


rotary, or transformer circuits. 
The 30-degree rise basis is recommended where 
maximum temperature of the air where switch is 


M> located may approximate 30 degrees centigrade or 


less, and the load is intermittent ason feeder circuits. 
Insulation Test—All Westinghouse disconnecting 
switches are subjected to a dielectric dry test, of 2% 
times rated voltage plus 2000 volts, for one minute 
between conducting details and ground and _ be- 
tween terminals, in accordance with A.I.E.E. rules. 
Switches for outdoor service will withstand a 
dielectric wet test of 2 timesrated voltage plus 1000 
volts. All switches will open successfully at voltages 
not more than 5 percent abovenormal-voltage rating. 

Application of Rating—In selecting a disconnect- 
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DISCONNECTING SWITCHES—Continued 


ahh ing switch, it is recommended that therated capacity with a hook on the end of a wooden pole, which en- 
j should be at least as great as the maximum rated _ gages ina hole in the switch blade or in a latch on 
t one-hour (or more) overload current of all the appa-. switches supplied with latches. 
Bk ratus supplied by the circuit in which the switch is Disconnecting switches are not intended for open- 
H to be placed. ing under load and therefore no attempt should be 
Operation—These switches are opened and closed made to open them with current in the circuit. 

































TYPE M DISCONNECTING SWITCHES 





x TyPE M INVERTED 300-AMPERE, 66,000-VoLT INDooR, 
Type M 100-AmpErRE, 7500-VoLr 50,000-VoLt OutTpooR DISCONNECTING SWITCH 
WALL-MountTING Upricut INDOOR 
DISCONNECTING SWITCH 


Hye The type M switches are listed for indoor or for 
outdoor service. These disconnecting switches have 
their live parts mounted on porcelain insulators car- 
ried on an iron yoke, or base. The switch parts may 
: be mounted above the insulators and the base below 
| ti (upright form) as used for mounting on a wall; or 
; the switch parts may be mounted below and the base 
above (inverted form) as used for mounting on the 
ia ceiling. 
a Type M switches are in general wall-mounting 
switches, the bases being made for bolting to the 
wall, or ceiling. A few switches are listed, how- 
ever, for mounting on 114-inch pipe frames by 
U-bolts. Type M Upricut 300-AmPERE, 73,000-VoLtT INDOoR, 
For indoor service 66,000 volts and above and out- £0,000. Vou? Ournoor DiscoNsRer ING SeamEe 
door service 44,000 volts and above, type Mswitches up for different voltages by bolting together the 
are provided with the disc type of insulator post. required number of units. This form of construction 
This type of insulator is made up of separate insu- makes a post of great mechanical strength and one 
lator units having caps and couplings on the top and __ that can be installed and replaced easily. 
bottom respectively provided with three lugs for 14- All parts except the porcelain insulators are 
inch bolts, so that one unit can be bolted to another. _ finished in dull black, the outdoor switches having a 
Different heights of posts can, therefore, be made protective paint. 


TYPE O DISCONNECTING SWITCHES 





a pent 


Type O 300-AMPERE, 2500-Vo.Lt, FrontT-Co 
DISCONNECTING SWITCH 


NNECTED 





TypPE O 300-AmPERE, 2500-Vo LT, REAR-CONNECTED 


DISCONNECTING SwiTCH listed for 2500 volts, maximum. On these switches, 


Type O indoor disconnecting switches are made the live parts are mounted directly ona marble base 
; for either front or rear connection, and can be Supe Pa panel. ‘ 


| . plied upon application for any combination of front The copper parts of these switches are dipped and 


1) and rear connection desired. Type O switches are laequered. 
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DISCONNECTING SWITCHES—Continued 


SELECTOR-TYPE DISCONNECTING SWITCHES 





Type O 300-AMPERE, 15,000-VOLT SELECTOR TYPE 
DISCONNECTING SwitcH WitH BotH SIDES CLOSED 





Type O 300-AMPERE, 15,000-VOLT SELECTOR LYPE 
DISCONNECTING SwiTtcH WiTH ONE SIDE OPEN 


The selector-type disconnecting switches are two 
single-throw, single-pole, type M or O switches with 
the hinge jaws, mounted on the same jaw block and 
insulator. The hinge jaw is also provided with 


catches,to hold either blade in the open position. 
Except for these differences in the hinge jaws, the 
construction of these switches is similar to the type 
M and O switches of the same ratings. 


TYPE P DISCONNECTING SWITCHES 





Type P 600-AMPERE, 7500-VOLT 
DISCONNECTING SWITCH 


Type P indoor disconnecting switches are mount- 
ed on marble bases for 2500 volts and on steel bases 
for higher voltages. Above 2500 volts, the live 
parts are carried on corrugated porcelain pillar-type 
insulators on which top and bottom caps of mal- 
leable iron are cemented. 

The insulators are assembled in such a way as to 
maintain the location of the pillar-mounting bolt 
holes in the bottom cap in definite relation to the 
contact-bolt holes in the upper cap, thus making 
the pillars interchangeable, and readily removable 
from the base and contact parts. 

Allsizes of switches have the contact details bolted 
to the pillar caps, so that they are readily removable 
for repair or replacement. With this construction, 





Typr P 400-AMPERE, 37,000-VOLT 
DISCONNECTING SWITCH 


pillars can readily. be changed in individual switches 
in the field. 

The cementing of the caps to the insulators gives 
the strongest possible construction, inasmuch as por- 
celain cannot be made uniform enough for proper 
fitting of mechanical clamps only, and withstand 
the strain resulting from the operation of the switch. 
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On alltype P400and 600-ampere switches of 

voltages above 7500 the truss form of blade is 
used, which gives an unusually rigid construc-’ 
tion. This form of construction is especially 
desirable on the 400 and 600-ampere switches, 
(due to the mechanical weakness of a long 
thin blade), as it prevents the blade from 
being forced out of alignment with the break 
jaw by side pressure during the operation of 
the switch. 

Large flares on the break-jaw ends of 
Switches up to and including 2000 amperes 
insure proper alignment. of the contacts 
during the closing of the switch. 

‘All switches are provided with a locking 
latch. By inserting the end of the hook 
stick in the hole of the latch and pulling, the 
latch is unlocked and the switch opened by 
the same operation. 

All jaws and blades have dipped and lac- 


quered copper finish. The caps and base have 
a dull black finish. 
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Type P 600-AMPERE 66.000-VoLT, 
DISCONNECTING SwITcH 


AUXILIARY APPARATUS 






15,000-Vo_t HooxsticK FOR 


INDOOR APPLICATION 





Operating Sticks—Operating sticks are listed for 
operating the various disconnecting switches. They 
consist of a rod of strong insulating material, such 
as treated wood or micarta, with a hook on one end, 
which engages a hole provided in the switch blade 
or latch. On the sticks for general use above 66000 
volts and for outdoor use, a chain is provided and 
so connected that a good ground connection can be 
made to fully protect the operator. 


Latches—Latches for holding switches in the 
closed position are included in the style numbers of 
all inverted type M and all types P and R switches. 
They can also be supplied for wall-mounting type 
M and for type O switches, in which cases prices 
and delivery will be furnished on application. 
Latches are not usually required for large switches 
in small plants. 


RATING AND MOMENTARY CURRENT 


The maximum momentary current passing 
through disconnecting switches should not be 
greater, owing to mechanical and electrical limi- 
tations, than 50 times their normal 60-cycle, 20- 
degree ampere rating. If the switches will be sub- 
jected to greater current momentarily than this, 
switches of larger normal rating (amperes) should 








be used as they are both mechanically and electric- 
ally stronger. 

The disconnecting switches listed herein are 
rated on the basis of 60-cycle alternating current. 
When used on 25-cycle alternating-current service, 
the switches will have a rating corresponding to 
the same rated (amperes) type A knife switches. 
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DISCONNECTING SWITCHES—Continued 


PRICES 
TYPE M DISCONNECTING SWITCHES 


Indoor and Outdoor 


Style number includes switch complete, without operating stick. List price includes switch com- 
plete without operating stick, but with terminal lugs. Operating sticks should be ordered from table on 
a following page. 





z INDOOR 
a TERMINAL LuGsS 
. Maximum Normal Max. Approx. Wr.—Lgs. Style No. Re- List 
' Amps.* Voltage Volt Mounting Position Net Shipping No. Style No. quired Price 
t Single-Throw 
( as eet 7500 Wall Upright 14 18 50382 189913 2 $13 50 
SOIR ees Se 7500 Wall Upright 18 25 173295 103414 2 17 00 
100K. | y SFtt3 15000 Wall Upright 18 23 50383 189913 2 15 75 
SUG SES s 15000 Wall Upright 23 30 173296 103414 2 20 00 
, S00." “BRR tS 25000 Wall Upright 27 35 55384 80205 2 19 50 
B008. . Wied! 25000 Wall Upright 30 42 173297 103414 2 24 50 
BOOP £0 tater 37000 Wall Upright 85 98 118768 34” Hole** 2 46 00 
300 AL0009 RAM). Oe Wall Upright 100 115 186814$ 103414 2 62 00 
LOU Clete. 3 15000 114” Pipe Upright 20 31 247210 189913 2 17 50 
p 300i” WYP ecd: 15000 114” Pipe Upright 25 54 167502 190639 2 25 00 
¥ BOOS ey de eh § 25000 1144” Pipe Upright 32 62 191880 80205 2 44 50 
300 AAQQOS SE PN raid ee 144% Pipe Upright 105 195 247211§ 103414 2 58 50 
: £3 (SO de eee Ser 15000 Ceiling Inverted 28 55 2334741 190212 2 56 50 
% SOO Poh Wacnn © - 37000 Ceiling Inverted 86 150 233475 229128 2 99 00 
300 GGO00S Re a> 3s te Ceiling Inverted 125 209 2333931§ 229128 2 105 00 
; 300 TIOOOO TMS OMe erate toe Wall Upright 430 830 2333944 189923 2 209 00 
= - Double-Throw 
* 100s  ~gileee 7500 Wall Upright 20 31 247213 25019 3 18 25 
h BOF Ril nh. « 7500 Wall Upright 27 54 247214 36451 3 23 50 
TOON Gece <stceintt 15000 Wall Upright 26 51 247215 25019 3 21 50 
\ SOOM ame sero 15000 Wall Upright 33 62 247216 103414 3 27 75 
100) Pg Perea ee 25000 Wall Upright 40 72 247217 25019 3 27 00 
4 S00 sis ae 25000 Wall Upright 45 94 247218 190639 3 51 50 
S00 We hoses 37000 Wall Upright 118 193 247220 34” Hole** 2 63 50 
SOO id 0 lets a aie 25000 114” Pipe Upright 45 90 191881 80205 3 58 50 
‘A Ul epee 15000 114” Pipe Inverted 42 77 2472087 190212 3 69 50 
BOO 5 3 bah: 37500 Flat Surface Inverted 125 209 233476+ 80205 3 138 00 
300 SO0008 6 wie aids sou. Flat Surface Inverted 150 262 24721278 190639 3 148 00 
5 
th 
OUTDOOR 
Single-Throw 
300 sraisieie¢ 7500 114” Pipe Inverted 28 55 2334741 190212 2 56 50 
TOURS Me os, 0004 15000 Cross Arm Inverted 29 57 233472 270467-8 1 59 OO 
BOUr. tant. 15000 Cross Arm Inverted 30 58 233473 270467-8 1 61 00 
SOOs fg Suse. . 25000 Cross Arm Inverted 86 150 233475t 229128 2 99 00 
; 300 44000$§ _.......... Cross Arm __ Inverted 125 209 2333938 229128 2 105 0O 
5 300 1OOOOT \y Dike. Cross Arm Inverted 650 1120 2333959 189923 2 322 00 
5 ’ 
: r Double-Throw 
; S00 denies: 7500 1144” Pipe Inverted 42 77 247208 190212 3 69 50 
. 300 Fa Gee Suis 25000 Cross Arm Inverted 125 209 233476t 80205 3 138 00 
< 300 BAO TE en. 52 52 Cross Arm Inverted 150 262 247212t§ 190639 3 148 00 
: *These switches will carry their rated current with a maximum temperature rise of 20° Centigrade. 
a? +Can also be used outdoors at a lower working voltage. See ‘‘Outdoor Switches,” marked ** t’’ above. 
= Also listed for indoor use at a higher working voltage. See ‘Indoor Switches’’ marked ‘‘}” above. 


**Terminal consists of a thimble clamped in a socket. 
§Style Nos. 186814, 247211, 233393 and 247212 listed at normal voltage of 44000 are 50000-volt maximum-rated switches and 
Style Nos. 233393 and 247212 listed at normal voltage of 66000 are 73000-volt maximum-rated switches. These switches may be 
applied up to maximum rating. 
{Switches listed at normal voltage of 110000 may be applied on systems having a maximum voltage not exceeding 5 per cent 
3 above normal listed voltage. 
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DISCONNECTING SWITCHES—Continued 


PRICES 


TYPE O DISCONNECTING SWITCHES 


Indoor 


Style number includes switch complete without operating stick. List price includes switch complete, 
without operating stick, but with terminal lugs, with or without base as 


sticks should be ordered from table on a following page. 


Max. Amps. APPROX. WT.—LBS. TERMINAL LuGs 
Rating Max. Connec- WitHout BAsE WiTH BASE Style No. 
0° 20° VoLts tion Net Ship. Net Ship. No. Required 
Single-Throw 

100 100 2500 Front 1 3 12 14 189913 2 

200 200 2500 Front 2 5 17 20 36457 2 

300 300 2500 Front 3% 8& 23 26 36458 2 

400 400 2500 Front 5 10 32 36 36459 2 

600 600 2500 Front 12 17 43 47 190644 2 

800 800 2500 Front 23 30 60 65 270450 2 
1000 1000 2500 Front 33 40 65 71 270449 2 
1600 1200 2500 Front 45 55 85° 91,5} Sr paamaen 
2000 1600 2500 += Front 65 80 95 102 7534 6 

100 100 2500 Rear 14% 6% 13 16 189914 2 

200 200 2500 Rear 21% 7% 19 22 189920 2 

300 300 2500 Rear 44% 9% 25 28 190212 2 

400 400 2500 Rear 7 14 35 39 190640 Pe, 

600 600 2500 Rear 15 23 47 51 190644 Z 

800 800 2500 Rear 21 34 65 70 7527 4 
1000 1000 2500 Rear 34 45 70 75 7530 4 
1600 1200 2500 Rear 47 62 90 98 7532 6 
2000 1600 2500 Rear 55 74 100 112 7534 6 

Double-Throw 

100 100 2500 - Front 1% 3% 15 20 189913 3 1 

200 200 2500 Front 3 8 18 21 36457 3 1 

300 300 2500 Front 5 10 25 27 36458 3 2 

400 400 2500 Front 8 16 34 38 36459 2 

800 800 2500 Front 33 51 100 120 270450 3 
1000 1000 2500 Front 45 94 140 160 270449 3 

300 300 2500 Rear 6% 12 25 54 190212 3 

600 600 2500 Rear 21 33 51 81 190644 3 
1600 1200 2500 Rear 57 97 103 198 7532 9 
2000 1600 2500 Rear 80 108 134 254 7534 9 


*Style number and list price include marble base. St 
bases can be furnished in any shade on special order, prices on request. 


per the following table. Operating 


WitTHovut Base WITH BasE* 
Style List Style List 
No. Price No. Price 


61045 $8 50 235817 $13 00 
61046 950 235818 16 25 
35152 1150 235819 20 00 
35153 16 00 235820 25 00 
35154 4200 235821 57 00 
35155 66 50 235822 81 50 
35156 8800 235823 103 00 


67192 1388 00 235824 155 00 


67193 178 00 235825 201 00 
61047 975 235826 14 25 
61048 1075 235827 17 50 
35157 15 50 235828 24 00 
35158 2000 235829 29 00 
35159 4650 235830 61 50 
35160 7150 235831 86 50 
35161 (93 00 235832 108 00 
67764 143 00 235833 16000 
67765 183 00 235834 206 00 


98605 1250 247225 21 00 
98561 1375 247226 23 50 
47221 1800 247227 29 50 


198714 23 50 247228 38 50 
198429 93 50 247229 113 00 
247222 12600 247230 146 00 


247223 2150 247931 33 00 
247224 6250 247232 78 00 
198631 19000 247233 213 00 
198630 256 00 247234 280 00 


andard marble bases are furnished in black marine, but polished marble 


SELECTOR-TYPE DISCONNECTING SWITCHES 


Type M—Indoor 


Style number includes switch complete without operating stick. List 


without operating stick, but with terminal lugs. 
lowing page. 


Max. AMPERES 


Rating Approx. WT.—Lss. 
30° oO Max. Votts’ Connection Net Ship. 
100 100 15000 Front 30 42 
300 300 15000 Front 38 52 
300 300 25000 Front 48 65 
Type O—Indoor 


Style number includes switch complete without operatin 
without operating stick, but with terminal lugs and clam 


Style No. 


194338 
194339 
194342 


price includes switch complete 


Operating sticks should be ordered from table on a fol- 


TERMINAL LuGs List 
Style No. No. Required Price 
25019 3 $47 OO 
80205 s 57 50 
190212 3 78 00 


g stick. List price includes switch complete 
ping nuts with or without base as per the follow- 


ing table. Operating sticks should be ordered from table on a following page. 


Additional 

APPROX. WT.—LBS. List 
Max. Amps. WitTHOUT TERMINAL LuGs WitHovut BasE With Basr* Price for 
Rating Max. Connec- Base With Base Style No. Style List Style List Marble 
30° ZOU NV OTs, tion Net Ship. Net Ship. No. Req. ‘No. Price No, Price Base 


300 300 15000 Front 50 66 125 150 190639 3 194340 
300 300 15000 Rear 70 95 145 180 29763 3 194341 


*Style number includes soapstone base. 


114 





$75 00 235835 $8900 ¢8 00 


97 50 235836 11200 800 
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DISCONNECTING SWITCHES—Continued 


PRICES 
TYPE P DISCONNECTING SWITCHES 


Indoor 










Style number and list price include switch complete with marble base (on 2500-volt switches) or with 
steel plate base (on switches of higher voltages), terminal lugs where used and clamping nuts, but without 
operating stick. Operating sticks should be ordered from table below. 


FRONT-CONNECTED SWITCHES 


Single-Throw 
TERMINAL LuGS 








































Max. AMPERES 
Rating* NormaL Max. Metuop of ConNECTION Approx. WT., Las. Style Style No. Liste « 
30° 20° VoLTAGE VOLTS Break Jaw Hinge Jaw Net Shipping No. No. Required Price 
3000 AN Re ors cis, 205 2500 Hor.f Hor.t 75 112 258616 Ree BK cs $223 00 
400 400 pases 7500 Terminal Lugs Terminal Lugs 50 70 258597 229127 2 33 00 
600 600M Tees. 7500 Terminal Lugs Terminal Lugs 55 75 258598 229133 2 46 50 
1200 E2OG Oe eile: ie 7500 Strap Strap 65 90 2bSGOOT, faeces e ois 73 00 
5 2000 TGOO SS craves 7500 Strap Strap rie 103 BESCOL i | ven wae 82 50 
400 AOD betas: 15000 Terminal Lugs Terminal Lugs 54 74 258606 229127 2 41 50 
600 600) Os)... 15000 Terminal Lugs Terminal Lugs 65 90 258614 229133 Dion 56 OO 
1200 S200 BAe tacos 15000 Strap Strap 72 95 Bd5S604 A sieceun 3s 82 50 
9000116009 tan. o::3's 15000 Strap Strap G5) O81 30 ae OOOO» Seisieels ars 87 00 
4000 ; 3000. ..... 15000 Hor.t Hor.t 150 5 e20S) PRO SOO UF Bi iviciclereetere 268 00 
400 A00RSe oct 25000 Terminal Lugs Terminal Lugs 65 90 258607 229127; 2, 45 50 
600 6000 5 eae « 25000 Terminal Lugs Terminal Lugs 74. 100 258608 229133 2 62 00 
400 400 FF ia ois.s 37000 Terminal Lugs Terminal Lugs 76 108 258611 229127 2 59 50 
600 GOONER cs 37000 Terminal Lugs Terminal Lugs 85 120 258612 229133 2 71 50 
400 400 44000f ..... Terminal Lugs Terminal Lugs 84 125 258609t 229127 2 71 50 
600 600 44000f..... Terminal Lugs Terminal Lugs 92 137 258610t 229133 2 81 00 
600 600 66000{...... Terminal Lugs Terminal Lugs 155 232 969473t 229133 2 148 00 


Alt is recommended that where switches are opened only seldom, the disconnecting switches be purchased based on the 20° 
rating. See also a preceding page on ‘‘Temperature.”’ 


+Jaw blocks are laminated for strap. 
tStyle Nos. 258609 and 258610 listed at normal voltage at 44000 are 50000-volt maximum-rated switches and style No. 269473 


. fisted at normal voltage at 66000 is a 73000-volt maximum-rated switch. These switches may be applied up to maximum rating. 


REAR-CONNECTED SWITCHES 


Max. AMPERES 
Rating Max. METHOD OF CONNECTION ArpRox. WtT.—LBs. 
30° 20° VoLts Break Jaw Hinge Jaw Break Jaw Net Shipping Style No. List Price 
Single-Throw 

2400 1900 2500 Hor. Hor. 55 85 258593 $117 OO 
2400 1900 2500 Vert. Vert. 55 85 258595 117 0O 
2400 1900 2500 Hor. Vert. eS 85 258596 117 00 
2400 1900 2500 Vert. Hor. eee 55 85 258594 L700 
3000 2400 2500 Hor. Hor. SA 75 112 258615 225 00 


Other rear-connected type P disconnecting switches up to 2000 amperes, 15000 volts capacity, can be supplied on order. Prices 
are furnished on request. 


COMBINATION FRONT-AND-REAR-CONNECTED SWITCHES 


CONNECTION METHOD OF CONNECTION 


Max. AMPERES 
Rating. Max. Break Hinge Break Break Hinge Break Approx. WT., Las. Style List 
30° 20 VoLts Jaw Jaw Jaw Jaw Jaw Jaw Net Shipping No. Price 
Double-Throw 
3000 2400 2500 Rear Rear Front Hor. Hor. Hor.* 110 180 258633 $294 00 
3000 2400 2500 Rear Rear’ Front Vert. Vert. Hor.* 110 180 258650 294 00 
3000 2400 2500 Front Rear Front Hor.* Hor. Hor.* 110 180 258635 294 00 
3000 2400 2500 Front Rear Front Hor.* Vert. Hor.* 110 180 258657 294 00 
*Jaw blocks laminated for strap. 
OPERATING STICKS 
For Types M, O and P Switches 
Style number and list price include stick complete as described on a preceding page. 
NorMAL MAaxIMUM Length Approx. WtT.—LBs. 2 ? 
VoLts VoLtTs Application Feet Net Shipping Style No. List Price 
Sats 15000 Indoor 2% 1 1% 35299 $ 3 50 
66000, OF) Aira Indoor 10 10 20 35403 9 50 
132000. > > ~~) Santas Outdoor* 20 20 40 272947 25 50 
754000). > Siisieise Indoor 16 18 35 247648 23 50 
*When using this pole outdoors, the operator should be sure to have the chain thoroughly grounded. eK - 
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Section 1-C Westinghouse Power-Switching and Switchboard Devices January, 1920 
DISCONNECTING SWITCHES—Coniinued 


OUTLINE DIMENSIONS 


Type M Disconnecting 
Switches 


NE 


Single-Throw 

















Switch may be mounted on either vertical or hors- 
zontal pipes 















































ei BIG. 2 
} DIMENSIONS IN INCHES 
iy Style No. Fig. — 
i He. A B Cc D E F G H cy K L M N 
50382 1 12% oH 9 6 44 Vv 22 ; 
50383 1 15 1035 9 6 4% ly - A 
i 55384 1 1934 | 11% 13 He'6%als ui : 
ahh 167502 2 15 105 9 | 16 3% 6 17 8 914 12 5 5 
By || 173295 1 15 103¢ 9 6 4% i B 
173296 1 15 11 9 6 44 4 rs 
173297 1 1934 12; 13 6%] 5 i ¢ 
247210 2 15 101% 9 16 3% aif 6 14 8i5 9 12 5 2 
F | 
ay 
; , 7 
VW 
iy) 
| Li 




















| ee ee 





Fic. 3—Sty_e No. 118768 









































} 1 Wh " Swilh inoy be mounted 
{ ; J on eliler vera ar 
: 7 hoa yes 








Fig. 6—STyLE No. 233393 
(Continued on next page) 


| A Fic. 5—STYLE No. 191880 
| These dimensions are for reference only. For official dimensions apply to nearest district office. 
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DISCONNECTING SWITCHES—Continued 


OUTLINE DIMENSIONS 
TYPE M DISCONNECTING SWITCHES—Continued 

















Single-Throw 
SIR 
7 
toe ——_ 
at SH Mox 
S57 Mn 403 Max 
J Mn. 






JS SecHins. 





a es 


> 









4 
S 








CNL 





Fic. 11—Sryte No. 2334758 Fic. 12—Styte No. 247211 
’ For StyLeE No. 247210, Ser Fic. 2 





Continued on next page) 


For official dimensions apply to nearest district office. 





These dimensions are for referezce ‘only. 
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Fic. 17—Styite Nos. 247213 anp 
247214 (SEE TABLE BELow) 


OUTLINE DIMENSIONS 
TYPE M DISCONNECTING SWITCHES—Continued 


Double-Throw 


Westinghouse Power-Switching and Switchboard Devices 


DISCONNECTING SWITCHES—Continued 


O=S 








Style 
No. 


247214 
247215 
247216 


| 
| 
247213 


These dimensions are for reference only. 














DIMENSIONS IN INCHES 


247216 (SEE TABLE BELow) 





January, 1920 


\\ Sat te 


ag | 
416 4 
4% a 


(Continued on next page) 


H J 
26% 7% 
27% 744 
231% 83 
Oia |). ale 


For official dimensions apply to nearest district office. 


K i 
9 "10 
9% 10 
94 10 
9% 10 
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DISCONNECTING SWITCHES—Continued 


OUTLINE DIMENSIONS 


TYPE M DISCONNECTING SWITCHES—Continued 
Double-Throw 


























CAS xa al 

= | 

FA + | 

7 an ™ 
Fic. 20—StyvLe No. 247220 








Fic. 19 
247218 (SEE TABLE BELOW) 





DIMENSIONS IN INCHES 








Style fy te i wes 2 u ee 
No, Fig. | | | 
A B 5 D E F G BE ef vod Oe ant 
meee ry Aa eee ee ca he 
247217 | 19 | 32% | 11% |.13 eters 44 % 6% | 31% | O14 | 1034 | 13 
247218 19 3234 1275 13 | 4) +4 634 pha}. 978 | 107% | 13 
| 





Type O Disconnecting Switches 
Single-Throw 




































































StyLE No. | DIMENSIONS IN INCHES Drill reek 
Fig. wii, | iy for | Cables 
Without Base] With Base Ast BMG el Dh | F | Gite I J |K{|L4s|M!IN |} O |Cables}Per Stud 
| | | 
] | | | | | | 
61045 235817 21 | 6+| 1%] 4 5 AV%\ 212] %l.242] 3/1614] 6 1 84| 34| 914 EO ad 
61046 235818 21 | 714| 234] 114] 514] 433] 336) 13%|.372) we]1714| 6 14) WHl11% iL 1 
35152 235819 21 | 743] 256] 114] 534] 4%%| 3%) 114].372 75|1814| 614, 144] #%) BH 13% 3 1 
ane popeae 21 | 83%] 27%) 13% 6, 5 | 4x%| 134].372) 4 194 6% 114 Ra ai1a%3 
3 21 | 9x5} 346) 134) 634) 5 5i5| 3 1 #s|2234| 734] 2 934 z 
apres | aasena | 2 heal a] Ba) 241g, She Slt) asi s | 2 | MeL SR 
21 {11 423) 214| 8 5 734| 334| 144] 25/2614} 34] 1364/2334 2 
67192 | 235824 | 21 li1sq| 5-°| 3%¢| 714] 8241 7e| 334| 134] ge/25%6| 936] 2 | 144] 13¢|2254) 1% | 2 
Seems eee arash s | | Sl 2a lel Rieter ki tal wea) mt a 
22 | 6 1%| 3 544| 238) ...) %l de 4| 34) 6% 33 
61048 235827 22 | 734| 234] 334] 514] Sha] 3% | 5|1614) 6 1 %| Kl 7% lg 1 
35157 235828 22 | 743| 254] 4 | 534] 554) 3% 54| /17 | 634) 114, %l Hill) 3% 1 
f 35158 235829 22 | 834] 2%] 414] 6 435 84; 33/18 | 7 114%] %l) %|\1134 % 1 
; 35159 235830 22 | 9x5] -314| 514| 634) 636) Sie 1 78/1914 734 1% 114} 1%|14 15 1 
- 35160 235831 22 11134] 3%| 4 | 744] 614] 6 144| 35/2014] 8 114] 1 1 |14 1 2 
35161 235832 22 |1144| 45%] 534] 8 | 634] 6%%| ...] 114] 2%)2124| 844] 2 134) 134|16}4| 1% 2 
67764 235833 22 11134] 3%] 7 7%4| 634| Ors] ...| 184] /21 814| 2 1 1 |15%| 1% 3 
, 67765 235834 22 |12%5| 435] 7 8 7 6K] ...| 2 #5|22 9 2 1 1 |1634| 12% 4 
LN NY unease LP meres wee vn es eme ou, 7 CN ee SS ee 

















These dimensions are for reference only. For official dimensions apply to nearest district office. 
ne 230—12 
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DISCONNECTING SWITCHES—Continued 


OUTLINE DIMENSIONS 
TYPE O DISCONNECTING SWITCHES—Continued 


Double-Throw 


&—(-Dia of Hole 


+1'Dia of Hole 


“Dia. of Hole 





Hf Dia of Stug 


Number 
Cables 


for 


M |N | O |T |Cables 


Drill | 


INCHES 


DIMENSIONS IN 


No. 


STYLE 


Pa REL EI 


PerStud 


rseyeey 
Sekoee 


SER 


AN 


L 


@Is8\20\.G0 
reac 


snc 


XN 
mNM 
No 
oan 
ann 


SRR 


\oo\oo 
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POS. GO ot 
BNod\oo\ 


Std NNO AHinNONr 


Sane 
NOON 


N 


\St it NS 
ONcONet 


mMNM Orn MNOrD 


Aas 


mA 


7225 
247226 
247227 


With Base 
24 


WithoutBase 
198605 
198561 
247221 
198714 


a Er 


NCNM 00 
ON 
ANN 


\~o 
DA AS 
Nw 


247228 
247229 
247230 


198429 
247222 


\eo 
WN 
tote 


SENN 


47234 


2 


198630 


These dimensions are for reference only. For official dimensions apply to nearest district office. 
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DISCONNECTING SWITCHES—Continued 


OUTLINE DIMENSIONS 
Selector-Type Disconnecting Switches 








Fic. 27—StTYLeE Nos. 194338, 194339, AND 194342 
(SEE TABLE BELow) 


& 





DIMENSIONS, INCHES 








Style No a foes, 
s B Cc D E | F | G 
renee rey eee fee le Og) DL | 
| 
194338 3034 1044 12 4 14 4 page Woes 
194339 3184 1182 tat u ‘ 2% 134 
18 18 434 | 12 35 | 9% 











Fic. 28—STyLe Nos, 194340 aNp 235835 Fic. 29—StyLeE Nos, 194341 anp 235836 


Type P Disconnecting Switches 








(Continued on next page) 


These dimensions are for reference only. For official dimensions apply to nearest district office. 
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OUTLINE DIMENSIONS 


DISCONNECTING SWITCHES—Continued 
TYPE P DISCONNECTING SWITCHES—Continued 
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Front-Connected Switches 








DIMENSIONS IN INCHES 
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ORR ON LoRoNONe NO OND NO: 
Naelgelaeicetelelnelaelielgelzelgale : 


ROS OO REONane ere hs 
Netto ttedtstsdsy 
CONS N\ SANNA 
NER ren SIE eaten ieee 
Oot Ht ttt | 
BESO co eecectottee erin: 


MNO + - + NMOMOMCS : 





P |P¥Q;/R}]S |S 
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N 


SH Nah NO NGO NGO GO SH fo pt NGO NGO NGONGO NH = 
ANH LONNIE. + 


es * HffaltelSr/SulSeioofojs : 
. Belbelareeeelsesas 


RAArRKRMMO . 
. SS 
CONAN SHO IO hoeslo ne JOO lo, ho + 
Wes o = Sees easels . 
MMMM EERAQArROMMOE . 
we Se 
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[Ora] fO go er}O NaH NOV Noo Nt NOD co 
PERLE NRRL RLS | 
AWDOONCONMOHAONrS . 
SMBS HH BNAN Se - 

NSE NENT gp OO _}O 10 JO, JOJO ho ko + 
NONRA eel elee-lsels elselss . 
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Set eee NS 


nO y oN 90 . 
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vee AS 2 
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154% 
154 
16 
16 
18 
18 
18 
20 
27 


2 


23 
23 
18 


2 


30 
30 

2 
31 
32 
33 
33 
33 
36 


31 
5 

33 
33 
33 
33 
33 


8 


258597 : / 3 : 

25859 J . 

258600 Y seeds 

258601 é 4 see 
58604 ¢ see] 

258605 es 

258606 

258607 3 

258608 

258609 

258610 g 

258611 3 

258612 g [ 4 

258614 

*258616 ; sider. 

269473 5 A Y41414|7 14172 34 (j1. ad 


2 
*258661 


*For direction of laminations of jaw blocks, see price table. 
These dimensions are for reference only. For official dimensions apply to nearest district office, 
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DISCONNECTING SWITCHES—Continued 
OUTLINE DIMENSIONS 
TYPE P DISCONNECTING SWITCHES—Continued 


eee Vertical Lammations 
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| 
Vertical 
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Js + /aminations 
Zz anit Hit Vertica teal 


Laminations 
Fic. 36 FrGs37 
Vertical lammations 


YY) HII 
ified a 







OMUNGUONS. 


J3| Vertical 
























L——fyonlol 
rE 7 Lamnaions ta | ODDS 
bse Dut RIG 
i 4 lp” q 
fall Aa opp Cn Vertical Horizontal 
Vertical Lattinations YU Lapinations Laminations 
Fic. 38 Fic. 39 
Rear-Connected and Front-and-Rear-Connected Switches 
XStyle No. Fig. *Style No. Fig. 
258593 37 258615 + 
258594 37 258633 38 
258595 37 258635 30 
258596 37 258650 38 
ae % 258657 39 


*For direction of laminations of jaw blocks or studs. see price table. 
ftOutline dimensions will be furnished on application. 


These dimensions are for reference only. For official dimensions apply to nearest district office. 
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INSTRUMENT SWITCHES 





January, 1920 


TYPE RS DRUM-TYPE SWITCHES : 





VOLTMETER SWITCH AND Key 


Application 
Type RS instrument switches are used for 
connecting one instrument to any one of several 
circuits and for making the multipoint connections 
required when synchronizing generators, 


Operation 


All type RS instrument switches, with the ex- 
ception of the ammeter and thermo-couple switches, 
have removable keys or handles. These keys are 
labeled and constructed so that they cannot be 
inserted in the wrong switches. 


Ammeter Switch—With one ammeter, one am- 
meter switch and two or more current transformers 
on a polyphase circuit, the ammeter can be con- 
nected so as to read the current in any phase. 
Switching contacts are so arranged that the current 
transformer secondary circuits are never opened. 

Two forms of ammeter switches are listed. The 
two-phase and three-phase switches make. the neu- 
tral connection in the switch, while the three-circuit 
and four-circuit switches keep the several circuits 
entirely independent. (Figs. 2 and 3.) 





AMMETER SWITCH 


Thermo-Couple Switch—With one switch per 
generator, the potentiometer or temperature indi- 
cator can be connected so as to read the temperature 
in any couple on any machine. (Fig. 4.) 

Voltmeter Switch—With one voltmeter switch 
for each polyphase circuit, one voltmeter, and, for 
service above 600 volts, the necessary potential 
transformers, the voltmeter can be connected so as 


to read the voltage on any phase of any circuit. 
(Fig. 5.) One key is required for each voltmeter 
and its group of switches. If more than one group 
of voltmeter and switches is desired, each group 
can be supplied with a different key arrangement. 

Frequency Meter Switch—With one frequency 
meter, the necessary potential transformers and one 
switch for each bus system, the frequency can be 
read on any bus system. (Fig. 5). One key is 
required for each frequency meter. 


Wattmeter, Watthour Meter, Power Factor Meter 
and Reactive Factor Meter Switches—With one 
instrument, one’ switch with proper labeling and 
key arrangement for each single or polyphase cir- 
cuit, and the necessary instrument transformers, 
readings can be taken on any circuit. (Figs. 6, 7 
and 8.) One key is required for each instrument. 


Synchronizing Switch for Synchronizing Between 
Machines—With one synchronoscope equipment, one 
switch for each machine, and the necessary potential 
transformers, a synchronizing indication can be ob- 
tained between any two machines. (Fig. 9.) One 
running key and one incoming key are required. 
The running key is to be placed in the synchronizing 
switch of one of the machines running and can be 
turned in the running position only; the incoming 
key is to be placed in the synchronizing switch of 
the machine being brought in and can be turned ‘in 
the incoming position only. Each switch has a 
running and an incoming position. 


Synchronizing Switch for Synchronizing Between 
Machine and Bus—With one synchronoscope equip- 
ment, one switch for each generator on a single-bus 
system and two switches for each generator on a 
double-bus system and the necessary potential 
transformers, a synchronizing indication between 
the bus and any incoming machine can be obtained. 
(Fig. 10.) One key is required. 


Synchronizing Switches are listed with and with- 
out interlock contacts for the closing circuit of 
electrically-operated circuit-breakers. 


232-8 






January, 1920 


Miscellaneous Fuses and Switches 


Section 1-C—Part I 


INSTRUMENT SWITCHES—Continued 


Construction 


Ruggedness and compactness are salient features 
of the type RS instrument switches. Mov- 
able contact members, securely mounted on a 
substantial bakelite-micarta drum, engage with 
stamped contact fingers as the drum is rotated to 
the right or left. The switching element is housed 
in a substantial bakelite-micarta tube. A segment 
of the housing is easily removable for inspection 
and adjustment. 


Finish—The operating key is of black moulded 
material with a polished black finish; the dial-plate 


markings are polished copper on the raised parts 
with a black mat background; and the housing is 
finished in dull blac 


Instructions for Ordering 


Where switches are shown without keys the style 
number and list price include the switch complete. 
Where switches are shown with keys the switch 
style number and list price include the switch only 
without key, the necessary key or keys should be 
ordered extra by style number and at the list price 
shown. 


Prices—Type RS Drum-Type Switches 
































| 
| | Dimen-| PANEL THICKNESS—1% INCHES PANEL THICKNESS—2 INCHES 
Description of Switch Rig. ot | 
°- | Inches | Switch List Key List Switch List Key List 
Fig. 1 |Style No.| Price |Style No.| Price {|Style No.! Price |Style No.| Price 
oj ea af 
one Ammeter Poe ae) 3% 2'79055/$11.75 . : 279054/$11.75 ; : 
Three-Circuit Ammeter Syitch., | (2.24 3] 662 | Stooge] 14.80 | * * ‘“||S79058| 14/30] * * 
Be chen ay 3 F Oe) a 279061) 20.25 * * | 2779060} 20.25 * * 
an. - er 
eee acts ae eee ee 5 | 4% | 279063] 10.50 | 279103] $1.75 || 279062) 10.50 | 279102) $1.75 
. C. Single-Circui oltmeter | 
eB R Bee 5 4l4 279065| 10.50 | 279105| 1.75 || 279064] 10.50 | 279104) - 1.75 
- C. Two-Circui oltmeter 
ee he ne eee 5 55% 279067] 12.00 | 279103] 1.75 || 279066} 12.00 | 279102) 1.75 
- C. Single-Phase Voltmeter 
SSWILCH ite g's cceine ost aisie Sate aya ,2 A 5 55% 279069] 11.75 | 279105] 1.75 || 279068) 11.75 | 279104) 1.75 
i a oe Switch 5 7% 279075] 13.50 | 279115] 1.75 || 279074] 13.50 | 279114) 1.75 
° 5 ree-Phase oltmeter 
Switth. «2. Alek ols iain, pene ae Te 5 6% 2779073) 13.75 | 279113] 1.75 || 279072] 13.75 | 279112) 1.75 
D.C. Three-Wire Voltmeter Switch 5 7% 279077| 13.50 | 279117] 1.75 || 279076) 13.50 | 279116) 1.75 
eS oeeacy Mets sili SOS 5 5% 279071] 9.50}279111} 1.75 || 279070] 9.50|279110; 1.75 
olyphase Wattmeter or Watthour 
Meter Switch with Voltage and 
pe erent eth ake ieee Ms fs 6 5% 279079] 18.25 | 279119] 1.75 || 279078] 18.25 | 279118] 1.75 
olyphase Wattmeter or Watthour 
Meter Switch with Current Con- 
2 Ea ree a 4 279085| 12.75 | 279119] 1.75 || 279084] 12.75 | 279118} 1.75 
ower Factor Meter Switch wit | 
: Dactiege and pos ontects 7 5% 279083] 18.25 | 279123] -1.75 |; 279082) 18.25 | 279122) 1.75 
ower Factor eter Switch wit 
Current Contacts only.......... 7 4 279089] 12.75 | 279123) 1.75 || 279088) 12.75 | 279122] 1.75 
Sarat flied Sra i 8 55% 279101] 17.00 | 279131] 1.75 || 279100] 17.00 | 279130) 1.75 
witch without Interlocks for Syn- ve 
chronizing Between Machines...) 9 | 476 {279093 14.00 |1279126) 4 75 || 279099] 14.00 [1279124 1.75 
Switch with Interlocks for Syn- ete pen ag 
chronizing Between Machines... 9 | 6% |279095] 14.75 |'3' 1.75 || 279094] 14.75 |'S.46 55] 1.75 
Switch without Interlocks for Syn- 279127 279125 
s eae + Bet ae 10 63% 2'79097| 13.00 | 279129] 1.75 || 279096) 13.00 | 279128] 1.75 
witch wit nterlocks for Syn- 
mechronizing to Bus.....<c.ceoses 10 7% 279099] 13.75 | 279129] 1.75 || 279098) 13.75 | 279128) 1.75 
Thermo-Couple Switch.......... 7 4 5% 279091) 12.25 a * 279090] 12.25 * 4 


*Separate keys not required. 














tT wo keys—one of each style are required for synchronizing between machines. 

tThis switch can be used as a single-circuit 600-volt railway switch. 

Approximate weight of switch with key — net, 3 pounds; shipping, 5 pounds. 

**Tf three voltage contacts are required, order reactive factor meter switch with power factor meter dial plate at same list 


price as standard reactive factor meter switch. 


Order by Style Number 
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INSTRUMENT SWITCHES-— Continued 


Doling Plan 
















Fic, 1—OvuTLINE DimMENSIONS AND DRILLING PLAN 


DIAGRAMS OF CONNECTIONS 


: J Independent: (ir- # Independent Cir- 
Phase Ammeter Switch J Phase Ammeter Switch cult Ammeter Switch cult pant Switch 


/ 








¥ 
I 
i 
: a 
i PI 
| 
| 
qo lad \ 
. fh evelopment 
Rate npment Drum Developmen Dam hevelepneet Ty 
a) 9 Drum Development 
00 Wis Positions ahs 
! 2 3 fort 
ae 


*/ Position #2 Pasituon 


= 





Fic. 2—Two AND THREE-PHASE, AND THREE AND Four-Crrcu1T AMMETER SWITCHES 


. SPh.4Wbre Delta Connection Mae 
3Ph.4Wire Delta Connection Where Relays or Ammeter JPh. Wire 2 Conn. 
Scheme ot internal Testing Link$a/B used ° 
connections when switch 
1S in Various positions: 





or *) #2 *7 

t | | | 

° gl m2 

Gl gl Bs 

Be eee mays 

B 8 g=# 
hes: 


1 The switch shown on 

: ; ‘His diagram is a 3 indep - 
ht; endent circuit.am sw. 
ne 

{ 


nit A 4lndepentent circult 
a Switch is dfsasmade 











1 Fic. 3—Some AppLicaTIONS OF THE INDEPENDENT CircuIT AMMETER SWITCH, THE AMMETER 
; BEING USED IN CONNECTION WITH OTHER INSTRUMENTS 
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INSTRUMENT SWITCHES—Continued 






















% 
4 
4 
1 Lialoring Coil ond Wheat Thermocouple Application’ 
stone Bridge Applicator 
& ; s 
button 
$2 From Constant 
Potential DL: 
\ ; Source. 200 
\ | Battery is used Ta ee i 
\ \ Comectionsy Sohes Kesistor ‘Lonmectioas.} } 
\ Jame as one Shown Oil be onttted Somme. as one Ow), } 
\ 
\ 
\ 
il Lut a 
Drum Dereloprnent 
ie Transfer | 23 4.5 6 
== Temperature” Thermacouphes 
4 | Ground Exploring tay oaths MY ) rl field ah M 
‘s 
Fic, 4—THERMO-COUPLE OR POTENTIOMETER SWITCHES 
' 
4 
a ~~ 
lg 
> 
J DRUM DEVELOPMENTS CIRCUIT DIAGRAMS 
; —— 
: 
Ut tn Single Contact QC VM Sw 
k Single Contact A.C.VM. Sie 
Kes. aie we 
4 OK On- Double Contact D.C VM Sw. 
/ ‘ Double Contact A.CYM Su. 
i] i 
a 
7 ¢ ACG het re Iain ira We Gl) Meee | Peale alec opine 
Pot Trans areused Onrewits DC or AL DC Crew | an 
aE a ce ee ee le 
. aes 4 2PHACVM SW 
e / } 
: 2 J Wire D.C Su. 
4 : + 
# ; Mt Wi . SPA ALSM 
for 3 Phase Circuits For 3 Phase Circuit for 3 Wire 
Or 7 3 When ft Trans are used Without Pot Trans. DC. Circuits | | 7 | 





tik} 


* 
SABQHN~ 
OBO 
-Es$-Ss- 
fare 


Fic. 5—A. C. anp D. C. VoLTMETER AND FREQUENCY METER SWITCHES 
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INSTRUMENT SWITCHES—Continued 






GROUT DIAGRAMS Woltmeter 
Reactors 


DRUY 
DEVELOPMENTS 

























Wor. Sw. With 
yt Contacts 


Wh. M Sw. With 
Pot Contacts 























ee | 


fram bus 


¢ I] Won Su. Without 
43 Potlontacts 


Thee MAY Su Meta 


Pottontaces 





; ; Siok fr Ep DA PZ) 


Fic, 6—-WATTMETER AND WATTHOUR MzTER SWITCHES 





DRUM LIRCUIT DIAGRAMS 
DEVELOPMENTS (i f PFW, 
Hy 





4 t 4 PEM Sw. With 
I Potential Contacts 





tt 
i) 9 2h Ground | | 
4 


3 
17) trom benerator rom Generator PEM. 
Ii - 
| | 


fiom bus 
21\/ PEM Siw Without 
Polential Contac’ 











J2 1 —~Crund 


Mh ; Fic, 7—PoOweER FactoR Meter Switcues*® 


*With ome veitage cod and two current coils. 
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INSTRUMENT SWITCHES—Continued 


CIRCUIT DIAGRAM 











ie 












DRY 
bE VELOPMENT ie 


Positions 
Of th 





YWU Vy LIVE WY To Motor 


Fic, 8—REAcTIVE FACTOR AND POWER Factor METER SWITCH ES* 


DRUM DEVELOPMENTS CIRCUIT DIAGRAMS bo pat” 


for Mech dpr Bkrs or Elec. far Electrically 
fpr Bars. Without Interlock Operated Breakers. 









2 Handle Syn. Sw for Scopes 
Mech pr Breakers. lamps 

Fositions 
Run Ut Inc 














ised 
I ve Lamp on 
ear or SWhd. 
Ctandle Syn Sw. tor Sarah s F 
Flee bpr breakers Crreutt Breaker Controler 
hundtthe Note: Thus Style of switch 1s 


provided with two hapdles 
marked Running and Incomm- 
Ing” which wil throw the 
Switch only lo the position 
Jo designated 


! 


Note.-For synchronizing with lamps only amit scope connections 
and insert mmavidual /omps on panels at pots marked x, 
and add one lamp on rear ot board as shown by dotted Ines 


Fic. 9—SYNCHRONIZING SWITCH’ FOR SYNCHRONIZING BETWEEN MACHINES 


DRUM DEVELOPMENTS CIRUIT DIAGRAMS Synchroscapes 
Jingle Handle Syn Tor Mech, Opr Bhs. or Lec for Electrical Type SI" Type ll” 
. Sw tor Mech Opr Bhs. pr. Bhs Without Mnterlack Operated Breakers. P- re) 


Positions add || \ 

ior poems [| res lamps 

ts fall ie ee Sel 
54366 = : 


it | Jyn Lamp ® | Salam |e > 
Syn. Sw SinJu ses pr aie Transt ml a 








Sus 
Single Hardie Syn ond Control Bus bit _p rat} 5S 
Si tet Br : eee ta aid 
S Cg Nole- When bracket equipment 
Wt Ft | fe includes two lamps, individaal 
Cc] 
¢ 


Positions 
1 He | /amps are not provided on pan- 


6 ( ¢ os ond bus wire L with covn- 
Gr bit zoy ? i ections thereto Is mot EqulT- 
fa) ee 4 om wl ed When lamps only ae pro- 
Gia o T vided bus wire | with connect- 
L i a tons thereto 1s not required 
round ; 
tomin —  O omben 5 


Frc. 10—SyNcHRONIZING SWITCH FOR SYNCHRONIZING BETWEEN Bus anp Any MacaiIne 


*With one current coil and two voltage coils, 





































Section 1-C 


Westinghouse plug-type instrument switches are 
used for connecting one voltmeter, ammeter, or 
power factor meter to any one of several generators, 
and for making the multipoint connections required 
when synchronizing generators. 


These switches have the same general construc- 
tion as the plug-type field and arc-lamp switches 


Westinghouse Power-Switching and Switchboard Devices 


INSTRUMENT SWITCHES—Continued 


PLUG TYPE 
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listed on a preceding page; the contacts hold the 
plug securely in the receptacle so that it cannot be 
accidentally knocked out of place, after being put in 
position. Contact surfaces are large for rated cur- 
rent capacity and the rise of temperature is slight. 


The terminals supplied admit of readily making 
neat and secure connection of all wires to the switch. 


For Voltmeter Circuits 





STYLE No. 5136 
For SwITCHBOARD VOLTMETER CIRCUITS 


For Switchboard-Voltmeter Circuits—Receptacles 
for voltmeter circuits are listed with single, four, six, 
or eight points. The metal parts are recessed ina 
bushing of insulating material so as to avoid danger 
of accidental short circuits. The separate sockets 
are spaced in such a way that the plug cannot be 
inserted wrongly, it thus being impossible to short- 
circuit the line through the fuses. The single point 
receptacle cannot be used alone; as four, six, or eight 


are required to form the four, six, and eight point | 


receptacles, respectively. 

Where it is desirable to have a voltmeter plug 
switch on one side of the line only, such as railway 
circuits, the two-point ground detector plug Style 
No. 5262 and two single point receptacles Style No. 
30780 are used. 

One-ampere enclosed fuses should be used in all 
the circuits. 





STYLE No. 5135 


For Portable-Voltmeter Circuits—Receptacle and 
plug, Style Nos. 76824 and 76823 respectively, are 
used for connecting a portable voltmeter in parallel 
with the switchboard voltmeter for the purpose of 
testing the accuracy of the latter. A lamp cord 
running through the end of the handle of the plug 
connects with the portable instrument, while the 
receptacle is permanently wired up to the switch- 
board instrument. 





STYLE Nos. 76823 AND 76824 


Style number and list price of t.e multipoint receptacles include receptacles only without base. 
Panel 
Maximum Description Number Thickness, Style List 
Volts Points Inches No. Price 


For Switchboard Voltmeters 


600 Receptacle 1 11% to 2 $ 60 
600 Plug PMO ie ble buck. poets 2 20 
600 Receptacle 4 114 to 2 259166 are 
600 Receptacle 6 14% to2 eeoten 2 50 
600 Receptacle 8 114 to 2 3 50 
For Portable Voltmeters 
600 Plage Re Orit i ee _ 76823 5 60 
600 Receptacle 1% to2 76824 7 50 


Order by Style Number 
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INSTRUMENT SWITCHES—Continued 


For Ground Detector Circuits 


These plugs and receptacles are used with high 
potential push buttons, Style Nos. 4772, 4944 and 
5796, described and listed on a later page, and a 
voltmeter or lamp to indicate the existence of a 
ground on one, two, or three-phase circuits. For 
circuits of voltage over 125, switchboard trans- 
formers or the necessary lamps in series are required. 
See the upper figure of Diagram of Connections. 


Another form, the bayonet type, of ground- 
detector receptacle and plug is listed. These require 
small space on the front of the panel. This switch 
connects the transformer to the line or the ground, 
the line connection being made in order to indicate 
that the testing circuit is not defective. See the 
lower figure of Diagram of Connections; this diagram 
shows three-phase only, the number of points of 
the three-point receptacle being one less for single 
phase and one greater for two-phase. The voltmeter 
connections,.shown dotted, are used when it is de- 
sired to read voltage by means of the ground piece 
detector receptacles. Two only of the three voltages 





StyvLe No. 5262 StyvLE No, 5263 


tacles Style No. 30780 and the two-point plug 
Style No. 5262 listed under ground detector switches. 







J-Point Ground- 
Detector Receptacle. 


Ground-betector 
Push Button 


G.D.Lomp = Ground. 


can be read. The two-point voltmeter receptacle 3 Phase, Voltages up to 1000. 
shown in the diagram consists of two single recep- 







Slik 
‘Detector Receptacle. 


G6 corel ee 
Ground Detector 


J Phase, 1/00 to 3300 Volts, 


DIAGRAM OF CONNECTIONS 
For GROUND DETECTOR CIRCUITS 











PLuc, STYLE No. 76826; RECEPTACLE, STYLE No. 76827 StyLeE No. 76825 
Style. number and list price of the multipoint receptacles include receptacles only without base. Faces 
Capacity Maximum Interrupting -. Number For Panel Style . 
Amps. » Volts. Capacity, . Description Points Circuits Thickness, No. List 
gt Amps. > Phase - Inches ~ Price 
Multiple-Point Form 
1 1000 1 Duranoid-and 2 aie Ses ee 5262 $1 70 
brass plug 

1 1000 ; Receptacle 1 tn 114 to 2 30780 1 70 

1 1000 1 Receptacle 2 1 144 to2 5590 3 50 

1 1000 1 Receptacle 3 3 114 to 2 5591 4 70 

1 1000 1 Receptacle 4 2 1144 to 2 5263 5 75 

ik 3300 1 Plug 2 oe 14 97456 3 60 

1 3300 1 Plug 2 ot 2 97457 3 60 

1 3300 1 Receptacle 2 1 11% to 2 99080 5 10 

1 3300 1 Receptacle 3 3 144 to 2 99081 6 90 

1 3300 1 Receptacle 4 2 11% to 2 99082 9 00 
Bayonet Form 

1 3300 1 Switch Com. 2 114 to 2 76825 6 80 {i 

1 ‘3300 1 Plug only sre mie 144 to2 76826 2 40 §).; 

1 3300 1 Recept. only 2 be 144 to 2 16827 . 4358 


Order by Style Number 
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INSTRUMENT SWITCHES—Continued 


For Synchronizing Circuits 


These plugs and receptacles are used for making 
connections to synchronizing instruments. Style 
Nos. 56822 and 56823 have, in addition to the 
contacts for making the connections to the syn- 
chronizing instruments, a set of contacts of 40 
amperes capacity through which the control circuit 
of the electrically operated generator circuit-breaker 
may be connected so that the generators can be 
thrown on the bus-bars only when the synchronizing 
instruments are in circuit. 


Se ener 








See Diagram of Connections. 


Piuc, StyLeE No. 5307. Recepracte, STYLE No, 5306 


, 


Syn. between ony No. of Maths..to bus. with Syn, Lamps, & Trans. 





/f lamps shown 

dotted are used 
omit other lomp 
circuits. 


ees 


Volt. Trans. 





| To Gen. *6r 19 Gen. 
PLuG, STYLE No. 56364. RECEPTACLE, STYLE No. 56365 DIAGRAM OF CONNECTIONS FOR SYNCHRONIZING CiRcUITS 
- : Interrupting Panel 
:o 3 Capacity Max. Capacity, Description Number Thickness Style List 
i} Amps. Volts Amps. Points inches ° Price 
Vh 1 500 1 Plug 2:0r3 0) Lr Pee 5307 $1 40 
rh} 1 500 1 Plug Gi+. iaeps np «eee 56364 2 40 
! 1 500 1 Plug Ci ns Sire ee. 56822 3 35 
1 500 1 Receptacle 2 14% to2 5306 1 90 
1 500 1 Receptacle 3 14% to2 25376 2 00 
1 500 1 Receptacle 6 144 to2 56365 470 
1 500 1 Receptacle 6 1lg to2 56823 5 OO 


Order by Style Numver 


or ee 





ee 





HF . STYLE Nos a 5306 AND StyLE Nos, 56364 anv 56365 STYLE Nos. 56822 anv 56823 
l 
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INSTRUMENT SWITCHES—Continued 


PUSH BUTTON TYPE SWITCHES 


Section 1-C—Part I 


For Ground Detector and Auxiliary Circuits 























Two forms of these push button switches are 
listed. In the first, Style No. 7034, the circuit is 
normally open and pushing the button closes it. 
In the second form, Style Nos. 4944, 5796 and 
4772, one contact is normally closed while the other 
is normally open; pushing the button opens the first 
contact and then closes the second. 

For other forms of push button switches see 
“Carbon Circuit-Breaker Accessories.” 


Styte No. 4772 StyLE Nos. 4944, 5796 AND 4772 





DIMENSIONS IN INCHES 
B S 


Interrupting Panel 
Capacity Maximum Capacity Number Thickness Style 
Amps. Volts Amps. Contacts Inches No. 

1 125 1 Single 1to 2 7034 

1 1000 1 Double 14 4944 

1 1000 1 Double 14 56796 

1 1000 1 Double 2 4772 

Order by Style Number 
Counterbore 
A Diam: A Diam. B Diam. 
Counterbore 
Fic. 1 Fic. 2 Fic. 3 Fic. 4 
A Diam. A Diam. -A Diam. 
i 
: Patt 
BG —C C= ee 
Fic. 5 Fic. 6 Fic. 7 

Style Fig. DIMENSIONS IN INCHES Style Fig. 

No. No. A B GS No No. A 
4772 1 R 25376 1 is me 
4944 1 # es Cae 56365 1 3 y 
5135 5 % 2 1% 56823 1 wR 
5263 4 ts 134 76824 1 R 
5306 1 vs wae 76825 1 R soe 
5523 6 V% 2 1% 99080 2 % 11% 
5590 2 is 134 99081 3 4% ii 
5591 3 Zs 134 99082 4 ¥% 4+ 
5796 1 # * Rie As) al aieiaretenete bs 
6745 7 ¥% 2 Ieee ns ee cefan 55 eee 
7034 1 % yee) tak OL, eR AS Soe 


*Counterbore 1-inch deep for 2-inch panel and 84-inch deep for 14-inch panel. 


These dimensions are for reference only. For official dimensions apply to nearest district officr. 
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List 
Price 
$1 00 
9 15 
915 
9 15 


24 
2% 
2% 
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Temperature—The current-carrying parts adja- 
cent to the contact surfaces of Westinghouse carbon 
circuit-breakers will carry their full-rated current 
continuously with a maximum temperature rise of 
either 20 degrees or 30 degrees Centigrade, above 
the temperature of the surrounding atmosphere, 
and should be applied according to the class of 
service as recommended below: 

Note—It is essential that adjacent apparatus does 
not heat the breaker; that conductors to the breaker 
are ample to carry the current with a temperature 
rise not exceeding that of the breaker; and that 
reasonable ventilation is provided. 

The 20-degree rise basis is recommended when the 
maximum temperature of the air where the breaker 
is located may approximate 40 degrees Centigrade 
and the load is practically continuous as on gener- 
ator, rotary, or transformer circuits. When operat- 
ing conditions are particularly severe, carbon cir- 
cuit-breakers should be applied on a 12-degree rise 
basis. This basis will be explained on request. 

The 30-degree rise basis is recommended where 
the maximum temperature of the air where the 
breaker is located may approximate 30 degrees 
Centigrade or less, or the load is intermittent as 
on feeder circuits. 

The insulated coils of Westinghouse carbon cir- 
cuit-breakers will carry their full-rated current con- 
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APPLICATION OF CARBON CIRCUIT-BREAKERS 
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tinuously with a maximum temperature rise of 50 
degrees Centigrade above the temperature of the 
surrounding atmosphere. 


Current Ratings—The current ratings shown for 
all carbon circuit-breakers listed in this catalogue 
are maximum, based on the allowable temperature 
rise that is reached after a continuous run of approx- 
imately one hour or more at the rated current. 


Application of Rating—Inasmuch as a circuit- 
breaker reaches its final temperature quickly with 
steady current load, it is necessarily a maximum- 
rated device. In selecting a breaker, it is therefore 
recommended that the rated capacity should be at 
least as great as the maximum rated one-hour (or 
more) overload current of the apparatus that the 
breaker will be required to control. Thus, if the 
full-load current of a maximum-rated machine is 
2000 amperes, a 2000-ampere-rated circuit-breaker 
can be applied to handle the current of this machine. 
If the machine, however, has a 25 per cent overload 
rating of an hour or more, a 2500-ampere circuit- 
breaker must be selected. 


Owing to the ‘‘skin-effect’’ and eddy-current 
heating in alternating-current conductors, a circuit- 
breaker with the same rise in temperature has a 
lower alternating-current rating than direct-current 
rating. Also, on 25-cycle service a circuit-breaker 


Key to Symbols Used in Diagrams 


A Carbon Circuit-Breoker 


CO Tip Coil used with Current. 
Transformers and Shunt Trip. 


© Closing Coil 


Red Indicating Lamp. 
@) Lights when Circuit-Breaker Closes. 
Dark when Circuit-Breeher Opens. 


Green Inaicating Lamp, 
G) Lights when Circuit-Breaker Opens. 
Oark when Circuit-Breaker Closes. 


White Indicating Lamp. _ | 
@) . Lights when Brecker is Tripped by Relay. 


S Y 

SSS 
Control Switch with 
lamp Cutout and 
Relay Cutout for 


Double-Bus System. 


09 2° BPt Signal Switch. 


Contacts shown for Open 
Position of Circuit-Breaker. 


8 Pt Signal Switeh, 
Contacts shown for Closed 
Position of Circuit-Breaker. 


BSL oto 


° 
° 


4 Pp. Signal Switcn, Be 
Contact shown for Open Position 
of Circult-Breoker. 


4 Pt. Signal Switch. o 
Contact shown for Closed Position 
of Circuit-Breaker 


| aia. 


Control keloy 


Open 
Trip 
Off 
Close 


Control Switch with 
Lamp Cutout for 
Single-Bus System. 
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APPLICATION OF CARBON CIRCUIT-BKEAKERS—Continued 


above 300 amperes rating will carry, continuously, 
considerably more than its 60-cycle rating. 


Interrupting Capacity—While the interrupting 
capacities of Westinghouse types CD, CC, and CA 
carbon circuit-breakers meet the requirements of 
the National Electrical Code, and in the case of the 
type CA are considerably greater, it should be noted 
that the types CD and CC breakers should not be 


DIAGRAMS OF CONNECTIONS FOR CARBON CIRCUIT-BREAKERS 


A.C. Bus for lighting. 







aS, 
Resistors for Lamp 
Circuit overs /40 Volts. 


110 ta 125 Volt D.C. Control Bus. 


Three -Wire Control Lamp Cutout Contacts, Separate 
lighting Circuit. 


Fic. 1 


° 110 to 125 Volt D.C. Control Bus. 











Resistor for'Contro! 
Circuit over 140 Volts 


Three-Wire Control,0.C.Lamp circuit with 
Lamp Cutout Contacts 


Fic. 3 
DC.Control Bus. 











Resistors for 
ontrol Circuit 


Two-Wire Control with Two-lamp Controller. 


Fic. 5 


Carbon Circuit-Breakers 


From Contact- 
Closing helay 
when used. 


Resistor for Control 
Circuit over 125 Volts. 


From Contact: 
Closing Relay 
when used. 


Resistor for Control 
Circuit over 125 Volts 


From Contac 
S Closing Relay 
when used. 


Resistor for Control 
Circuit over 125 Volts. 
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connected too closely to apparatus or bus-bars 
capable of delivering larger amounts of power than 
specified in the Code. The relatively small wires 
ordinarily used to connect these lower-capacity 
circuit-breakers with sources of power should be 
such as to introduce sufficient resistance to limit the 
current that can be drawn through the breaker 
under short-circuit conditions to the amount speci- 
fied in the Code. 


A.C Bus for Lighting. 









from Contact 
Closing Relay 


Resistor for lamp whenused. 


Circuit over /40 


M0 to 125 Volt 0.0. Control Bus. 


Three-Wire Control, Control Relay Separate 
Lighting Circuit. 


Fie. 2 


M0 to 125 Volt D.C. Control Bus. 
aa 



















Resistor for Control 
Circuit over /40 Volts 





Three Wire Control, DC Lamp Circuit Control Relay. 


Fic. 4 
D.C.Contro! Bus. 





from Contact 
Closing Relay 
when used. 








Close . IH Control Reloy. 


5 =— 77) ; 
Two-Wire Control, Two-Lamp Controller with 
Control Relay 


Fic. 6 
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APPLICATION OF CARBON CIRCUIT-BREAKERS—Continued 


From Contact 
Closing Relay 
when used. 


White lamp indicates, & belfrings 
when breaker is tripped by 
action of automatic relay. 














Breaker 


four-Wire Control —Three -lamp & Bell Alarm Controller. 
FIGs 47, 


From Contact From Contact 
ee Relay 0 Relay 






i Line or Control Switeh. or Control Switch. Line Line 
| Shunt Transtormer 

P| Trip ay when used. 

i Cutout _ ue 

Contacts openwhen| |- Resistance 
Breaker is open. 
eR Lood Low-Voltage sion Low-Voltage sa Load Load 
He or Control Bus. or Control Bus. 


7 Connections tor Connections for Shunt Connections for Under- Connections for Connections for Hand- ° 


Ungerload Trip Trip Coil to Shunt Trip voltage Trip Coil used Self-resetting resetting Undervoltage 
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CARBON CIRCUIT-BREAKERS, GENERAL 
Types CD, CC and CA 


What to Look For in any Carbon 
Circuit-Breaker 


While the various uses to which carbon circuit- 
breakers are subjected may require different features 
in details, certain common points are demanded by 
modern practice for every breaker. In selecting a 
breaker it is important, therefore, that the following 
points be given consideration: 

Space Required—The modern tendency is to econ- 
omize in space wherever possible. So much appa- 
ratus must be installed in so little space that it is 
often necessary to choose the smaller of two similar 
pieces of apparatus. A circuit-breaker that gives 
the required performance, and at the same time is 
small, often means considerable saving in space. 

Good Contact—It is essential that there be good 
contact between the current-carrying parts of a 
breaker in order to obtain the maximum current rat- 
ing. Poor contact produces local heating. 

Efficiency—A millivolt drop as low as possible is 
desirable in a circuit-breaker. This is best obtained 
by having perfect contacts and current-carrying parts 
of ample size. 

Carrying Capacity—The carrying capacity of a 
breaker depends on the contact and conductivity los- 
ses, the degree of ventilation, and the allowable tem- 
peraturerise. The last point is of special significance. 
In comparing the capacities of different breakers, 
the allowable temperature rise must be taken into 
account in order to provide the same basis of rating 
for each breaker; otherwise the ratings will not afford 
a true comparison of capacities. 

Easy Closing—In order that a circuit-breaker give 
the best service it must be easy closing. 

Positive Holding—To obtain good service on the 
system, the breaker must be ‘‘positive holding”, that 
is, when it is closed, it must stay closed until tripped 
by one of its tripping devices. Vibration or stray 
fields should not open it. 

Positive and Quick Release—When a breaker 
opens, whether tripped by the operator, by overload, 
or by any other means, it is absolutely essential that 
its release be positive and quick so that it breaks the 
circuit instantly. It should never open sluggishly. 

Self-Cleaning Contacts—Dust and other foreign 
particles are liable to lodge on the contacts of carbon 
circuit-breakers. Repeated opening of the breakers 
under load will burn the contacts slightly, making 
them rough. In order that the dust may be cleaned 
off and that the slightly rough surface may be kept 
smooth, a breaker should have a self-cleaning action, 
that is, its contacts should be so arranged that there 
is a slight wiping action between them when they are 
opened and closed. 

) Easy Adjustment—A circuit-breaker should be 
easily adjusted, but when set, its adjustment should 
be permanent until changed by the operator. 


Reliability—A circuit-breaker must be reliable. It 
should have positive operation under all conditions. 
Better have none on the line at all than have one 
that cannot be depended upon. 

Simplicity—Intricate mechanism in a circuit- 
breaker means endless trouble. Simplicity should 
be looked for in every part. 

Facility for Repairs—Accidents that cannot be 
foreseen are always liable to happen, and repairs 
must be sometimes made to the best breaker. A 
circuit-breaker should be so designed as to facilitate 
repairing, and thus cause the least possible delay in 
putting it back in service. 

Caution—It should be noted, however, that no 
carbon circuit-breakers are suitable for operation in 
cement or flour mills, plaster or furniture factories, 
or any similar industry where acid fumes or excessive 
dust and dirt are present. For operation in such 
locations, the installation of oil-circuit breakers is 
strongly recommended. 

Where carbon circuit-breakers are installed in 
places subject to an accumulation of dust and dirt, 
special care should be taken to keep the contacts 
clean and bright. Circuit-breakers that in the course 
of operation are rarely opened, should be regularly 
opened and cleaned by the attendant to insure good 
contact. In these applications, circuit-breakers 
should be applied on the 20-degree temperature 
rise basis. 

National Board of Fire Underwriters’ Approval— 
All Westinghouse carbon circuit-breakers meet re- 
quirements of National Board of Fire Underwriters. 


Distinctive Features 

Among the distinctive features of the Westing- 
house types CD, CC and CA carbon circuit-breakers 
are: exceptional ruggedness and neatness of appear- 
ance; simplicity of construction, operation, and in- 
stallation; few parts, all easily accessible, and those 
parts likely to require replacement, easily renewable; 
great compactness, thus saving in space; long rigid 
carbon arms, giving long break of arcing members; 
current-carrying parts of ample size that no portion 
of breaker will exceed guaranteed temperature rise; 
main moving contacts are laminated copper brushes, 
self-wiping or self-cleaning; auxiliary contacts in 
addition to main contacts; self-aligning self-cleaning 
carbon contacts; contact pressure adjustable; low 
resistance from main contacts to carbon-arcing con- 
tacts; small millivolt contact drop; very simple 
toggle mechanism; all breakers trip easily, quickly 
and positively; auxiliary tripping and signalling at- 
tachments are easily applied. 


Construction 


In Westinghouse types CD, CC and CA carbon 
circuit-breakers special attention has been given the 
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CARBON CIRCUIT-BREAKERS, GENERAL—Continued 


problem of keeping the size of breakers down to a 
minimum for the required performance. The con- 
struction is such that the best possible ventilation is 
secured, the object being to obtain the maximum 
radiating surface on all current-carrying parts, and 
thus insure a breaker of the highest current-carrying 
capacity for its size. 

Operating Mechanism—On the mechanically oper- 
ated breakers, the closing mechanism consists of the 
operating handle and the toggle mechanism connect- 
ing the handle lever and the main contact arm. On 
the electrically operated breakers, the closing is ef- 
fected by means of a direct-current solenoid mounted 
below the main mechanism. The solenoid plunger 
is connected to the closing mechanism in such a way 
that when current flows through the solenoid and 
the plunger is drawn down, the main contacts are 
closed. 

The contacts of these breakers are held closed 
automatically by a trigger, or latch. The various 
trip mechanisms are constructed to disengage this 
latch and permit the breakers to open. 


Main Contacts—All current-carrying contacts are 
made of copper. The movable element is a lami- 
nated brush composed of several strips of copper 
and makes an end-on, or butt, contact with the fixed 
element; this gives a relatively large wiping, or self- 
cleaning contact when the breaker is closed and in- 
sures uniform pressure over the entire contact sur- 
face. A high contact pressure is obtained because 
of the form of mechanism between the handle and 
contacts. This pressure reduces the heating of the 
contacts to a minimum and enables a low contact- 
resistance. A means is provided for adjusting this 
contact pressure and for equalizing the pressure on 
both ends of the moving element. For additional 
information on the main contacts see description of 
the various types of breakers on the following pages. 


The main contact block or fixed element, and the 
terminal studs are of two forms: the round threaded 
form and the slotted-bar or laminated form for . 
laminated connections. In the smaller capacities 
below 2500 amperes direct-current, they. are made 
up of drawn round or rectangular copper bar stock, 
electrobrazed to form the terminal stud and contact 
blocks. In the larger capacities, higher than 2000 
amperes direct-current,they are ‘‘ pressure moulded’’ 
of extremely high-conductivity copper. 


‘ The slotted-bar studs are arranged with horizontal 
laminations in the top stud and vertical laminations 
in the bottom stud. Vertical laminations in the 
top stud or horizontal laminations in the bottom 
stud can be furnished (special) on order. 


Auxiliary Contacts—For description of the auxili- 
ary contacts see description of the various types of 
breakers on the following pages: 


Except as hereinafter noted the finish of the West- 
inghouse types CD, CC, and CA carbon circuit- 
breakers conform to that of Westinghouse switch- 
board standards. The exposed’ copper current- 


carrying parts are polished and all other parts are 
black marine. 

Multipole Breakers—Westinghouse types CD, 
CC and CA carbon c'rcuit-breakers are listed with 
one, two, three, or four poles. Each multipole 
breaker is provided with a ‘‘common trip"’, that is, 
an overload on any one pole trips all the poles. 

Field-Discharge Breaker—A combined shunt- 
trip and field-discharge contact is usually supplied 
with the two-pole form of breaker for use in con- 
nection with exciter generators or as main field 
switches to large alternating-current generators. 
In this service the breaker is usually made non- 
automatic as the excitation should only be inter- 
rupted at the will of the operator. Reverse-current 
trip is sometimes applied to this field-discharge 
form of breaker, when it is used as the exciter- 
generator main switch or breaker. 

Barriers—Multipole breakers for voltages over 
300 volts and for all voltages over 125 where the 
poles are placed closer together than standard 
spacing, must be supplied with barriers between 
poles in order to prevent arcing over. Barriers are 
not included with some of the standard breakers 
but must be ordered separately (see tables of ‘Ac- 
cessories for Carbon Circuit-Breakers’’). 


Operation Characteristics 

Temperature—Refer to data in pages on “‘ Appli- 
cation of Carbon Circuit-Breakers’’. 

Dielectric Test—All Westinghouse carbon circuit- 
breakers are subjected to a die‘ectric test for one 
minute between current-carrying parts and ground, 
and between terminals, of at least twice their 
rated voltage plus 1000 volts. 

Interrupting Capacity—Refer to data in pages on 
“Application of Carbon Circuit-Breakers”’. 


Methods of Operation 


Under average conditions, for simple plants hav- 
ing not over 10,000 ampere 750-volt units, carbon 
circuit-breakers can be mounted directly on the 
switch-board panel. Where the requirements ex- 
ceed these remote-controlled breakers mounted 
apart from the panel and electrically controlléd 
from the panel by an auxiliary circuit become ad-’ 
visable. For 1500-volt service in capacities up to 
2500 ampere the single-pole manually operated’ 
remote-control breakers are recommended. “Elec- 
trically operated remote-controlled breakers are also 
listed for lower capacities for applications where for 
other reasonsit is preferred not to mount the breaker 
directly on the panel. 

Manual Operation—Manual closing by a handle 
connected directly to the breaker is the ordinary 
method of closing carbon circuit-breakers. Pulling 
down on the handle closes the breaker. 

Electric Operation—In the field of power-operated 
circuit-breakers the Westinghouse Electric & Manu- 
facturing Company has long adopted as standard the 
direct-current electrical-solenoid magnet method of 
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closing. This is now used almost universally to the 
exclusion of various other methods, such as motor, 
hydraulic and pneumatic closing. 


Westinghouse electrically operated carbon circuit- 
breakers are closed by means of a simple cylindrical 
magnet mounted below the breaker mechanism. The 
solenoid is equipped with a dash-pot device that 
takes care of the shock at the end of the closing oper- 
ation, and yet permits the breaker to close quickly. 
When the closing switch is thrown, current flows 
through the solenoid and the plunger is drawn down. 
This closes the contacts, which are held closed auto- 
matically by a latch. The solenoid plunger rises 
when the closing circuit is opened, so that it will not 
retard the opening of the breaker when tripped. The 
breaker is opened by the automatic overload trip 
or by the shunt-trip attachment mounted at 
the side of the breaker mechanism. The breakers 
can be tripped manually by pushing up on the 
operating handle or back on the insulated-trip 
handle near the bottom of the breaker. 


Standard closing coils are wound for direct cur- 
rent. Direct-current mechanisms, besides being 
simpler in construction, more reliable in operation, 
and more easily kept in repair, are much more eco- 
nomical of space and power than alternating-current 
mechanisms. Alternating-current shunts and cur- 
rent-transformer-trip coils are available on special 
order. 


The closing and tripping mechanisms are operated 
by a control switch with or without a control relay 
(see pages on various types of breakers) in the oper- 
ating circuit, and usually with signal lamps, all of 
which are described and listed on pages on “Circuit- 
Breaker Accessories” in the catalogue on ‘‘Oil-Break 
Switching Equipment’. The electric operating 
mechanism has a small double-throw switch to oper- 
ate the signal lamps and to open the shunt-trip coil 
circuit when the circuit-breaker has opened. See 
Fig. 12 in pages on ‘Application of Carbon Circuit- 
Breakers’’ for diagrams. 


Acceleration—On account of the reaction of the 
laminated moving contact members, no separate 
means of accelerating the breaker to its open position 
are necessary. The laminated members, which act 
as powerful springs, the toggle-lever springs, the 
secondary contact springs, and the carbon-arm 
springs, all serve to accelerate the opening of the 
breaker. 


Methods of Mounting 


In general, carbon circuit-breakers are listed for 
either panel or separate mounting. For separate 
mounting they are furnished mounted on a slate 
base with black marine finish. When furnished for 
panel mounting they are shipped mounted on a 
wooden template for remounting on switchboard 
panels 2 inches thick. 


Methods of Tripping 


Non-Automatic breakers are simply switches cap- 
able of opening overloads, but opened and closed 
only at the desire of the operator. They can be 
made automatic through relays operating on a 
shunt-trip coil. 

Plain-Automatic Overload Trip—All standard 
overload-trip carbon circuit-breakers are plain-auto- 
matic, that is, when closed with an overload on the 
line, they will remain closed as long as the closing 
handle is held down or the closing coil is energized, 
but will not remain closed when the handle is re- 
leased or the closing circuit is opened. Multipole 
manually operated breakers of the “double-arm- 
trip-free type’’ can be supplied (see ‘* Accessories’’). 

Series Trip—All standard overload-trip carbon 
breakers are arranged for direct-acting (series) trip- 
ping without relays. 

Transformer Trip—In some cases breakers used 
on alternating-current circuits can be supplied on 
special order for transformer tripping. Breakers 
used on alternating-current circuits and equipped 
with shunt-trip coils can be made transformer-trip 
through relays acting on the shunt-trip coils. For 
information write to the nearest District Office. 

Calibration—The standard range of calibration 
for automatic-overload trip is from 80 to 160 per 
cent of the 30 degree rise ampere rating. Breakers 
can readily be set to trip at any point within their 
range. Calibration higher than standard can be 
furnished on special order. 


° Accessories 
Attachments for effecting automatic operation of 
Westinghouse carbon circuit-breakers are described 
and listed in this catalogue. Additional auxiliaries 
for electrically operated circuit-breakers, such as 
control switches, indicating lamps, etc., are listed in 


‘ the section on‘‘ Westinghouse Oil Circuit-Breakers.” 


For relays see section on ‘Westinghouse Instru- 
ments and Relays.’’ Attachments are mounted on 
and calibrated with the circuit-breakers at the 
Works. They are not sold separately exeept where 
the purchaser assumes the responsibility of correct 
application and installation in the field. 
Attachments Applied—Any single auxiliary-trip 
attachment is arranged to trip all poles of a multi- 
pole carbun circuit-breaker, and therefore one at- 
tachment can be used for all poles. If, proper space 


between poles (or pole centers) is allowed, one. 


attachment per pole can be used, if desired. 

For information as to whether the tripping attach- 
ments described on the following pages can be ap- 
plied to a particular type of breaker, see pages of 
description on that type. 

_Shunt-Trip Attachment—The shunt-trip attach- 
ment enables the breaker to be tripped electrically 
from some distant point. A direct-current shunt- 
trip mechanism is included as standard with each 
electrically operated breaker and can be supplied as 
an accessory on almost all manually operated break- 
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ers. If the circuit-breaker is not arranged to cut out 
the shunt-trip circuit (see description on the various 
types of breakers), signal contacts described below 
should be provided to do this when the circuit- 
breaker trips, as the tripping coils are designed for 
intermittent service only. These standard shunt- 
trip coils are made for 125-volt direct-current circuits 
and will trip the circuit-breaker within a range of 
from 55 per cent to 115 per cent of the normal volt- 
age. Coils to operate on other direct-current volt- 
ages or on alternating-current can be supplied on 
special order. 

Non-automatic breakers can be made automatic 
through relays operating on the shunt-trip coil. 

The automatic, undervoltage-trip attachment de- 
scribed below, when supplied with a suitable re- 
sistor, can be used as a shunt-trip mechanism by 
momentarily short-circuiting the coil. 

Inverse-Time-Limit Attachment — All inverse- 
time-limit dash pot with an adjustable time feature 
can be used with some of the breakers herein listed. 
This attachment will cause the breaker to trip almost 
instantly on heavy overload and much more slowly 
on light overloads, giving the circuit on-light over- 
load the chance to clear the trouble before the 
breaker trips. For information whether an inverse- 
time-limit attacliment can be applied to any partic- 
ular breaker see description of that breaker or refer 
to the nearest District Office. 

Automatic Undervoltage-Trip Attachment—The 
undervoltage-trip attachment is used to trip the 
breaker when the line voltage fails or falls approxi- 
mately 50 per cent or more under the rated normal 
voltage. Itisof particular advantage in automatic- 
ally disconnecting a motor from the circuit at the 
time of temporary interruption of the supply circuit, 
for should the motor come to rest and still be con- 
nected to the line it would be subjected to full volt- 
age upon the power being restored. The automatic 
undervoltage-trip attachments listed for Westing- 
house carbon circuit-breakers are reset by hand or 
automatically on the opening of the breakers 
according to description in tables listing them. 

Only one undervoltage attachment is necessary 
with multipole breakers. No additional protection 
is afforded by the use of a coil across each phase of a 
two-phase or three-phase circuit for the reason that 
the motors, when the voltage of one phase fails, will 
run single-phase and feed back into the idle phase, 
thus preventing the undervoltage device from act- 
ing; but the resulting overload on the working phase, 
due to the entire load being on that phase, will trip 
a properly set breaker. 

The undervoltage-trip attachment, ff supplied 
with suitable resistor, can be used also as a shunt- 
trip attachment by momentarily short-circuiting 
the coil. 

Automatic Reverse-Current Trip Attachment— 
This attachment is particularly applicable to storage 
battery charging, or the operation of direct-current 
generators or synchronous converters in parallel, its 








function being to disconnect the generator from the 
bus whenever the current reverses due to any cause, 
as for example, rise in battery voltage, drop in gener- 
ator voltage, or stopping of the prime mover. It is 
not affected by an overload in the normal direction, 
and can be applied to non-automatic breakers where 
the reverse-current protection only is desired. The 
automatic reverse-current trip attachment auto- 
matically resets itself after'the tripping operation 
and is prompt and reliable in its action. Two wind- 
ings are provided, one shunt and the other series, the 
former having a shunt cutout which automatically 
opens the circuit when the breaker trips. If desired 
the tripping current may be obtained from a circuit 
other than that in which the circuit-breaker is 
connected. 

The tripping range can be easily adjusted by 
means of the calibrating screw. If the shunt coil is 
supplied with normal voltage, the attachment can 
be set to trip the breaker at any current value from 
5 per cent of normal rating in the reverse direction 
to 25 per cent of normal rating in the negative, or 
reverse direction. The amperes required to trip the 
breaker will be only slightly affected by small 
changes in voltage. 

A series resistance is required in the shunt-coil 
circuit for the higher voltages. 

The magnets of the attachment for types CD and 
CA circuit-breakers are so arranged that with cur- 
rent flowing in the normal direction, they tend to 
hold the plunger down, but when the current in the 
series coil reverses, they tend to lift the plunger and 
trip the breaker. For small reversals of current, the 
impulse tending to start the plunger upward is pro- 
portional to the product of the volts on the shunt 
coil and the amperes on the series coil. 

Automatic Overvoltage-Trip Attachment—The 
automatic overvoltage-trip attachment is used prin- 
cipally in connection with storage battery charging, 
where it is desired to cut off the current supply when 
the battery becomes fully charged. It may, however, 
be used in any alternating-current or direct-current 
circuit which it is desired to open automatically in 
case of either moderate or abnormal rise in voltage. 

On alternating-current circuits and direct-current 
circuits below 130 volts the coil is connected directly 
across the circuits, but in direct-current circuits over 
130 volts, a series resistance is used. The tripping 
circuit may be entirely distinct from the breaker 
circuit. : 

The tripping range is exceedingly wide, the maxi- 
mum point being 100 per cent greater than the mini- 
mum voltage calibration. No permanent magnets 
are used in the construction of this attachment. It 
trips the breaker directly and consequently requires 
no shunt-trip auxiliary attachment. 

Automatic Underload-Trip Attachment — The 
automatic underload-trip attachment is principally 
used on storage battery-charging circuits. When 
the charging current decreases to a certain prede- 
termined value, the breaker is tripped; the circuit is 
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thus opened and the chance of current flowing back 
from the battery to the generator and causing 
trouble is thus avoided. For this application the 
attachment is generally set to trip at 10 per cent of 
normal load; but the standard attachments can be 
set to trip at any point from 10 to 25 per cent. 

The automatic underload-trip attachments listed 
are reset by hand or automatically by the opening of 
the breaker, according to description in tables listing 
them. ; . 

Signal Contacts—For use as shunt-trip cut-outs 
and in operating signal lamps, a single-pole double- 
throw plunger switch that automatically closes one 
signal circuit when the breaker is closed and another 
when it is open is listed. This attachment is fastened 
to the panel and is operated by an insulated rod 
actuated from the moving main-contact brush of the 
breaker. It has a switching capacity carrying from 
10 amperes at 125 volts to 1 ampere at 750 volts. 


Bell-Alarm Contacts—For this service any small 
double-throw single-pole switch can be used in con- 
junction with the signal switch above referred to, for 
indicating by lamps, bells, or other signal, the opera- 
tion of the breaker. The signal contact switch is 
connected as a single-pole, double-throw switch; and, 
in conjunction with the single-pole, double-throw 
bell-alarm cut-out switch, makes the necessary con- 
nections to ring a bell or operate a signal when the 
breaker is in the position opposite that desired by 
the operator. 

Relays—Where a more reliable time-limit is re- 
quired for selective operation of circuit-breakers 
than can be provided by the type of dashpot de- 
scribed above, protective relays should be used in 
connection with the circuit-breaker shunt-trip coils. 
For a description of the selective protection possible 
with relays and for relay connection diagrams, 
see section on “Westinghouse Instruments and 
Relays.” The use of relays in connection with 
an auxiliary source of direct-current power for trip- 
ping obviates the use of overload coils and time- 
‘limit feature on the circuit-breaker. 


Control Relays for use in the closing-coil circuit 
of electrically-operated single-pole and multipole 
breakers are listed in the section of this catalogue 
on ‘Switchboard Accessories.”’ These control relays 





are not required exceptas noted on pages on the 
various types of breakers. 

Double-Arm Attachment—The double-arm at- 
tachment eliminates the necessity for switches in 
series with a two-pole single-handle breaker in 
low-capacity and low-voltage service and at +he 
same time affords automatic protection to the cir- 
cuit throughout the closing period. With this 
arrangement, each pole of the breaker is closed 
independently and in succession, so that the pole 
first closed is left free to open while the second or 
final pole is being thrown in. The breaker being 
closed, an overload in either positive or negative 
line, or both, will trip both poles simultaneously. 

This double-arm common-trip attachment is used 
with two identical staridard single-pole circuit- 
breakers either front or rear-connected, each with 
standard single-pole independent closing handle. It 
can easily be added to breaker already mounted, 
provided the center to center distance between poles 
is as given in the table, in which case no modification 
of the breaker is required to install the attachment. 

Where the double-arm feature is desired for two 
phase four-wire service, we recommend the closing 
of one leg of each phase with one two-pole single- 
handle breaker and completing the circuit by closing 
the remaining two-pole single-handle breaker, using 
the ‘‘double-arm’’ common trip feature to connect 
the poles of the four-pole structure. 

Trip-Free-on-Overload Attachment—The trip- 
free-on-overload attachment (also known as ‘*full- 
automatic-overload trip’) on a breaker makes it 
impossible to hold the breaker in a closed position 
while a continued overload condition or short-circuit 
exists on the line. 

This feature can be supplied on special order on 
electrically operated or manually operated remote- 
controlled breakers. 

Full-automatic on ‘‘trip-free’’ operation particu- 
larly on direct-hand-controlled carbon breakers is 
not recommended for high-capacity circuits or for 
service of over 250 volts, D.C., or 440 volts, A.C. 
Carbon breakers should not be closed on a circuit 
under heavy load. Another switch should be used 
to close the circuit, especially on an overload; 
otherwise damage to the secondary and carbon con- 
tacts, or injury to the operator, may result. 
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INSTRUCTIONS FOR ORDERING 
CARBON CIRCUIT-BREAKERS 


Style number and list price include the breaker 
complete ready for installation, but without attach- 
ments, control switches, signal lamps, or relays. 


Rear-connected round-stud breakers are furnished 
with clamp and contact nuts equivalent to the 
breaker rating. 


A cable terminal (or terminals) is furnished for 
rear-connected, round-stud breakers on one stud 
of all poles of types F, CD, CC and CA breakers of 
800-ampere capacity and below. Cable terminals 
for one stud of all poles of 1000 and 1200-ampere 
capacity type CA breakers will be supplied without 
extra charge, if specified as a separate item on the 
breaker order. 


Where cable terminals other than those specified 
above are required, they should be ordered as a 
separate item. (Nuts and terminals are listed in 
the section of this catalogue on ‘Switchboard 
Accessories’’). 


The panel-mounting breakers are furnished 
mounted on a wood template, unless otherwise 
specified in the description on individual types of 
breakers. 


The separate mounting breakers are furnished 
mounted on a black marine slate base unless other- 
wise specified in the description on individual types 
of breakers. It is recommended that multipole elec- 
trically operated breakers be ordered on their final 
mounting bases. 


Special circuit-breakers, or those not fully covered 
by style number, should be ordered (or quotation re- 
quested thereon) by referring to the style number of 
nearest standard breaker and stating: ‘‘Same as 


Westinghouse Carbon Circuit Breakers 
are not an experiment — their dependa- 
bility has been proved by years of service 


Style Number.......... exceptiiriviws ” (giving, 
as on all orders): 

Type. 

Amperes. 

Volts. 

Direct-current or alternating-current. 

Cycles. 


Poles (if multipole, closing handles or magnets 
desired). 


Studs (round or laminated, and if laminated 
position of lamination). 


Method of trip (automatic, non-automatic or 
with attachments, giving all characteristics). 


Method of operation (manually operated direct- 
control; manually operated remote-control; elec- 
trically-operated, with range of voltage; 125 volts 
direct-current is standard). 


Mounting (panel or separate—if separate, 
characteristics of base as to thickness, etc.). 

Accessories (as designated, with full character- 
istics). 

Terminals (when ordered’ give size and number 
of cables per stud). 

Maximum temperature in degrees of surrounding 
air, and, in addition, where breakers are to be 
duplicates of breakers previously furnished, give 
order number or style numbers. 


Attachments that are to be assembled with the 


breaker should be specified as part of the circuit- 
breaker item and fully described therein. 


Control accessories not assembled as part of the 
breaker should be specified as separate items. 
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Section 1-C—Part II 


TYPE CD CARBON CIRCUIT-BREAKERS 





Fic. 1—SINGLE-POLE REAR-CONNECTED 
BREAKER WITH OVERLOAD TRIPPING 
Co1t—50 AMPERES, 600 VOLTS 


Type CD carbon circuit-breakers are supplied for 
separate or panel mounting. They may be used for 
motor-starting, control of industrial circuits and as 
feeder circuit-breakers in moderate size. 

Capacity—These breakers are supplied for vol- 
tages up to 750 and for capacities up to 300 amperes. 

Calibration—Unless otherwise specified on order, 
the single-pole and double-pole breakers are cali- 
brated on direct current, and three-pole and four- 
pole breakers on 60-cycle alternating current. Any 
other calibration can be obtained if so ordered. 

Material—Punchings of wrought material are 
used, throughout, thus giving a breaker that is small 
for its capacity while at the same time excep- 
tionally strong and durable. 

Main Contacts—The main or brush contact is 
made of laminated copper having high-pressure con- 





Fic. 3—Two-PoLE FRoNT-CONNECTED BREAKER 
WitH SEPARATE CLOSING HANDLES AND COMMON 
Trip, ONE UNDERVOLTAGE, AND Two OVER- 
LOAD TRIPPING Co1Lts—100 AMPERES, 

600 VoLTs 





Fic. 2—Two-PoL_e REAR-CONNECTED BREAKER 
With ONE OVERLOAD TRIPPING COoIL— 
100 AmpERES, 300 VOLTS 


tact with an excellent wiping or self-cleaning action. 
When the breaker is opened, the main contact is 
opened first and the current is shunted upward 
through auxiliary contacts where the circuit is 
broken. 

Auxiliary Contacts—The secondary contacts are 
of flat Phosphor Bronze. The arcing contacts are of 
carbon and have a wiping action, making them self- 
aligning and self-cleaning. 

Multipole Breakers—Multipole type CD breakers 
are regularly supplied with a single closing handle 
but can be furnished with separate handles when so 
ordered. 

Barriers between poles of multipole breakers are 
supplied where the ‘voltage exceeds 300. The 





Fic. 4—THREE-PoLE REAR-CONNECTED BREAKER 
Witu INVERSE-TIME-LIMIT AND UNDERVOLTAGE 
RELEASE—150 AMPERES, 300 VOLTS 


238—1A 
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: 
: TYPE CD CARBON CIRCUIT-BREAKERS—Continued 
Dh} 
of 
b voltage should therefore be specified in every order. 
BY Mounting—These circuit-breakers are mounted on 
at | Slate slabs for separate mounting. If desired for 
, mounting on panels thicker than the 1)4-inch 


Fi standard, the rear-connected breakers will be shipped 
i on wooden templates or scrap slabs of the thickness 

specified. Price will be the same as for standard 
\ mounting. 

Auxiliary Tripping Attachments—<Al] type CD 
breakers will be supplied with overload trip unless 
otherwise ordered. Reverse current, underload, 
overvoltage, and undervoltage and shunt-tripping 
attachments can be furnished with these breakers. 
For description of the attachments see data on 
Accessories under ‘Carbon Circuit-Breakers, Gen- 
eral.” For pri¢es see tables of ‘Accessories for 
Carbon Circuit-Breakers”’ following tables of 
standard circuit-breakers. The standard number of 





aes ’ 3 Fic. 5—SINGLE-PoLE REar-CONNECTED BREAKER 
overload and underload tripping coils of the various WiTH OVERLOAD AND REVERSE-CURRENT TRIP 
kinds required for multipole circuit-breakers is as ake C NEPRIOET AGE REE seR AMPERES, 
follows (however, one coil per pole can be supplied 
aaa for overload or underload tripping if specified): 
This base must be ordered by style number separ- 
—NvMBER oF SERIES Colts REQUIRED—— eae othe 
Single Twos mnrees Four ately when auxiliary tripping attachments are 
Kind of Trip _—Pole Pole Pole Pole added to breakers already in purchaser’s possession. 
Overload 1 1 2 2 
Underload 1 1 2 2 


Special size of base is required when auxiliary 
tripping attachments are added to overload breakers, 


ai as pls se 





Fic. 6—Four-Pote, FRONT-CONNECTED BREAKER WITH Two OVERLOAD, ONE UNDERLOAD, ONE 
UNDERVOLTAGE, AND ONE SHUNT TRIPPING CoIL—300 AMPERES, 600 VoLTs 


<u certains aa 


> oy = 


2388—2 
* 
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TYPE CD CARBON CIRCUIT-BREAKERS—Continued 
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Section 1-C—Part II 


MANUALLY OPERATED CARBON CIRCUIT-BREAKERS 
Separate Mounting—For A. C. and D. G. 


Front-connected—Round Studs—Automatic 


Max. AMPERES 


Number 30° 
Poles Rating 


1 5 


200 


300 


1 
1 
1 
1 
1 
1 
1 
1 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
3 
3 
3 
3 
3 
3 
3 
3 50 
3 - 
3 
3 
3 
3 
3 
3 
3 
3 
3 
+ 
4 
4 
ca 
4 
4 
oa 
4 
4 
~ 
4 
4 
4 
4 
4 
4 
4 300 


*The two-pole, three-pole, and four-pole type Cc 


20° 
Rating 


200 


240 
240 


Approx. 
Max. Type Shipping Wt., 
Volts Lb. 
600 CD 50 
600 CD 50 
600 CD 50 
600 CD 50 
600 CD 50 
600 CD 50 
600 CD 50 
600 CD 50 
600 CD 50 
300 CD 70 
600 CD 75 
300 CD 70 
600 CD aS 
300 CD 70 
600 CD 75 
300 CD 70 
600 CD 75 
300 CD 70 
600 CD 75 
300 CD 70 
600 CD 75 
300 CD 70 
600 CD 75 
300 CD 70 
600 Cp 75 
300 CD 70 
600 CD 75 
300 CD 95 
600 CD 105 
300 CD 95 
600 CD 105 
300 CD 95 
600 CD 105 
300 CD 95 
600 CD 105 
300 CD 95 
600 CD 105 
300 CD 95 
600 CD 105 
300 cD 95 
600 CD 105 
300 CD 95 
600 CD 105 
300 CD 95 
600 CD 105 
300 CD 140 
600 CD 155 
300 CD 140 
600 CD 155 
300 CD 140 
600 CD 155 
300 CD 140 
600 CD 155 
300 CD 140 
600 CD 155 
300 CD 140 
600 CD 155 
300 CD 143 
600 CD 158 
300 CD 140 
600 CD 158 
300 CD 140 
600 CD 158 


of barriers. For these barriers add to the list prices 


four-pole breakers. 


For information as to what material is furnished with these breakers, see 
ers’’ on a previous page. 


Order by Style Number 


Style 
No. 


168246 
168247 
168248 
168249 
168250 
168251 


168252 
168253 
168254 
168255 
168282 
168256 
168283 
168257 
168284 


168258 
168285 
168259 
168286 
168260 
168287 
168261 
168288 
168262 
168289 


168263 
168290 
168264 
168291 
168265 
168292 
168266 
168293 


168267 
168294 
168268 
168295 
168269 


168296 
168270 
168297 
168271 
168298 


168272 

168299 

168273 
178263 
168274 
178264 
168275 
178265 
168276 
178266 
168277 
178267 
168278 
178268 
168279 
178269 
168280 
178270 


168281 
178271 


C breakers listed above may be used on circuits up to 600 vo 
$7.00 for the two-pole breakers, $10.00 for the three-pole, 


HH eRe 
WH OOH hO 
oN obo 
oO 
o 


ob 
o 
°o 


Be RHEE PRE RH ee 
KIO TWO HOH WH WH 


CO FORO cnoNwoanN 
o 
Oo 


~] 


Its by the addition 
and $15.00 for the 


“Instructions for Ordering Carbon Circuit-Break- 
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Section 1-C 


Max. AMPERES Approx. 
Number 30° 20° Max. Shipping Wt. 
Poles Rating Rating Volts Type Lb. 
1 5 5 600 CD 50 
1 10 10 600 CD 50 
1 25 25 600 CD 50 
1 50 50 600 CD 50 
1 75 75 600 CD 50 
1 100 100 600 CD 50 
1 150 150 600 CD 50 
1 200 200 600 CD 50 
1 300 240 600 CD 50 
2 5 5 300 CD 70 
2 5 5 600 CD 75 
2 10 10 300 CD 70 
2 10 10 600 CD 75 
2 25 25 300 CD 70 
2 25 25 600 CD 75 
2 50 50 300 CD 70 
2 50 50 600 CD 75 
2 75 75 300 CD 70 
2 75 75 600 CD i> 
2 100 100 300 CD 70 
2 100 100 600 CD 75 
2 150 150 300 Cy 70 
iz 150 150 600 CD 75 
2 200 200 300 CD 70 
2 200 200 600 CD 75 
zB 300 240 300 CD 70 
2 300 240 600 CD 75 
3 5 5 300 CD 95 
3 5 5 600 CD 105 
3 10 10 300 CD 95 
3 10 10 600 CD 105 
3 25 25 300 CD 95 
3 oy 25 600 CD 105 
3 50 50 300 CD 95 
3 50 50 600 CD 105 
3 75 75 300 CD 95 
3 75 75 600 CD 105 
3 100 100 300 CD 95 
3 100 100 600 CD 105 
5 150 150 300 CD 95 
3 150 150 600 CD 105 
3 200 200 300 CD 95 
3 200 200 600 CD 105 
3 300 240 300 CD 95 
3 300 240 600 CD 105 


For information as to what maierial is furnished with these breakers 


On a previous page 


Westinghouse Power-Switching and Switchboard Devices 


TYPE CD CARBON CIRCUIT-BREAKERS—Continued 


MANUALLY OPERATED CARBON CIRCUIT-BREAKERS 


Separate Mounting—For A. C. and D. C. 


Rear-Connected—Round Studs—Automatic 


Order by Style Number 


Style 
No. 


168300 
168301 
168302 
168303 
168304 


168305 
168306 
168307 
168308 


168309 
168336 
168310 
168337 
168311 
168338 


168312 
168339 
168313 
168340 
168314 
168341 


168315 
168342 
168316 
168343 
168317 
168344 


168318 
168345 
168319 
168346 
168320 
168347 


168321 
168348 
168322 
168349 
168323 
168350 


168324 
168351 
168325 
168352 
168326 
168353 





January, 1920 


, see “‘Instructions for Ordering Carbon Circuit-Breakers,’’ 
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January, 1920 Carbon Circuit-Breakers Section 1-C—Part II 


TYPE CD CARBON CIRCUIT-BREAKERS—Continued 


Max. AMPERES Approx. 
Number 30° 20° Max. Type Shipping Wt., Style List 
Poles Rating Rating Volts Lb. No. Price 
4 iS 5 300 CD 140 168327 $170 00 
4 5 5 600 CD 155 178272 170 00 
+ 10 10 300 CD 140 168328 170 00 
4 10 10 600 CD 155 178273 170 00 
4 25 25 300 CD 140 168329 170 00 
4 25 25 600 cD 155 178274 170 00 
4 50 50 300 CD 140 168330 170 00 
4 50 50 600 CD 155 178275 170 00 
4 75 75 300 CD 140 168331 170 00 
4 ny 75 600 CD 155 178276 170 00 
4 100 100 300 CD 140 168332 170 00 
4 100 400 600 CD 155 178277 170 00 
4 150 150 300 - CD. 143 168333 205 00 
4 150 : 150 600 CD 158 178278 205 00 
4 200 200 300 CD 143 168334 205 00 
4 200 200 600 CD 158 178279 205 00 
4 300 240 300 CD 143 168335 240 00 
4 300 240 600 CD 158 178280 240 00 


MANUALLY OPERATED CARBON CIRCUIT-BREAKERS 


Separate Mounting—Direct Current 
Single-Pole 
Rear-connected, Round Studs—Automatic, With Reverse-Current Trip* 


Max. AMPERES Approx. 


30° 20° Max. Type Shipping Wt., Style List 
Rating Rating Volts Lb. No.t Price 

5 5 125 CD 85 963244 $200 00 

10 10 125 CD 85 263245 200 00 

25 25 125 CD 85 2.63246 205 00 

50 50 125 CD 85 263247 205 00 

75 75 125 CD 85 263248 205 00 

100 100 125 CD 85 263249 205 0O 

150 150 125 CD 85 263250 210 0O 

200 200 125 CD 8&5 263251 210 OO 

300 240 125 woucD 85 263252 210 0O 

5 5 250 CD 85 263253 200 0O 

10 10 250 CD 85 263254 200 OO 

25 25 250 CD 85 263614 205 00 

50 50 250 CD 85 263232 205 0O 

75 75 250 cD 85 263233 205 OO 

100 100 250 CD 85 263234 205 OO 

150 150 250 CD 85S 263235 210 OO 

200 200 250 CD 85 263236 210 OO 

300 240 250 CD 85 263237 210 OO 

5 5 ; 600 cD 85 263238 200 OO 

10 10 600 CD 85 263239 200 OO 

25 25 600 CD 85 263240 205 OO 

50 50 600 CD 85 263241 305 OO 

75 75 600 cD 85 263242 205 OO 

100 100 600 CD 85 263243 205 OO 

150 150 600 CD 85 263266 . 210 OO 

200 200 600 CD = 85 263267 210 OO 

/ 300 240 600 CD 85 263268 210 0O 


*When ordering, specify style number of auxiliary switch (see pages on ‘‘Carbon Circuit-Breaker Accessories”) desired for 
shunt coil circuit (one cutout switch required with each attachment). 
_ .Note—Two-pole breakers of capacities listed above, with reverse-current-trip attachments may be obtained by ordering two 
single-pole breakers of the required capacity, specifying single-pole breaker style numbers “except for two-pole”’. 
. +Bases are not included. Prices for special bases on request. We recommend that these breakers be ordered on their final 
ases. 
_, For information as to what material is furnished with these breakers, see ‘Instructions for Ordering Carbon Circuit-Break- 
ers’’ on a previous page. 


Order by Style Number 242-4 
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Section 1-C Westinghouse Power-Switching and Switchboard Devices 


‘ January, 1920 


TYPE CD CARBON CIRCUIT-BREAKERS—Continued 


MANUALLY OPERATED CARBON CIRCUIT-BREAKERS 


Separate Mounting—Direct Current 


Single-Pole 
Rear-Connected, Round Studs—Non-Automatic, With Reverse-Current Trip* 
Max. AMPERES Approx, ; 
30° 20° Max. Shipping Wt. Style List 
Rating Rating Volts Type Lbs. No. Price 
5 Sad 125 CD 80 263269 $195 0O 
10 10 125 CD 80 263270 195 00 
25 25 125 CD 80 263271 200 00 
50 50 125 CD 80 263272 200 00 
75 75 125 , CD 80 263273 200 00 
100 100 125 CD 80 263274 200 00 
150 150 125 CD 80 268275 i 205 00 
200 : 200 125 : CD 80 263276 205 00 
300 240 125 CD 80 263277 205 00 
5 5 250 CD 80 263255 195 00 
10 10 250 CD 80 263256 195 00 
25 25 250 CD 80 263257 200 00 
50 50 250 CD 80 263258 200 00 
75 75 250 CD 80 263259 200 00 
100 100 250 CD 80 263260 200 00 
150 150 250 CD 80 . 263261 205 OG 
200 200 250 CD 80 263262 205 00 
300 240 250 CD 80 263263 205 OO 
5 5 600 CD 80 263264 195 00 
10 10 600 CD 80 263265 195 0O 
25 25 600 CD 80 263278 200 00 
50 50 600 CD 80 263279 200 OO 
75 a 600 CD 80 263280 200 0O 
100 100 600 CD 80 263281 200 OO 
150 150 600 CD 80 263282 205 OO 
200 200 600 iG 80 263283 205 OO 
300 240 600 CD 80 263284 205 00 


*When ordering, specify style number of auxiliary switch (see pages on ‘‘Carbon Circuit-Breaker Accessories”) desired for 
shunt-coil circuit (one cutout switch required with each attachment). 
Note-—Two-pole breakers, of capacities listed above, with reverse-current-trip attachments may be obtained by ordering the 
single-pole style number of the required capacity, specifying single-pole breaker style numbers ‘‘except for two-pole.’”’ 
TBases are not included. Prices for special bases on request. We recommend that these breakers be ordered on their final bases. 
For information as to what material is furnished with these breakers, see ‘‘Instructions for Ordering Carbon Circuit-Breakers”’ 
on a previous page. 


Order by Style Number 


238-5A 
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TYPE CD_CARBON CIRCUIT-BREAKERS—Continued 


ACCESSORIES FOR TYPE CD CARBON CIRCUIT-BREAKERS 


Style number and list price include one complete tripping device mounted on circuit-breaker. For num- 


ber required for multipole breakers see pages of this catalogue on type CD breakers. 
below are required when these auxiliary tripping devices are adde 


Special bases listed 
d to overload breakers already mounted 


on standard bases, 114-inches thick. When ordering auxiliary tripping devices to be fitted to breakers al- 
ready installed, it will be necessary to state on the order the Style No. of the auxiliary trip mechanism and the 


Style No. of the breaker to be fitted; also give thickness of base if other than 114 inches. 
Shunt-Trip Attachments 


When ordering, give Style No. of cutout contact required. 
‘VOLTAGES Approx. WI.—LBs. —————STvLE No. 





| (2 > = Se 

DiC. 25 Cycles 60 Cycles Net Boxed Front Connection Rear Connection 
20to 35 55 to 100 110 to 200 6 7 270809 168995 
40to 90 110 to 220 220 to 550 5 7 270810 168996 

100 to 250 275 to 550 600 5 7 270811 168997 

260 to 600 600 - 5 7 270812 163998 


Undervoltage Release Attachment 


The following Style Nos. include magnet, coil and resistor. 








Voltages Approx.Wt1.—Lss. —_———— STYtE No. —~ 
A.C.or D.C. Net Boxed Front Connection Rear Connection 
110" 6 7 270822 270817 
geo} 6 7 270821 270816 
300 6 7 270820 270815 
eal 6 7 270819 270814 
600 6 7 270818 270813 
Overvoltage Trip 
Normal Approx. WT.—Lss. 
D.C. Voltaget Net Boxed Style No. 
Do 5 7 a 
110 6 9 * 
(Including resistor) above 110 i rf * 
*Order by description. é 
+Tripping range 80 to 160 per cent of normal voltage rating. 
Underload Trip Attachments 
STYLE NO. ——. 
AMPERES FRONT CONNECTION : REAR CONNECTION 
Rating of Trips Approx.Wt.—Lss. Right-Hand* Left-Hand i Right-Hand* Left-Hand 
Breaker at Net Boxed Mounting Mounting Mounting Mounting 
5 0.5 5 7 168354 255867 168363 255876 
10 1 5 7 168355 . 255868 168364 255877 
25 Tes 5 7 168356 255869 168365 255878 
50 5 5 7 168357 255870 168366 255879 
75 7.5 5 7 168358 255871 168367 2.55880 
100 10 5 7 168359 255872 168368 255881 
150 15 5 7 168360 255873 168369 2.55882 
200 20 5 al 168361 255874 168370 255883 
300 30 5 7 168362 255875 168371 255884 


*For right hand mounting a copper connection is provided for connecting overload and underload coil studs. 


Inverse-Time-Limit Attachments 


One inverse-time-limit attachment required for each overload trip mechanism. 


-——Approx. WT.—LBs.— 
Net Boxed Style No. 


4 : 5 240498 


NotEe—Specify on order one-third pint can of oil, P.S. 115233, is required for each attachment. 


Cutout Contacts 


Approx. Wr.—Lss. ————— STYLE No. ———————"—> 
Throw Net Boxed Front Connection Rear Connection 
Si 196019 196020 
ss i 3 196021 196022 


List Price 
$10 09 
10 00 


10 00 
10 00 


Tist Price 
$14 00 
16 00 
20 00 
20 00 
20 00 


List Price 
$17 00 
22 00 
22 00 


List 
Price 


$28 
28 
28 


00 
GO 
oO 
00 
00 
OO 


00 


List Price 
$16 00 


Liat Price 
$ 5 70 
10 00 


255 

































































Section 1-C 


RPPW WWW HNN NRE 





> PPO WWW NwRH Nee 


elma 


rm ee He ihe Www NNNYK 


Current 
Rating of 
Breakers 


150 to 300 
5 to 100 
150 .o 300 


5 to 100 
150 to 300 
5 to 100 


150 to 300 
5 to 100 
150 to 300 


5 to 100 
150 to 300 
5 to 100 


150 to 300 
5 to 100 
150 to 300 


5 to 100 
150 to 300 
5 to 100 


150 to 300 
5 to 100 
150 to 300 


5 to 100 
150 to 300 


5 to 100 
150 to 300 


5 to 100 
150 to 300 
5 to 100 
150 to 300 


5 to 100 
150 to 300 
5 to 100 


150 to 300 


5 to 100 
150 to 300 
5 to 100 
150 to 300 


Voltage 
Rating of 
Breakers 


600 
600 
300 


300 
600 
600 


300 
300 
600 


600 
300 
300 


For Use 


600 
600 
300 


300 
600 
600 


300 
300 
600 


600 
300 
300 


600 
600 


600 
600 


300 
300 
600 
600 


300 
300 
600 
600 


300 
300 
600 
600 


*When ordering bases for breaker with shunt tri 
and give style number of switch. 

For information as to what material is furnished with these breakers, see ‘‘ Instructions for Ordering Carbon Circuit-Breakers"’ 

on a previous page. 


Westinghouse Power-Switching and Switchboard Devices 


TYPE CD CARBON CIRCUIT-BREAKERS—Continued 


Special Bases for Type CD Breakers 


Approx. WT. Ls. = 
Net Boxed Front Connection 
Base Only 
For Use with Underload Trip 
25 30 168372 
25 30 168373 
25 30 168374 
25 30 168375 
30 35 168380 
30 35 168381 
35 45 168376 
35 45 168377 
45 55 168382 
45 55 168383 
45 55 168378 
45 55 168379 
with Undervoltage Trip 
25 30 168384 
25 30 168385 
25 30 168386 
25 30 168387 
30 35 168392 
30 35 168393 
35 45 168388 
35 45 168389 
45 55 168394 
45 55 168395 
45 55 168390 
45 55 ‘ 168391 
271456 
ES) ee 271457 
For Use With Shunt Trip* 
25 30 271486 
25 30 271487 
25 30 271488 
30 35 271489 
30 35 271490 
30 35 271491 
35 45 271492 
35 45 271493 
45 55 271494 
45 55 271495 
45 55 271496 
45 55 271497 
45 55 271498 
45 55 271499 


Order by Style Number 


STYLE No. oy 
Rear Connection 


271458 
271459 
271460 


271461 
271462 
271463 


271464 
271465 
271466 


271467 
271468 
271469 


271470 
271471 


271472 
271473 


271474 
271475 
271476 
271477 


271478 
271479 
271480 
271481 


271482 
271483 
271484 
271485 





January, 1920 


List 
Price 


@ 


10 
12 
14 
15 
15 
Li 
22 


12 
14 
15 
20 
21 
22 
22 
25 


25 
25 


29 


238-7A 


00 
80 
00 
oOo 
oo 
oo 
80 
50 


00 
00 
oo 
0O 
oo 
00 
oo 
00 


0O 
00 


50 


p only, specify whether single or double-throw auxiliary switch is tequired 
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January, 1920 Carbon Circuit-Breakers Section 1-C—Part II 


TYPE CD CARBON CIRCUIT-BREAKERS—Continued 


OUTLINE DIMENSIONS 


Front-Connected 


























APPROX. WEIGHT, POUNDS 


























B* Ht M | N§ ‘ 
Amperes| AJA!) | C|D)E| F| G |G! J | K | Lip. S| U | 0 to 300 Volts| 301 to 600 Volts 
1P. | 12; 1P, Le: [2P/3P-4P-[1P.2P.|3P. 4P. 
ct on 
4t0 100 |15/19|-8 | 4 /134| 3|134|1234|17] 6 [436] 13 a%| ve/230/11 36|594|734).. ./10)8 | 1 { 30) 50 6s 109 35) 55 75|110—Net 
150-200-|15 9 8 | 1(134| 3 |114/1224|17| 6 |348|+3 ze] ve]230|11 246|5946|724]... 10) 8 1 1 45| 70 95140) 50 | 75 |105|150—Gross 
300 bs shee) 


*For 2-pole breakers, dimension B is 11; for 3-pole, 17; for 4-pole, 23. 

+For 2-pole breakers, dimension H is 9; for 3-pole, 15; for 4-pole, 21. 

{For 2, 3, and 4-pole, 600-volt breakers, dimension K is 3}. 

+Por 2, 3, and 4-pole, 600-volt breakers, dimension K is 3 i. 

§For 2-pole breakers, dimension N is 1134; for 3-pole and 4-pole, 12%. 

The dimensions of breakers with special bases will be the same as for standard breakers with the exception of dimensions 
B and H which will be increased three inches. The distance from center of breaker jaw to center of trip will be three inches. 


These dimensions are for reference only. For official dimensions apply to the nearest district office. 


Rear-Connected 



















LAG? 
ee 








o 


DIMENSIONS IN INCHES 





APPROX. WEIGHT, POUNDS 


T 


| Dia. ey 
O | P| Q|R{S| UiStud| 9 to 300 Volts| 301 to 600 Volts 
1P. 1P. |2P.|3P./4P./1P. 2P./3P.| AB 





ay 10| 8} 1 a be 50} 65 \100| 35) 55 ra io titet 


1}114] 31114]1214|17| 6 [414/43 | x5] 224|11 25 /596/724 
| 45| 70| 95 |140| 50] 75 dosti ste Nee 


4to 100/15)19| 8 
17| 6 pit +3 v5 ie arate 574|1%4 


150-200-|15'19] 8 | 1/114] 3/14/12} 
300 | | iy, o 


*For 2-pole breakers, dimension B is 11; for 3-pole, 17; for 4-pole, 23. 


Por 2-pole breakers, dimension H is 9; for 3-pole, 15; for 4-pole, 21. 





4 eet aine 


For 2, 3, and 4-pole, 600-volt breakers, dimension K is 3 }§. 

For 2, 3, and 4-pole, 600-volt breakers, dimension K is 3 4%. 

For 2-pole breakers, dimension N is 1184; for 3-pole and 4-pole, 1244. 

he dimensions of breakers with special bases will be the same as for standard breakers with the exception of dimensions 


B and H which will be increased three inches. The distance from center of breaker jaw to center of trip will be three inches. 
These dimensions are for reference only. For official dimensions apply to the nearest district office. 
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TYPE CC CARBON CIRCUIT-BREAKERS- 


The type CC carbon circuit-breakers meet the 
demand for protection of alternating-current and 
direct-current circuits of moderate capacities, such 
as lighting circuits and so forth, the voltages of 
which do not exceed the rated voltage of the breakers. 

Capacity—These breakers are supplied for volt- 
ages of 750 or less and for capacities up to 800 am- 
peres. 


Calibration—Type CC circuit-breakers are cali- 
brated as follows: single and double-pole breakers 
on direct current; three-pole and four-pole breakers 
on 25-cycle alternating current. If other calibration 
is desired, it should be specified on the order. 

If immediate delivery is desired and a maximum 
error of 10 per cent in calibration is permissible, 
standard circuit-breakers should be ordered for use 
on either alternating current or direct-current cir- 
cuits, thus eliminating the necessity for special cali- 
bration and the consequent delay in shipment. 


Operating Mechanism—These breakers are man- 
ually operated and are closed by pulling down on 





Fic. 2—THREE-POLE, FRONT-CONNECTED 
BREAKER, WITH BARRIERS, 
CLOSED POSITION 


the operating handle, and may be tripped manually 
by pushing upwards on the handle or back on the 
calibrating thumb knob. In closing a breaker, the 
brush is forced against the contact plates by means 
of a toggle-joint lever. A small steel roller engages 
a locking catch, places the two releasing springs 
under tension, and holds the breaker in the closed 
position. 

Friction clips, which engage a projection.on the 
handle eliminate any destructive effects of jarring 
due to the opening of the breaker. 


Overload Adjustment is obtained by turning a 
thumb screw which moves a weight that acts against 
the magnetic pull on the armature. 

Main Contacts—See pages on “‘Carbon Circuit- 
Breakers, General’. 

Secondary Contacts—Attached to the upper end 
of each movable contact is a phosphor-bronze second- 
ary contact that bears on the main stationary con- 
tact when the breaker is closed, and opens after the 
main brush has entirely left the contact plate. By 
this means, the opening of the circuit is trans- 





Fic. 1—Two-Po.tr, REAR-CONNECTEP 
BREAKER, WITHOUT BARRIERS, 
OPEN POSITION 


ferred from the main contacts and, in case of any 
possible failure of the carbon arcing contacts, the 
main contacts are protected from the arc. 


Carbon Contacts—Each breaker is also provided 
with auxiliary carbon arcing contacts which finally 
interrupt the circuit, thereby preventing any burning 
of the main contacts when the breaker opens. The 
stationary carbon contact is securely fastened to the 
stud immediately above the upper stationary main 
contact. The movable carbon contact is mounted 
immediately above the movable main contact to 
which it is connected by a shunt composed of braided 
flexible copper. This contact is so mounted that 
the main and secondary contacts are open about one- 
quarter inch before the carbons separate, thus elimi- 
nating any possibility of the metallic contacts being 
blistered by the arc. The movable carbon contact is 
pivoted on the supporting frame in such a manner 
that it is in perfect alignment with the stationary 
contact whenever the breaker is closed. These car- 
bon contacts are inexpensive and readily renewable. 


Mounting—These breakers are furnished mounted 
on black Marine finished slate bases, which are in- 
cluded in the list prices and style numbers. - When 
desired for use on switchboards, 
circuit-breakers can be removed 
from the slate bases and mounted 
directly on the panels. If break- 
ers are desired without bases for 
switchboard work, they can be 
supplied mounted on wooden 
templates, without handles or 
terminals; when so desired, the 
order should read: ‘Furnish 
breaker similar to Style No. 
Lace ER ie » except to be 
mounted on a wood template, 
without handles or terminals, 
the handles and terminals to be 





furnished separately, for switch- Fic. 3—BREAKER 
oy WITH SHUNT TRIP 
board work. ATEMCEMENT 
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TYPE CC CARBON CIRCUIT-BREAKERS—Continued 


Multipole Circuit- 
Breakers—Separate 
closing handles for 
each pole with com- 
mon trip can be sup- 
plied at an increased 
price; prices on re- 
quest. (See ‘‘Double- 
Arm Attachment”’ in 
pages on Carbon Cir- 
cuit-breakers, Gen- 
eral.) 


Barriers—Barriers 
are included with the 
Fic. 4—BREAKER WITH UNDER- standard breakers 
VOLTAGE RELEASE ATTACHMENT where specified. If 
barriers are desired 
with breakers, not so equipped, they should be 
ordered separately from the pages listing carbon 
circuit-breaker accessories. 





Auxiliary Tripping Attachments 


The following auxiliary-tripping attachments can 
be supplied with type CC carbon circuit-breakers. 

Shunt Trip—A shunt trip cutout, consisting of 
a contact pin mounted on the panel under the circuit 
breaker brush in such a way that the tripping-coil 
circuit is opened when the breaker opens, is also 
furnished with the tripping device. The current 
required to operate this device is from .1 to .9 am- 
peres at the ratings given. 

The shunt trip is mounted on the left-hand side 
of the circuit-breaker frame. It is necessary to drill 
and tap two small holes in the frame for mounting 
screws. Two 35-inch holes must also be drilled in 
the circuit-breaker panel for the leads to the coil, 


and another hole for 
the shunt trip cutout. 
In adjusting this at- 
tachment, it is neces- 
sary to fit the trigger 
and lever to suit the 
dimensions of the cir- 
cuit-breaker to which 
it is applied. Draw- 
ings showing the meth- & 
od of adjustment and 
drilling plan will be 
furnished with the at- 
tachment. 

Automatic Undervoltage Trip—The undervoltage 
trip attachment is mounted on the panel beside the 
circuit-breaker and requires but a small amount of 
space. No modification of the circuit-breaker is 
necessary except the riveting of a pin to the trigger. 
Drilling plans for mounting this attachment will be 
furnished on request. 

Automatic Underload Trip—This attachment is 
for rear-connected breakers only. 

The underload-trip attachment is mounted on the 
right-hand side of the circuit-breaker frame, and it is 
necessary to drill and tap two holes in the frame for 
this purpose. The current coil is supported by its 
studs, for which two holes must be drilled in the 
panel. The coil is connected in series with the lower 
circuit-breaker stud by means ofa strap on the back 
of the panel. A small pin must also be riveted to the 
trigger of the circuit-breaker. Drilling plans and 
drawings showing the method of adjustment will be 
furnished with the attachment. 





Fic. 5—BREAKER WITH UNDER- 
LOAD ATTACHMENT 
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TYPE CC CARBON CIRCUIT-BREAKERS—Continued 


MANUALLY-OPERATED CARBON-CIRCUIT BREAKERS 
Separate Mounting—For A.C. and D.C. 


Rear Connected—Round Studs—Automatic 


Max AMPERES Approx. 

Number 30° 20° Max Shipping Wt. Style List 

Poles Rating Rating Volts Type Lbs. | No. Price 
1 400 400 600 Ce 80 65942 $102 OO 
i 600 600 600 Oe 85 65943 126 00 
1 800 800 600 CC 85 65944 138 50 
2 400 400 250 CC 125 65952 204 OO 
2 400 400 600 Co 140 155805 220 00 
2 600 600 250 CC 130 65953 252 00 
2 600 600 600 GC 140 101473 267 50 
2 800 800 250 ce 130 65954 277 50 
Z 800 800 600 CG 130 101474 292 50 
3 400 400 250* CG 235 65962 306 00 
3 600 600 250* Cc 250 65963 378 00 
3 800 800 250* CC 250 65964 415 00 
4 400 400 250* CC 285 /4598 408 00 
4 600 600 250* CC 300 74599 504 00 
4 800 800 250* cc 300 74600 555 0O 


*The three-pole and four-pole type CC breakers listed above may be used on circuits up to 600 volts by the addition of barriers. 
For these barriers add to the list prices, $10.00 for the three-pole breakers and $15.00 for the four-pole breakers. 


ACCESSORIES FOR TYPE CC CARBON CIRCUIT-BREAKERS 


Style number and list price include attachment complete. Where resistors are specified below, they are 
included in the list price but not in the style number, and must be called for separately in the order. 


Shunt-Trip Attachments 


——_— VoLts —___—- ——STYLE NUMBER———_ 
DiC. A.C. Approx. Net Shunt Series List 
25 Cycles 60 Cycles Wt., Pounds* Trip Resistor Price 
10- 70 90-250 180-500 2% 112535 None] $15 OO 
71-150 251=600 ii ee a dnl alotele 24% 112536 None 15 00 
151300) eeu ame ce taos | oy un UumaNnune craterere 4% 112536 186465 15 00 
S01 COO Te od OR eae 434 112536 186467 15 00 


*Weight includes resistance where required. 


Undervoltage Release Attachments 


Style number includes the mechanism complete without coils, which must be specified on order by style 
number from table below. List price includes mechanism with coil and with resistor when required. 
Capacity 


Amperes Kind of Wr., Pounps 

Dic Connection Current Net Boxed Style No. List Price 
300-400 Rear Direct 3 5 269652 $22 00 
300-400 Front Direct 3 5 269653 22 00 
300-400 Rear Alvernating 3 5 269654 22 00 
300-400 Front Alternating 3 5 269655 22 00 
600-800 Rear Direct ‘ 3 5 269656 22 00 
600-800 Front Direct 3 5 269657 22 00 
600-800 Rear Alternating 3 5 269658 22 00 
600-800 Front Alternating 3 5 269659 22 00 


Coils for Undervoltage Release Attachments 


The coils listed below are for use with the above undervoltage mechanisms and must be ordered 
separately. 


———_ VoL_ts—___,, External Resistor Wr., Pounps 
60 Cycles 25 Cycles DiC. Style No. Net Boxed ijStyle No 
110 ie: aoe lf 7, Bl) | MAMMEEMEre te ans 1 1% 141527 
220 110 sate 7245) 2 eeereiere 1 1% 141531 
440-600 220 SO) eo Le ois: 1 1 141529 
we 440 cae 2 ty aes ore 1 1% 141532 
550 110 |0F ©) Uy Sena. 1 1% 141530 
shee 250 186469 1 1% 141530 
600 186474 1 1% 141530 


For information as to what material is furnished with these breakers, see ‘‘ Instructions for Ordering Carbon Circuit-Breakers"’ 
On a previous page. 


Order by Style Number 
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TYPE CC CARBON CIRCUIT-BREAKERS—Continued 


Underload-Trip Attachments 


Style number and list price include the mechanism complete with coils. 


Capacity, Approx. Net 

Amperes Weight, Pounds Style No. List Price 
400 3% 115122 $31 00 
600 ao 115123 35 00 
800 5 116124 41 50 


Double-Arm Attachments and Three-Pole Common Trip 


Style number and list price include the device ccmplete with insulating cross bar and mounting 
screw sand all parts necessary to mount them, but does not include the circuit-breaker. 


Votts, A. C. or D.C. Spacing 3 
With Without Inches Approx. WT. —Lpss. 
Amperes Barriers Barriers Ctr. to Ctr. Net Boxed Style No, List Price 
Double-Pole Attachment* 

400 750 250 7 14% 3 133973 $16 50 
600-800 750 250 7 1% 3% 133974 16 50 
600-800 750 250 8 2 A 133975 16 50 

Three-Pole Common Trip 

400 750 250 7 2% 5 269650 $20 00 

600-800 750 250 7 Ss 6 269651 20 00 


*T wo single-pole breakers, if ordered mounted on one base complete with double-arm attachment will be supplied at the price 
of two separate single-pole breakers, 


Barriers with Brackets , 


Capacity 


Breaker -———Aprrox. Wt.—Lss.—_—> : } 
Amps. Net Boxed Style No. List Price 
400 | 14 2% 99829 $4 50 

600-800 13% 3% 9983 5 50 


OUTLINE DIMENSIONS 
250 Volts D.C. or 440 Volts A.C. (Without Barriers), or 750 Volts D.C. or A.C. (With Barriers) 










Capacity 
Amperes 








400 7 | 1444 | 2113 9 ts | we | ts | 
600 814 | 151% | 22% VY, 4 iw | vs | vs | 1 
15% 2 } 4 vs | vs | ve | ve 





| 
| *Approx. 
| Net Wt. 
Capacity Lah Ss T U V | Ie Per Pole 
Amperes iP. | 2P. | 3P. | 4P. Dia.|Th'd| Pounds 
400 53% | 61% | 714 | 734 | 41° | %} 6 4% | 3% | 16 | 1234 15 
600 614 | 73% | 834 | 836 | 45° | 1% | 644 | 5%] 1 14 | 1434 30 
800 6% | 73% | 844 | 834 | 45° | 16 | 614 | 514 | 114 | 14] 14% 30 





*Weights do not include bases. d red : ¢ 
c The above dimensions are for reference only. For official dimensions and drilling plans apply to nearest district office of this 
ompany. 


NN 
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TYPE CA CARBON CIRCUIT-BREAKERS 


Manually or Electrically Operated—for D.C. or A.C. Circuits 





¢1IG. 1—MANUALLY OPERATED DiIRECT-CONTROL SINGLE-POLE 
2000-AMPERE, OPEN AND CLOSED POSITIONS 


APPLICATION 


Type CA carbon circuit-breakers are designed 
particularly for the severe current-carrying and 
interrupting conditions found in operating low-volt- 
age direct and alternating-current systems. They 
are made in the following capacities, based on 30 
degrees Centigrade rise: 


MAXIMUM AMPERES—— 
Manually Manually 








FOR CIRCUIT—— Operated Operated 
Frequency Max. Direct- Remote- Electrically 
Current Cycles Volts Control Control Operated 
. aoe { 750 24,000 siatake 24,000 
Direct (1500 2300 8,000 
: 25 50 10,000 tee 10,000 
Alternating ) 69 750. tui7, 000; 4, eee 7,000 


When conditions make it desirable to operate car- 
bon circuit-breakers from a distance, the electrically 
operated form or the manually operated remote- 
control, within its limited application, is furnished. 





Fic. 2—ELECTRICALLY OPERATED SINGLE-POLE 
1000-AMPERE, CLOSED POSITION 


This makes it possible to install the circuit-breaker 
near the apparatus to be connected, like the equal- 
izer connection of a direct-current generator, and to 
retain the control at the switchboard. Another 
common application of the electrically operated form 
is for remote-control feeder tie-switches on distribut- 
ing systems. Such arrangements effect a saving in 
wiring, as a light control cable takes the place of the 
heavy power cable otherwise required. 


CONSTRUCTION 


Type CA circuit-breakers are more compact, ex- 
cept in the overall length, than any other type of 
carbon circuit-breaker on the market, of equal con- 
ducting and interrupting capacity. The added length 
is due wholly to the longer break distance and greater 
length of carbon arm, which experience in heavy 
railway service has shown to be desirable. 

The automatic-overload tripping attachment is 
contained in the circuit-breaker and forms an in- 
tegral part of it. 

The simple form of toggle mechanism used through- 
out is especially worthy of note. This toggle on all 


sizes, from 3,000 to 24,000 amperes, consists of but 
a single link member connecting the handle lever 
and main contact arm, but is so shaped and related 
to the lever members as to form an eccentric toggle 
of exceptional power. In the sizes below 3,000 am- 
peres the toggle is of the roller type, formed by 
means of a roller on the inner end of the handle lever 
acting directly on a plane surface on the brush-arm 
or main-contact lever. Both forms are best adapted 
to the particular sizes of breaker and form the 
simplest mechanism known to be used for the 


purpose. 
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TYPE CA CARBON CIRCUIT-BREAKERS—Continued 


‘ 


Main Contacts—In larger capacities, where the 
moving contact is subdivided in order to obtain a 
better average distribution of contact pressure, large 
ventilating spaces are allowed between the individual 
laminated main-contact members—an__ exclusive 
feature of the type CA carbon circuit-breakers. 
This reduces the temperature rise very materially 
under any given conditions of load and increases 
the capacity on alternating-current service by re- 
ducing the skin effect. When the breaker is tripped, 
the main contacts are opened first and the current 
is shunted upward through copper secondary and 
tertiary contacts to the carbon arcing contacts 
where the break takes place. (See Fig. 3). 


Secondary Contacts—Directly over the brush con- 
tacts the secondary contacts are located. The 
secondary stationary contact has a surface inclined 
to the vertical and practically parallel to the plane 
of support of the moving contact spring, thus pre- 


Carbon 
Contacts 


Tertiary 


Contacts 


Secondary 
Contacts 


Main 
Contacts 





+ Fre. 3 


his diagram shows the shape and relative position of each 
of the contacts in the three important stages of breaking the 
circuit as follows: 

1. Contacts outlined by dotted lines show main brush 
opened, secondary contact on point of opening, aand tertiary 
and carbon contacts not changed from closed position. 

2. Contacts shown by light shading show main and secon- 
dary contacts open, tertiary and carbon contacts still closed, 
but one set of contacts has slid down on the other set. 

3. Contacts shown by heavy shading show the tertiary con- 
tact open and carbon tips about to finally break the circuit. 


venting buckling of the spring in case the contact is 
roughened by repeated opening under short-circuit 
conditions. The moving contact spring is held 
under initial pressure until just before the contacts 





Fic. 4—SHOWING 4000-AMPERE MiLt-SLoTrep Stup, ROUND 
StuD, AND SIGNAL SWITCH oF TyPE CA CIRCUIT-BREAKER 


separate. The secondary contacts open next after 
the main or brush contacts open, protecting the lat- 
ter from arcing under severe short-circuit conditions. 

An adjusting screw on the moving contact allows 
an adjustment of the relation of the opening of the 
main and secondary contacts. 

Tertiary Contacts—The tertiary contacts are 
attached to the lower end of the carbon contacts of 
which they appear to bea part. They are made of 
copper and are connected to the main or brush con- 
tacts by heavy copper shunts. They open immedi- 
ately before the carbon contacts open and fully pro- 
tect the secondary contacts except under extreme 
conditions of repeated short circuit without proper 
maintenance. 

Carbon Contacts—The carbon or final contacts, 
except where exposed to the arc, are heavily copper 
coated or filled, thus insuring lowest-resistance con- 
tact with the tertiary-contact copper plates and the 
shunts to the main contacts. They are self-aligning 
and have a self-wiping action, thus making them 
self-cleaning. 

The carbon arms are of ample length and open far 
enough to insure breaking the heaviest arc incident 
to short-circuit, as in heavy railway service. 
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TYPE CA CARBON CIRCUIT-BREAKERS—Continued 


Connections—All standard type CA circuit- 
breakers are arranged for rear connection. The 
main contact blocks form part of the terminal studs. 
Front-connected type CA breakers up to 2000 am- 
peres, direct-current, can be supplied on special order. 


Handles—The manually operated direct-control 
type CA carbon circuit-breakers have an insulated 
spade-grip handle. 


Contactor-Type—A line of breakers known as the 
type CA “‘contactor-type”’ circuit-breaker (see Fig.5) 
is available in capacities from 1000 amperes to 8000 
amperes direct-current, inclusive, and in intermedi- 
ate capacities corresponding to the regular type CA 
single-pole line. The term “contactor-type”’ means 
a breaker that is electrically operated, but held in 
the closed position by the presence of a small amount 
of closing current on the operating magnet and not 
by a mechanical latch, as is usual with the standard 
manually or electrically operated type CA breakers. 
The breaker drops to the open position on the ab- 
sence of voltage in the control circuit. The con- 
tactor type of electrically operated breaker is much 
more simple than the standard electrically operated 
form, which has all of the parts of the regular manu- 
ally operated breaker and the electric operating 
mechanism in addition. However, they are made 
only in the single-pole non-automatic form, which 
accounts for part of the simplicity. 


The contactor breaker is made automatic by the 
addition of overload or reverse-power relays arranged 
to open the closing-coil circuit or to short-circuit the 
closing coil with resistance in series. The latter relay 
scheme permits the use of standard contact-closing 
relays. 


The contactor breaker is adapted for use as an 





Fic, 6—ELECTRICALLY-OPERATED, REMOTE CONTROL, SINGLE- 


PoLe, 20,000 AMPERE, WITH REVERSE-CURRENT-TRIP 
ATTACHMENT 





Fic. 5—CoNTACTOR-TYPE, ELECTRICALLY OPERATED 
SINGLE-PoLe, 3000-AMPERE 


automatic feeder tie-switch in conjunction with 
appropriate relays and connections. In this service 





Fic. 7—MANUALLY OPERATED DirecT-ConTROL Two-POoLe, 


600-AMPERE, WITH BARRIER, INVERSE-TIME-LIMIT 
AND COMMON TRIP 
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Section 1-C—Part II 


TYPE CA CARBON CIRCUIT-BREAKERS—Continued 


it is adjusted to open when the voltage drops below 
a certain predetermined limit, as would be caused by 
an excessive overload or short-circuit in the vicinity. 
The breaker will then remain open until some prede- 
termined voltage exists on both feeders that it is 
arranged to tie, and then automatically close. 


Multipole contactor breakers are made by using 
several single-pole units controlled by a single con- 
trol switch or relay, or both. 


Field Discharge Breakers—A combined shunt- 
trip and field-discharge contact is available on all 
capacities up to.2500 amperes direct-current for 
either manual or electrical operation. 


Manually Operated Remote-Control Breakers— 
For service up to. 1500 volts direct-current and 
capacities up to 2500 amperes, single-pole type CA 
manually operated breakers are supplied for mount- 
ing away from the switchboard panels, but operated 


from a handle mounted on the panel in the usual | 


location for the knife switch (see Fig. 10). 


Multipole Circuit-Breakers —Each multipole 
breaker is provided with a common trip; that is, an 
overload on any one pole trips all poles. The manu- 
ally operated breakers (two, three or four-pole), up 
to and including 2500 amperes capacity, can be pro- 
vided with a single closing-handle and cross-bar for 
closing all poles together (all poles tripped together). 
This form of handle is arranged, by springs, to re- 





Fic. 9—ELECTRICALLY OPERATED THREE-POLE 
12,000-AMPERE 








Fic. 8—ELECTRICALLY OPERATED THREE-POLE 3000-AMPERE, 
WITH EQUALIZER CONTACTS 


trieve independently of the breaker pole units so as 
not to retard the operation of the breaker on opening. 





Fic. 10—MANUALLY OPERATED REMOTE-CONTROL SINGLE- 
Poe 400-AMPERE 1500-VOLT, WITH BARRIER 
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TYPE CA CARBON CIRCUIT-BREAKERS—Continued 


The electrically operated multipole breakers are 
supplied in any standard number of poles and in 
any standard ampere capacity in which the type CA 
line is listed. They have a separate electro-magnet 
for closing each pole and a single shunt-trip magnet 
acting through a common trip mechanism for trip- 
ping‘all poles of the breaker together. 

'Single electro-magnets are supplied on special 
otder for closing all capacities of breakers up to 8000 
ainperes four poles, 14,000 amperes three poles, and 
20,000 amperes two poles. 


Type CA Multipole Circuit-Breaker Standard 
Mounting Centers (Distance Between 
Center Lines of Individual Poles) 


300 AND 750-VoOLT SERVICE 





i Standard Distance Minimum Dis- 
, Amperes With or Without tance With 
Direct-Current Barriers, Inches Barriers, Inches 
-150 to 2500 10 7 
3000 to 4000 13 10 
4 6000 16 13 
8000 18 15 
10000 20 17 
2 
eb = a0 Fic. 11—MANUALLY OPERATED DIRECT-CONTROL SINGLE-POLE 
14,000-AMPERE WITHOUT CONTACT ARMS 
ACCESSORIES 


Auxiliary Tripping Attachments 


Attachments Applied—Any single auxiliary trip 
attachment is arranged to trip all poles of a multipole 
type CA carbon circuit-breaker, and therefore one 
attachment can be used for all poles. If proper space 
between poles (or pole centers) is allowed, one attach- 
ment per pole can be used, if desired. The usual lo- 
cation for the shunt-trip is on the right side of the 
breaker when facing the front of the panel, the under- 
voltage trip on the left side, the inverse-time-limit 
below the breaker; the reverse-current-trip is also 
located below the breaker and below the time-limit 





Fré.42— MANUALLY OPERATED DtrECT-CONTROL SINGLE-POLE 


10,000-AMPERE, WITH SHUNT-TRIP ATTACHMENT 


attachment if used; the equalizer contacts on and 
behind, but insulated from and supported by the 
main contact brush or bridge; and the signal-con- 
tact attachment behind the panel, between the con- 
tact terminal studs of the breaker.. The electric 
operating solenoid magnet is mounted below the 
breaker proper at various distances as required by 
the presence or absence of any of the attachments 
that are mounted below the breaker. 

Shunt-Trip Attachment—Direct-current shunt- 
trip attachments arranged for mounting on the front 
of the panel are listed for all capacities of man- 
ually operated type CA breakers. 

Automatic Undervoltage-Trip Attachment—A 
direct-current automatic undervoltage-trip attach- 





Fic. 13—MANUALLY OPERATED D1RECT-CONTROL SPECIAL 
Four-PoLe EQUALIZER BREAKER WITH UNDERVOLTAGE 
ATTACHMENT AND COMMON TRIP 
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TYPE CA CARBON CIRCUIT-BREAKERS—Continued 


ment is listed for the several capacities of type CA 
breaker. This attachment is reset automatically 
by the opening of the circuit-breaker. 

An alternating-current undervoltage-trip attach- 
ment similar to the direct-current attachment can 
be supplied on special order. 

Inverse-Time-Limit Attachment—An inverse- 
time-limit dashpot with an adjustable time feature 
ss listed for all sizes of type CA breakers up to and 
including 2500 amperes direct-current and 1600 am- 
peres alternating-current, in any number of poles up 
to four poles, and for both manually or electrically 
operated breakers. A similar attachment for the 
larger capacity breakers can be supplied on special 
order. 

Reverse-Current-Trip Attachment—An attach- 
ment for tripping the type CA carbon circuit-breaker 
on reversal of current in direct-current service is 
listed to be applied to any regular type CA carbon 
circuit-breakers of capacities up to 20,000 amperes. 


Equalizer Contacts 


Equalizer contacts are listed and can be provided 
on type CA breakers in capacities up to 2500 direct- 
current, but are not provided with overload protec- 
tion in the equalizer circuit. Equalizer contacts are 
not usually supplied above 2500 amperes capacity, 
direct current. Either standard multipole breakers 


Se 


Ss 





Fic. 15—MANUALLY OPERATED Direct ControL Four-PoLe 
1000-AMPERE, WITH INVERSE-TIME-LIMIT AND AvuTo- 
MATIC-REVERSE-CURRENT-TRIP ATTACHMENTS 





Fro. 14—MANUALLY OPERATED Drrect-CoNTROL Two-POoLe 
2500-AMPERE WITH EQUALIZER CONTACTS, UNDER- 
VOLTAGE AND COMMON TRIPS 


or special multipole breakers having equalizer poles 
of lower capacity than the main poles can be used. 


Barriers 


Barriers are not included with the standard break- 
ers and where needed should be ordered separately 
from pages listing Accessories. 


Bases 


Bases are included with the standard separate 
mounting breakers as listed in the tables on follow- 
ing pages. 

‘The style number of the separate mounting round 
stud single-pole manually operated breakers include 
a black-marine slate base of the following sizes with 
39-inch mounting holes, 3 inches from top,2 1% inches 
from bottom and 13¢ inches from sides, with all 
front edges beveled 14-inch by 14-inch. 


Slate 

Breaker Capacity SIZE OF PANEL OR BASE, INCHES 

Amperes Width Length Thickness 
2500 and less 20 20 2 
3500 to 4000 20 25 2 
4500 to, 8000 24 25 24% 

Marble 

2500 and less 20 16 2 
3500 to 4000 20 25 2% 
4500 to 8000 24 25 2% 


For special bases see pages listing Type CA Accessories 


241-6A 
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——Max. AMPERES—~— 


30° 


Rating 


150 
200 
300 
400 
600 
800 
1200 


20° 
Rating 

150 
200 
300 
400 
600 
800 
1000 


Westinghouse Power-Switching and Switchboard Devices 


TYPE CA CARBON CIRCUIT-BREAKERS—Continued 


TABLE I 
MANUALLY OPERATED CARBON CIRCUIT-BREAKERS 


Separate Mounting—Direct-Current—Single-Pole 


Rear-Connected—Round Studs—Automatic 


Max. 
Volts 


750 
750 
750 
750 
750 
750 
750 


Shipping Wt. 
Lbs. 


Approx. 
Type 
CA 125 
CA 125 
CA 130 
CA 130 
CA 130 
CA 130 
CA 135 
TABLE II 


Style 
No. 


189038 
188530 
261070 
286961 
261071 
271966 
271968 


MANUALLY OPERATED CARBON CIRCUIT-BREAKERS 


Panel Mounting—For Direct Current 


Max. AMPERES 


30° 


Rating 


150 
200 
300 
400 
600 
800 
1200 
1600 
2000 
3000 
4000 
6000 
8000 
49000 
14000 


*Approximate shipping weights will be furnished on application. 


20° Max. 
Rating Volts 
150 750 
200 750 
300 750 
400 750 
600 750 
800 750 
1000 750 
1200 750 
1600 750 
2400 750 
3000 750 
5000 750 
6000 750 
9000 750 
12000 750 


Single-Pole 


Rear-Connected—Automatic . 


——-Stups t--—— 


Typé Top 
CA Round 
CA Round 


CA Round 
CA Round 
CA Round 
Round 
Round 
Hor. 
Hor. 
Hor. 
Hor. 
Hor. 
Hor. 
Hor. 
Hor. 


elelelelelelelelele) 
PPP PPP bP Pp 


Bottom 


Round 
Round 
Round 
Round 
Round 
Round 
Round 
Vert. 
Vert. 
Vert. 
Vert. 
Vert 
Vert. 
Vert. 
Vert. 


Approx 


125 
125 
130 
130 
135 
140 
150 
145 
150 
250 
325 
450 
* 
* 
* 


TVert. indicates studs vertically laminated; hor., horizontally laminated. 


}For list prices refer to pages on Type CA Carbon Circuit-Breaker Accessories. 


For information as to what material is furnished with these breakers, see ‘‘ Instructions for Ordering Carbon C:rcu.t-Breakers,”’ 


on a previous page. 


Shipping 
Wt. Lb. 


Order by Style Number 


Style 
No. 


189030 
169826 
261066 
262561 
261067 
271971 
271973 
261087 
233102 
229553 
233106 
198466 
198467 
198468 
198469 


oo 
1800 00 





January, 1920 


List 

Price 
$197 OO 
197 00 
200 00 
200 00 
210 00 
210 00 
240 00 


Black Marine 
Slate Base 
Style No.tf 


267821 
267824 
267826 
267828 
267830 
267832 
267834 


241-154 
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TYPE CA CARBON CIRCUIT-BREAKERS—Continued 


TABLE III 
MANUALLY OPERATED CARBON CIRCUIT-BREAKERS 


Panel Mounting—For Direct-Current 


Single-Pole 
Rear-Connected—Non-Automatic 
Max. Amperes Approx. Black Marine 
30° 20° Max. Type Studst Shipping Style List Slate Base 
Rating Rating Volts Top Bottom Wt.,Lb. No. Price Style No.} 
200 200 750 CA Round Round 125 225440 $172 00 267793 
300 300 750 CA Round Round 130 261068 175 0O 267794 
400 400 750 CA Round Round 130 28690 175 0O 267794 
600 600 750 CA Round Round 135 261069 186 00 267795 
800 800 750 CA Round Round 140 225448 186 00 267796 
1200 1000 750 CA Round Round 140 225452 217 50 267798 
1600 1200 750 CA Hor. Vert. 145 261107 255 0O 267817 
2000 1600 750 CA Hor. Vert. 150 233108 285 00 267821 
3000 2400 750 CA Hor. Vert. 250 233110 400 00 267825 
4000 3000 750 CA Hor. Vert. 325 233112 510 00 267827 
6000 5000 750 CA Hor. Vert. 400 198495 750 OO 267829 
8000 6000 750 CA Hor. Vert. 500 198496 980 00 267831 
10000 9000 750 CA Hor. Vert. * 198497 1210 00 267833 
14000 12000 750 CA Hor. Vert. * 198498 1800 00 267835 
TABLE IV 


MANUALLY OPERATED CARBON CIRCUIT-BREAKERS 
Panel Mountings—For 25-Cycle Alternating Current 


Single-Pole 
Rear-Connected—Automatic 

Max. Amperes Approx. Black Marine 
30° 20° Max. Type Studst Shipping Style List Slate Base 
Rating Rating Volts Top Bottom Wt.,Lb. No. Price Style No.t 
150 150 750 CA Round Round 125 249407 $172 00 267793 
200 200 750 CA Round Round 125 249408 172 00 267793 
300 300 . 750 CA Round Round 130 261074 175 0O 267794 
A400 400 .750 CA Round Round 130 286963 175 0O 267794 
600 she 750 CA Round Round 135 261075 186 00 - 267795 
800 800 750 CA Round Round 140 249412 186 00 287796 
1200 1000 750 CA Round Round 140 249414 217 50 267798 
1500 1200 750 CA Hor. Vert. 145 261183 255 00 267817 
1800 1400 750 CA Hor. Vert. 150 261184 285 00 267821 
2750 2400 750 CA Hor. Vert. 250 247618 400 00 267824 
3500 3000 - 750 CA Hor. Vert. 325 247619 510 00 267826 
4500 4000 750 CA Hor. Vert. 400 247620 750 0O 267828 
6000 5000 750 CA Hor. Vert. 500 247621 980 00 267830 
8000 6000 750 CA Hor. Vert. * 247622 1210 00 267832 
10000 8000 750 CA Hor. Vert. * 247623 1800 00 267834 


* Approximate shipping weights will be furnished on application.. 

+Vert. indicates studs vertically laminated; hor., horizontally laminated. 

tFor list prices refer to pages on Type CA Carbon Circuit-Breaker accessories. 4 , ‘ 

For information as to what material is furnished with these breakers, see ‘‘Instructions for Ordering Carbon Circuit-Break- 


ers’’ on a previous page. 
Order by Style Number 


itl 270 
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TYPE CA CARBON CIRCUIT-BREAKERS—Continued 


Ht | ’ TABLE V 
of Ae MANUALLY OPERATED CARBON CIRCUIT-BREAKERS 
H Panel Mounting—For 25-Cycle Alternating Current 


gna 


Single-Pole 


Rear-connected—Non-automatic 





Max. Amperes Approx. 
30° 20° Max. Type Studsf Shipping Style List 
Rating Rating Volts Top Bottom Wt.,Lb. No. Price 
200 200 750 CA Round Round 125 225440 $172 00 
300 300 750 CA Round Round 130 261068 175 0O 
400 400 750 CA Round Round 130 286960 175 00 
600 600 750 CA Round Round 135 261069 186 00 
800 800 750 CA Round Round 140 225448 186 00 
1200 1000 750 CA Round Round 140 225452 217 50 
1500 1200 750 CA Hor. Vert. 145 261107 255 0O 
1800 1400 ,, 750 CA Hor. Vert. 150 233108 285 00 
2750 2400 750 CA Hor. Vert. 250 233110 400 00 
4 3500 3000 750 CA Hor. Vert. 325 233112 510 OO 
} 4500 4000 750 CA Hor. Vert. 400 198495 750 00 
; 6000 5000 750 CA Hor. Vert. 500 198496 980 00 
8000 6000 750 CA Hor. Vert. * 198497 1210 00 
10000 8000 750 CA Hor. Vert. * 198498 1800 00 
i) TABLE VI 
| MANUALLY OPERATED CARBON CIRCUIT-BREAKERS 
Panel Mounting —For 60-Cycle Alternating Current 
: Single-Pole 
i 
{ Rear-connected—Automatic 
tiax. Amperes Approx. 
30° 20° Max. Type Studstf Shipping Style List 
aah Rating Rating Volts Top Bottom Wt.,Lb. No. Price 
70 
150 150 750 CA Round Round 125 249418 $172 00 
200 200 750 CA Round Round 125 249419 172 00 
300 300 750 CA Round Round 130 261076 175 OO 
400 400 750 CA Round Round 130 286964 175 00 
600 600 750 CA Round Round 135 261077 186 00 
800 800 750 CA Round Round 140 249423 186 00 
1000 900 750 CA Round Round 140 , 249424 217 50 
1200 1000 750 CA Hor. Vert. 145 261194 255 OO 
1600 1200 750 CA Hor. Vert. 150 261195 285 00 
2400 2000 750 CA Hor. : Vert. 150 247642 400 00 
1. 3000 2400 750 CA Hor. Vert. 325 247643 510 0O 
| | 4000 3000 750 CA Hor. Vert. 400 247644 750 00 
Poy i 5000 4000 750 CA Hor. Vert. 500 247645 980 00 
: 6000 5000 750 CA Hor. Vert. 650 247646 1210 00 
i 7000 6000 750 CA Hor. Vert. * 247647 1800 00 
i TABLE VII 


MANUALLY OPERATED CARBON CIRCUIT-BREAKERS 
Panel Mounting—For 60-Cycle Alternating Current 


iq Single-Pole 

ity 

iii] Rear-connected—Non-automatic 
) : Max. AMPERES Approx. 

‘9 30° 20° Max. Stupst Shipping Style List 
of Rating Rating Volts Type Top Bottom Wt., Lb. No. Price 
‘ 200 200 750 CA Round Round 125 225440 $ 172 00 

300 300 750 CA Round Round 130 261068 175 0O 
400 400 750 CA Round Round 130 286960 175 00 
pie 600 600 750 CA Round Round 135 261069 186 00 
800 800 750 CA Round Round 140 225448 186 00 
wp 1000 900 750 CA Round Round 150 222452 217 50 
Ay 1200 1000 750 CA Hor. Vert. 145 261107 | 255 OU 
1600 1200 750 CA Hor. Vert. 150 233108 285 00 
lh 4 2400 2000 750 CA Hor. Vert. 250 233110 | 400 00 
hy * 3000 2400 750 CA Hor. Vert. 325 233112 510 OO 
4000 3000 750 CA Hor. Vert. 400 198495 750 OO 
5000 4000 750 GA Hor. Vert. 500 198496 980 00 
6000 5000 750 CA Hor. Vert. *f 198497 1210 0O 
7000 6000 750 CA Hor. Vert. * 198498 1800 00 


*Approximate shipping weights will be furnished on application. 
TVert. indicates studs vertically laminated; hor., horizontally laminated. 


Black Marine 
Slate Base 
Style No.f 


267793 
267794 


267827 
267829 
267831 
267833 
267835 


Black Marine 
Slate Base 
Style No.t{ 


267793 


267832 
267834 


Black Marine 
Slate Base 
Style No.t 


For information as to what material is furnished with these breakers, see ‘‘ Instructions for Ordering’Carbon Circuit-Breakers”’ 


On a previous page. 


| tFor list prices refer to pages on Type CA Carbon Circuit-Breaker Accessories. x 
) Order by Style Number 


242-11 
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TYPE CA CARBON CIRCUIT-BREAKERS—Continued 


TABLE VIII 


ELECTRICALLY OPERATED TYPE CA CARBON CIRCUIT-BREAKERS 
Rear Connected—Single-Pole—750 Volts 


The single-pole, electrically operated, type CA ponding manually operated panel-mounting break- 
carbon circuit-brealers listed below will have a_ ers, plus the list price of the proper electric mechan- 
total list price equal to the list price of the corres- ism indicated below. 


ELECTRIC MECHANISM 


AMPERE CAPACITY OF BREAKERS* 
—_—_—§——- ALTERNATING CURRENT 








Direct CURRENT 
25-cycle 60-cycle List Price 
150 to 2000 150 to 2000 150 to 1600 $136 00 
3000 to 4000} 2750 to 3500 2400 to 3000 205 OO 
6000 to 8000 4500 to 6000 4000 to 5000 ’ 295 00 
10000 to 14000 8000 to 10000 6000 to 7000 880 00 


*30° basis of rating. 
+3500 and 4500-ampere breakers are not supplied electrically operated. 
tThe prices shown are not for the parts themselves but are additional prices « 


TABLE IX 


covering breaker and mechanism on the same order. 


CONTACTOR-TYPE ELECTRICALLY OPERATED CARBON 
CIRCUIT-BREAKERS 


Single-Pole—750 Volts 


-—AMPERE CAPACITY OF BREAKERS* 














DirECT CURRENT ALTERNATING CURRENT 
25-cycle 60-cycle Studs List Price 
1200 1200 1000 Round 
1600 1500 1200 Round 
2000 1800 1600 Round 
3000 2750 2400 Laminated 
4000 3500 3000 Laminated 
6000 4500 4000 Laminated 


*30° basis of rating. 
+The list price of the contactor-type circuit-breaker is the same as th 
vyreaker, These circuit-breakers are made only in the capacities given. 


at for the corresponding single-pole electrically operated 


TABLE X 


MANUALLY OPERATED REMOTE-CONTROL CARBON CIRCUIT-BREAKERS 


Single-Pole—1500 Volts—For Direct Current 
Automatic—Round-Stud 


Amperes List Price Amperes List Price 
Pp pe 
150 + 1600 t 
200 t 2000 T 
300 it 
400 T +The manually operated, remote-control, automatic single- 
600 { pole, round-stud breakers will have a total list price eaval to 
800 the list price of the corresponding manually operated panel- 
1200 t mounting breaker plus a list price of $90.00 
“Tnstructions for Ordering Carbon Cirexit-Break- 


For information as to what material is furnished with these breakers, see 


ers’’ on a previous page. 
Order by Style Number 





1 
4 
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TYPE CA C&RBON CIRCUIT-BREAKERS—Continued 
TABLE XI 
MULTIPOLE MANUALLY OPERATED CARBON CIRCUIT-BREAKERS 
750 Volts 


Multipole manually operated breakers with 
separate closing handles per pole and common trip, 
up to and including 8000 amperes* capacity direct- 
current, 6000 amperes* capacity 25-cycle alternat- 
ing-current, and 5000 amperes* capacity 60-cycle 
alternating-current, will have a total list price equal 
to the sum of the list prices of the corresponding 
single-pole. panel-mounting breakers. 


Multipole manually operated breakers with 
single closing handle, cross-bar, and common trip 
will be supplied on breakers up to and including 
2500 amperes* capacity direct-current, 2000amperes* 
capacity 25-cycle alternating-current, and 1600 
amperes* capacity 60-cycle alternating-current, at 
the same price as the sum of the list prices of the 
corresponding single-pole panel-mounting breakers, 
making up the multipole breaker, 


| TABLE XII 


MULTIPOLE ELECTRICALLY OPERATED CARBON CIRCUIT-BREAKERS 
750 Volts 


Multipole electrically operated circuit-breakers 
with separate electric mechanisms for each 
pole and with common trip will be supplied at 
a total list price equal to the sum of the list prices 
of the corresponding single-pole manually operated 
panel-mounting circuit-breakers plus the list price 


of the proper electric mechanism for capacities 
indicated in table XI. 


Multipole electrically operated circuit-breakers 
with single or common electric mechanisms for all 
poles will be supplied at a total list. price equal to 
the sum of the list prices of the corresponding 
single-pole manually operated panel-mounting cir- 
cuit-breakers, plus the list price of the proper electric 
mechanism for the capacities indicated below. 


ELECTRIC MECHANISM 





DiREcT CURRENT 
25-cycle 
150 to 2500 


3000 to 4000 
6000 to 14000 


150 to 2000 
2700 to 3500 
4500 to 10000 


AMPERE CAPACITY OF BREAKERS* 
———_——————ALTERNATING CURRENT 


Two-Pole Circuit-Breaker 





60-cycle List Price 


150 to 1600 


$230 00 
2400 to 3000 365 00 


4000 to 7000 . 670 00 

Three-Pole Circuit-Breaker 
150 to 2500 150 to 2000 150 to 1600 295 00 
3000 to 4000 2750 to 3500 2400 to 3000 350 0O 
6000 to 8000 4500 to 6000 4000 to 5000 670 0O 
10000 to 14000 8000'to 10000 6000 to 7000 835 00 


*30° basis of rating. 


tThe prices shown are not for the parts themselves but are additional prices covering breaker and mechanism on the same order. 


TABLE XIII 


TYPE CA FIELD DISCHARGE CIRCUIT-BREAKERS 
Manually and Electrically Operated 
250 Volts—Direct Current 
MANUALLY OPERATED BREAKERS 


SINGLE-POLE 


Two-PoLre 
CS een oe Soa Teel, tor caee Pyle aan ML ate ete oan 
Max. Without With Shunt Trip Without With Shunt Trip . . 
Amps. Shunt Trip and Auxiliary Switch Shunt Trip and Auxiliary Switch List Price 
800 268174 268179 268184 268189 * 
1200 ‘268175 268180 268185 268190 * 
1600 268176 268181 268186 269191 * 
2000 268177 268182 268187 268192 * 
ELECTRICALLY OPERATED: BREAKERS 
Electric Operating Mechanism for Voltages of 93 to 143 Volts 
Max. Amps. Single-Pole Two-Pole List Price 
800 268194 268199 * 
1200 268195 268200 * 
1600 268196 268201 * 
2000 268197 258202 * 


*Prices will be furnished on request. 
For information as to what m 


C aterial is furnished with these breakers, see ‘‘Instructions for Ordering Carbon Circuit-Break- 


ers’’ on a previous page. 


Order by Stvle Number 


242-13 
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ACCESSORIES FOR TYPE CA CARBON CIRCUIT-BREAKERS SAN a 


The list prices given for the following accessories cover assembly with the breaker at the Works and are 
additional to the list price of the breaker. i 


Shunt-Trip Attachments Hil 
Style number does not include coil or cutout, which must be specified on order by style number from 
table below. List price includes mechanism with coil but without cutout which is priced below. 






















BREAKERS———————_—___ 
Capacity Wt., Pounds 
Amperes D.C. Poles Overload Net Boxed Style No. List Price 
150 to 2000 Single-pole * 6 8 235877 $15 00 
150 to 2000 Multipole * 6 8 235878 15 00 
3000 Single-pole and Multipole * 8 12 _ 235881 15 00 
4000 Single-pole and Multipole * 8 12 235881 15 00 
6000 Single-pole and Multipole Auto. 8 12 235882 15 00 
6000 Single-pole and Multipole Non-auto. 8 12 235883 15 00 
8000 Single-pole and Multipole Auto. 8 12 235884 15 00 
8000 Single-pole and Multipole Non-auto. 8 12 235885 15 00 
10000 . Single-pole and Multipole Auto. 11 17 240488 15 00 
10000 Single-pole and Multipole Non-auto. 11 17 240489 + 15 00 
14000 Single-pole and Multipole Auto. 11 17 240490 15 00 
14000 Single-pole and Multipole Non-auto. 11 17 240491 15 00 


*For either automatic or non-automatic breakers. 


Coils for Shunt-Trip Attachments 
The coils listed below are for use with the above shunt-trip attachments and must be ordered separately. 


#reaker Capacity Volts WEIGHT, PouNDs 
Amperes, D. C. D.C. Net Boxed Style No. 
150 to 2000 110 1% 2% 272861 
150 to 2000 125 1% 2% 235879 
150 to 2000 220 1% 2% 272862 
150 to 2000 250 1% 2% 235887 
150 to 2000 500 and 600 1% 2% 220619 
3000 to 8000 ; 110 and 125 2% 4 272931 
3000 to 8000 220 and 250 2% 4 272932 
3000 to 8000 440 and 500 2% 4 272933 
3000 to 8000 600 2% 4 272934 
3000 to 8000 750 2% 4 201397 
10000 to 14000 110 and 125 3% 5 240485 
10000 to 14000 220 and 250 3% 5 240486 
10000 to 14000 440, 500 and 600 3% 5 240487 





Type CA FieLp-DIscHARGE CrrcuIT-BREAKER, ELECTRICALLY-OPERATED 
RemotTE-ConTROL, Two-PoLz, with EQuaLizER CoNnTACT ON Lest-HANpD PoLE 
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b | ; TYPE CA CARBON CIRCUIT-BREAKERS—Continued 
! 
{ 


RY ACCESSORIES FOR TYPE CA BREAKERS—Continued 
> Undervoltage Release Attachments 


Style number includes mechanism complete without coil. List price includes mechanism complete with 
coil which must be specified from table below. 


f 
b 
t 





—_— BREAK ERD 
5 Capacity WEIGHT., PouNDS 
if) Amperes, D. C: Poles Overload Net Boxed Style No. List Price 
150 to 2000 Single * 9 11 240492 $22 O00 
150 to 2000 Multiple - 9 11 240493 22 00 
3000 and 4000 * Single * 12 16 241168 22 00 
3000 and 4000 Multiple * 12 16 241173 22 00 
6000 Single Auto 12 16 241169 22 00 
6000 Single Non-auto 12 16 241170 22 00 
6000 Multiple Auto 12 16 241174 22 00 
6000 Multiple Non-auto 2 16 241175 22 00 
8000 Single Auto 12 16 241171 22 00 
8000 Single Non-auto 12 16 241172 22 00 
8000 Multiple Auto 12 16 241176 22 00 
8000 / Multiple Non-auto 12 16 241177 22 00 
10000 Single Auto 20 26) 272863 22 00 
19000 Single Non-auto 20 26 272864 22 00 
} 10000 Multiple Auto 20 26 272867 22 00 
; 10000 Multiple Non-auto 20 26 272868 22 00 
14000 Single Auto 20 26 272865 22 00 
14000° Single Non-auto 20 26 272866 * 22 00 
14000 Multiple Auto 20 26 272869 22 00 
14000 Multiple Non-auto 20 26 272870 22 00 
: 
oii For Breakers with Equalizer Contacts 
Single * 12 17 272880 $22 OO 
Multiple * 12 17 272881 22 0c 
*For either automatic or non-automatic breakers. 
Coils for Undervoltage Release Attachments 
} The coils listed below are for use with the above undervoltage mechanisms and must be ordered 
; separately. 
' ———_——————- BREAK ER-————__--————_ 
hel Capacity Volts WEIGHT, Pounps 
thi Amperes D. C. DG Net Boxed Style No. 
Bi 150 to 2000 125 1% 2% 240494 
3000 to 8000 125 2% 4 272860 
10000 to 14000 125 3% 5 241190 
For Breaker with Equalizer Contacts 
150 to 4500 125 1% 244 201480 
Inverse-Time-Limit Attachments 
i One inverse-time-limit attachment required for each overload trip mechanism. 
; ——  —_——_— _ BREAKER 
4 Capacity With Reverse WEIGHT, PouNDsS 
Amperes, D. C. Current Trip Poles Net Boxed Style No. List Price 
vars 150 to 2000 No Multiple 4 6 233066 $54 50 
Wa a4 150 to 2000 Yes Multiple 4 6 233067 54 50 
150 to 2000 No Single 4 6 272884 54 50 
150 to 2000 Yes Single 4 6 272885 54 50 
3000 and 4000 No Single or Multiple 8 12 272886 61 00 
6000 No Single or Multiple 15 22 272887 61 00 
8000 No Single or Multiple 15 22 272888 61 00 
10000 No Single or Multiple 15 22 2724889 61 00 
14000 No Single or Multiple 15 22 272890 61 00 
j . 
‘ iH Reverse-Current-Trip Attachments 
) 1 Style number and list price include mechanism complete without shunt coils. List price includes 
f mechanism complete with coils which must be specified on order from table below. 
Breaker Capacity WEIGHT, PoUNDS 
Amperes D. C. Net Boxed Style No. List Price 
Hi} For Breaker without Inverse-Time-Limit 
i 150 and 200 15 20 241430 $150 00 
ig 300 and 400 15 20 241431 1 150 OO 
; 600 and 800 15 20 241432 150 00 
Bh 1000 to 2000 15 20 241433 182 00 
rey 3000 and 4000 (auto) 15 20 241436 ‘ 230 00 
3000 and 4000 (non-auto) 15 20 241435 _ 230 00 


For Breaker with Inverse-Time-Limit 


150 and 200 15 20 241437 152 00 
300 and 400 15 20 241438 152 00 
600 and 800 15 20 241439 152 00 
; 1000 to 2000 15 20 270452 z 184 00 
3000 and 4000 15 20 270466 242 50 
7 


: i 243-4 
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TYPE CA CARBON CIRCUIT-BREAKERS—Continued 


ACCESSORIES FOR TYPE CA BREAKERS—Continuea 


Coils for Reverse-Current-Trip Attachments 


The coils listed below are for use with the Reverse-Current Trip Attachments listed on the preceding 
page and must be ordered separately. Four coils are required with each trip mechanism. 


WEIGHT, POUNDS 


Volts Net Boxed Style No. 
125 1% 24 241442 
250 1% 2% 241443 
600 1% 244 241445 


Equalizer Contacts 


eaker Capacity WEIGHT, POUNDS 
mperes D.C. Net Boxed Style No. List Price 
150 to 400 5 8 272891 $81 OO 
600 and 800 8 12 272892 _81 00 
1000 to 2000 11 16 272893 95 00 


Barriers with Brackets 
Style number and list price include barrier complete with brackets for mounting on panel. 


Description Style No. List Price 
Acie Marinestinished SlAtG, cs. ssn ee as gh eirc wie Slats Cotta Giga tere eine ais vse a 249529 $48 OO 
REGRETS IA LCI OT Eh, TRI 2 INC TS SERINE PPE ANTON... ore Rigbss Craise t- * 50 0O 
RUE NerIT ONDA ALD IG ae sea op cet ase ica a cetrie oie) ny Soke ts Os be Mia bevmaatte OL chek deiieh jets chek + 512 * 56 50 

* 52 50 


Pinel Marine-finisheds WMarDle cs ect Merete srs sists s pcre cise Myoue eles aye lalete: greets tlle te, ore 
*#Order by description. 







Z. Drill and Csk. tor 
372"-16 Flat Head 


H6$| Screw in Panel. 


For 2" Panel, Az!'s’. B= 
For 24 Panel, Az/''; B=!" 
For 3° Panel, A=!%’; bls 


DIMENSIONS OF BARRIER STYLE No, 249529 
With BRACKETS 


A 
a 


RR i RE EET EOS ETE 





it 
| 
; 
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.TYPE CA CARBON CIRCUIT-BREAKERS—Continued 


ACCESSORIES FOR TYPE CA BREAKERS—Continued 


Signal and Auxiliary-Circuit Switches 


Two forms of signal and auxiliary circuit switches 
are listed. The only practical difference in the 
switches is in the method of mounting and construc- 
tion. Both forms of switches are made from a 
bakelite compound, but Style No. 261058 is of 
heavier construction than the others. 


In both forms, one set of contacts is normally 
closed while the other set is normally open; pushing 
the button opens the first set of contacts and then 
closes the second set. The contacts are of the sliding 
type, which insures good electrical connection re- 
gardless of side thrust in the operation of the 
plunger. The first form of switch is single-pole, 
double-throw, and the second form double-pole, 
double-throw. 


Both forms of switches are adapted for use in 
auxiliary circuits for such purposes as ringing alarm 
bells, operating shunt trip or no-voltage release for 
electrically-operated circuit-breakers, interlocking 
circuits, etc. Style No. 261058 is frequently used in 








8 Fer 23 Panel 
3 for 2°Panel 








4g fox if Panel 
42 for | Panel ——— 


STYLE No. 101941 


Used with 
Capacity of Capacity Maximum 
Breakers Amperes Volts 
Up to 2500 amperes......... { oe o aay y 600 * 
3000 amperes and higher..... 5 at 600 V. 600 
3000 amperes and higher..... 5 at 600 V. 600 
3000 amperes and higher..... 5 at 600 V. 600 


ANY Capacity «.sicatjcateiieces oe 15 250 


Spacer for use with style Nos. 
101941 and 248981 for each 
one-quarter inch panel chat is 
thinner than 214 inches. 





Styvte No. 261058 


connection with knife switches, in which case it is 
mounted in such a position that closing the knife 
switch pushes in the button and opening the knife 
switch releases the button. 





oy 
StyLe No. 261058 
Amperes Panel: List 
Interrupt’g Number Thickness Style Price 
Capacity Contacts Inches No. Each 
10 at 250 V. 
Sat600V.  <rrres 24% 101941 $10 00 
SateoOOy Vi A>. ee Late 24% 248981 15 75 
Bat OOO UV. (8 8 eens iS 248982 15 75 
2 at oD af beets 3% 248983 15 75 
at 250 V. 
10 at 125 V. Double 2 261058 15 75 


2770305 15 


Control Switches and Control Relays 


For the prices, weights and dimensions of control switches (drum control switches) and control 
relays, refer to Section 2-B on Switchboard Accessories. 
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Style 
No. 


267793 


267798 
267799 


267804 
267806 


267813 


267814 
267815 
267816 
267817 
267818 
267819 


267820 


267825 


267826 
267827 
267828 
267829 
267830 
267831 


267832 


*267894 


*267895 
*267896 


*267900 
*267901 


*267917 
67918 


TYPE CA CARBON CIRCUIT-BREAKERS—Continued 


ACCESSORIES FOR 


Carbon Circuit-Breakers 







Section 1-C—Part II 


TYPE CA REAR-CONNECTED CARBON CIRCUIT-BREAKERS 


Black Marine-Finished Slate Bases 


(Refer to Price Table for Application of Bases) 


$1zE IN INCHES 


Height 


Width 


Thick- 


ness 


2 


AX 


RRA 


NNNNHH NHHHMHKH KHHHHNNH HNN NHHMNH HNHNHKHHNH HHH HWW NMAOWB&S NNNNHHKH HNNHNNH HL 


Approx. WT., 


Net 


145 





*For application of these bases apply to nearest district office. 


SIZE IN INCHES 


LBs. List Style 
Boxed Price No. Height Width 
179 $16 50 *267919 20 36 
179 16 75 *267920 20 36 
179 17 0O *267921 20 36 
179 17 00 *267922 20 36 
179 18 25 *267923 20 36 
179 19 25 *267924 20 36 
179 19 25 *267925 20 36 
179 20 00 *267926 20 36 
179 22 00 *267927 20 36 
179 22 00 *267928 32 16 
130 26 00 *267929 32 16 
130 26 OO #267930 32 16 
130 26 00 *267931 32 16 
190 31 25 *267932 32 16 
190 36 50 *267933 32 16 
89 20 75 *267934 32 16 
89 20 75 *267935 32 16 
89 20 75 *267936 32 16 
89 20 75 *267937 32 16 
89 22 00 *267938 20 45 
89 22 75 *267939 20 45 
89 22 75 *267940 20 45 
89 23 75 *267941 20 45 
89 23 75 *267942 45 24 
89 23 75 *267943 45 24 
89 23 75 *267944 45 24 
89 24 75 *267945 45 24 
89 b4.75 *267946 32 16 
130 33 00 *267947 32 16 
130 33 00 *267948 32 16 
130 384 00 *267949 32 16 
130 34 50 *267950 32 16 
190 42 00 *267951 32 16 
190 42 00 *267952 32 16 
190 45 00 *267953 32 16 
150 45 00 *267954 32 16 
286 80 00 *267955 32 16 
286 80 00 *267956 32 16 
286 80 00 *267957 32 16 
286 80 00 *267958 32 16 
132 30 OO *267959 45 20 
132 30 50 *267960 45 20 
132 31 25 *267961 45 20 
132 31 25 #267962 45 20 
132 33 00 | #267963 45 20 
132 35 00 *267964 45 20 
132 35 00 *267965 45 20 
132 36 75 *267966 45 20 
132 38 50 *267967 45 32 
132 38 50 *267968 45 32 
89 46 50 *267969 45 32 
89 47 50 *267970 45 32 
89 48 75 *267985 36 24 
89 49 00 *267986 36 24 
89 52 00 *267987 36 24 
89 55 00 *267988 36 24 
89 55 0O *267989 36 24 
89 58 00 *267990. — 36 24 
89 61 00 *267991 36 24 
89 61 00 *267992° 36 24 
132 38 25 *267993 36 24 
132 38 25 *267994 36 24 
132 38 25 *267995 45 32 
132 3825 | *267996 45 32 
132, 4000 | *267997 45 32 
132 42 00 *267998 45 32 
132 42 00 *268016 36 24 
132 43 50 *268017 36 24 
132 43 50 ; “268018 _ 36 24 
132 43 50 *268019 36 24 
132 43 50 *268020 36 24 
132 47 25 *268021 36 24 
132 45 50 *268022 36 24 
179 60 00 *268023 36 24 
179 60 OO *268024 36 24 
179 60 00 *268025 36 24 
179 60 00 *268026 36 24 


Thick- 
ness 


NWN MNNHHHNM HKHKHMYN HHHNHNNH HNHNHHHNH HHH HNHt MNMNMMHNH NHNNHW bh 


NWNNNNH NNNHNHHDH HHHNHHHY HHH NHMHHY HN WWWW NNN dD 


APPROX. WT., 


LBs. List 
Net Boxed Price 
145 179 $63 00 
145 179 65 50 
145 179 65 50 
145 179 67 50 
145 179 67 50 
145 179 67 50 
145 179 67 50 
145 179 67 50 
145 179 69 50 
105 136 29 00 
105 136 29 50 
105 136 30 75 
105 136 30 75 
105 136 32 75 
105 136 33 75 
105 136 33 75 
105 136 84 5O 
105 136 36 50 
105 136 36 50 
185 228 43 50 
185 228 43 50 
185 228 43 50 
185 228 43 50 
wy 275 422 51 50 
4% 275 422 52 00 
Wy 275 422 55 50 
4% 275 422 55 50 
105 136 84 00 
105 136 34 00 
105 136 34 00 
105 136 34 00 
105 136 36 00 
105 136 386 50 
105 136 36 50 
105 136 37 50 
105 136 37 50 
105 136 37 50 
105 136 37 50 
105 136 38 50 
105 136 38 50 
185 228 50 OO 
185 228 50 00 
185 228 50 00 
185 228 50 0O 
185 228 65 50 
185 228 59 60 
185 228 70 00 
185 228 65 50 
440 497 90 00 
440 497 86 50 
440 497 95 00 
440 497 87 00 
17 217 48 50 
175 217 49 00 
175 217 51 00 
175 217 51 OO 
175 217 53 50 
175 217 55 50 
175 217 55 50 
175 217 56 50 
175 O17 55 00 
175 217 53 50 
lg 365 422 62 50 
lg 365 422 62 50 
4 365 422 66 50 
4% «365 422 66 50 
175 217 58 00 
175 217 58 00 
175 217 58 00 
175 217 58 00 
175 a7 60 50 
175 217 62 00 
175 217 62 00 
175 217 64 00 
175 217 64 OO 
175 217 64 00 
175 217 64 00 
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Style 
No. 


*268027 
*268028 
*268029 
*268030 
*268031 
*268032 


*268047 
*268048 
*268049 
*268050 
*268051 
*268052 


*268053 
*268054 
*268055 
*268056 
*268057 
*268058 


*268059 


SIZE IN INCHES 


SS NNNKMNHK NNHNHWNHNHtd 
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TYPE CA CARBON CIRCUIT-BREAKERS—Continued 





APPROX. WT., SIZE IN INCHES 
LBs. List Style 

Net Boxed Price | No. Height Width 
175 217 68 OO *268060 45 40 
175 217 68 OO *268078 36 36 
365 422 67 OO *268079 36 36 
365 422 67 OO *268080 36 36 
365 422 71 50 *268081 36 36 
365 422 62 50 *268082 36 36 
265 321 69 00 *268083 36 36 
265 321 70 OO *268084 36 36 
265 321 70 OO *268085 36 36 
265 321 70 00 *268086 36 36 
265 321 76 50 *268087 36 36 
265 321 719 00 *268088 36 36 
265 321 79 OO *268089 36 36 
265 321 81 50 *268090 36 36 
265 321 82 00 *268091 45 40 
265 321 87 50 *268092 45 40 
460 548 100 00 *268093 45 40 
460 548 94 00 *268094 45 40 


460 548 109 00 


*For application of these bases apply to nearest district office. 





Type CA Fie_tp DiscHarce Circuit-BREAKER—ELEC- 
TRICALLY OPERATED, 1000 To 2500 AMPERES — 
CLosInG Cort ENERGIZED To Hotp 
Down Corre AND HANDLE 


WNNMNNKYYH HNN HMHH NWWHHt 


RRA 


Net 


460 
265 
265 
265 
265 
265 


265 
265 
265 
265 
265 
265 


265 
265 
460 
460 
460 
460 


APPROX. Wr., 
LBs. 
Boxed 


548 
321 
321 
321 
321 
321 


321 
321 
321 
321 
321 
321 
321 
321 
548 
548 
548 
548 
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List 


Price 


100 00 


86 00 
86 


86 00 
86 00 
90 00 
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TYPE CA CARBON CIRCUIT-BREAKERS—Continued 


OUTLINE DIMENSIONS 
Manually Operated—Automatic—Single-Pole—750 Volts 


Capacities based on 30-degree rating 








Fic. 1—150 ro 2500 Amperes, D.C. 
150 ro 2000 AmprereEs, 25 Cyc.es, A.C. 
150 ro 1600 AmprReEs, 60 CycLes, A.C, 








lk 


Fic. 2—3000 anp 4000 AmpeEres, D.C. 
2750 AND 3500 AMPERES, 25 CycLes, A.C. 
2400 AND 3000 AMPERES, 60 CycLEs, A.C 


242-18A 


— 
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TYPE CA CARBON CIRCUIT-BREAKERS—Continued 


OUTLINE DIMENSIONS 
Manually Operated—Automatic—Single-Pole—750 Volts 


Capacities based on 30-degree rating 











T A 
. | 4 | Delach 
} able Dole Handle Std for 000 Am 
tie Ig Lenghasper ||| Breaters and Specul far COU Am 2 i 
Oreer | ee Sid for C000A mp and ec 


r ima 
i Detachable ic 
| Lepchah ies Handle Special for 6000 


Fic. 3—6000 anp 8000 Amprres, D.C. 
4500 AND 6000 AmpERES, 25 Cyctes, A.C. 
4000 anp 5000 Amprres, 60 Cyc.es, A.C. 


4000 Bkrs 





Amp Bris Oy 


Fic. 4—10000 anp 14000 Amprres, D.C. 
8000 aND 10000 AmpEREs, 25 Cycxes, A.C. 
6000 and 7000 Amprres, 60 Cyc.rs, A.C. 


242-19A 
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TYPE CA CARBON CIRCUIT-BREAKERS—Continued 


OUTLINE DIMENSIONS 
Electrically Operated—Automatic—Single-Pole—750 Volts 


Capacities based on 30-degree rating 






SZEAgoron 








Fic. 5—150 ro 2500 Amperes, D.C. Fic. 6—3000 anp 4000 Amperes, D.C. 
150 ro 2000 AmpErReEs, 25 Cyc es, A.C. 2750 AND 3500 AMPERES, 25 Cycues, A.C. 
150 To 1600 AmpERES, 60 Cycrezs, A.C. 2400 AND 3000 AmpEREs, 60 Cycrzs, A.C, 
‘ A--—B 
2°95 Io Remove Hand Casing Lever a 





Ge 















Yr y- 
Tore, 
jp ‘ — 
/, Bis 
tay | Sonat 
by, Af a0 SWIOD ; 
e | Stunt Trio 
= IT f Ze 
<P 
ALA iF 
14 > Mj 1] 


| 
le}: 


Anores AB CD 
G0 54 Oh 5H 1 


C000 63 OF Se 2 


Fic. 7—6000 aAnp 8000 Amprres, D.C. 
4500 AND 6000 AMPERES, 25 Cycres, A.C. 
4000 AND 5000 AmpERES, 60 Cyc es, A.C. 


241-12A 


<malbibaas 


ae 


+) 
; 
; 
j 
| 


ae ay Atta eS 
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TYPE CA CARBON CIRCUIT-BREAKERS—Continued 


OUTLINE DIMENSIONS 
Electrically Operated—Automatic—Single-Pole—750 Volts 


Capacities based on 30-degree rating 











Frc. 8—10000 anp 14000 AmpeEres, D.C. 
8000.AND 10000 AmpEREs, 25 Cyctes, A.C. 
6000 AND 7000 AmpErReEs, 60 CycLes, A.C. 








4Min’ ~~ Fond Casing Lever 
Fic. 9—20000 AmpEREs, D.C. 


241-13A 
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TYPE CA CARBON CIRCUI1-BREAKERS—Continued 


OUTLINE DIMENSIONS 


Electrically Operated—Automatic—Multipole—750 Volts 


Capacities based on 30-degree rating 








as XY ik 
a 












Fic. 10—150 ro 2500 Amprres, D.C. 
150 to 2000 AmpERES, 25 CycLeEs, A. ‘ola 
150 To 1600 Amprres, 60 CycLes, A.C 




















LJ 
Fic. 11—3000 anp 4000 Amperes, D.C. 
2750 AND 3500 AMPERES, 25 Cycies, A.C. 
2400 AND 3000 AMPERES, 60 CycieEs, A.C. 


242-20A 
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TYPE CA CARBON CIRCUIT-BREAKERS—Continued 
OUTLINE DIMENSIONS 


Electrically Operated—Automatic—Multipole—750 Volts 


Capacities based on 30-degree rating 


i NN 


seca 












Fic. 12—6000 anp 8000 AmpEREs, D.C, 
4500 anp 6000 Amprrgs, 25 CycrEss A.C: 
4000 anp 5000 AmpErEs, 60 Cycies, A.C. 











Fic. 13—10000 anp 14000 AMPERES, D.C. 
8000 AnD 10000 AmprrRes, 25 Cycrizs, A.C, 
6000 AND 7000 AmpEREs, 60 CyciEs A.C. 


24@-21A 








285 


January, 1920 Carbon Circuit-Breakers Section 1-C—Part II 




















TYPE CA CARBON CIRCUIT-BREAKERS—Continued 


OUTLINE DIMENSIONS 
Manually Operated—Automatic—Single-Pole 


Round and Laminated Studs 





AllTonques and Sits are £ 











Either or Bath Studs. May BE Hort 

i :  Horizoniall 

Vertically Laminated nT OF 

Fic. 14 Fic.715 Fic. 16 ‘ 

D.C DIMENSIONS IN INCHES 

Amperes§ Fig A B c D Et F G H J 

150-200 17 5% os 143 1% 14-13 6% 2% 558 % 
3 17 5% 4% 24 135 5-11 6% 2% .87 1+ 
400 17 5% % 2% 1% 5-11 6% 2% .918 1% 
600 17 514 5% 3x5 15% 34-16 675 225 1.28 1i¢ 
800 17 5% 5% 2% 1% 1 -14 Ous 235 +.918 1% 
1000 17 5% 5% 1% 1 -14 8 Si tee wae Ke Oe ph: 
1200 17 5 34 25 114-14 8 Bi jab mM lees as 3 
1600 17 614 % 26 134-14 8 A Won roe 

2000 17 6% % 3 134-12 8 St Via eis, stat 


Two terminals per stud. 
Diameter in inches and number of thread per inch. 
§Capacities based on 30-degree rating. 





pone IN_INCHES 


DCs 
Amperes§ Fig. A B ¢ D G H It 
1600 14 14% 1% as HE 3 5% 723 3; 1 
2000 14 13% 14% i #% 3 39 1B 3% 1 
2500 14 2 134 ¥ 1% 4 5 8 3 1 
3000 id 2% 214 1% 6% 934 5x 1 
4000 14 3 234 1% 6 6% 934 Sx i 
6000 14 4 2% 2 8 1% 934 S35 1 
8000 14 44% 414 2% 9 734 934 5 1 
10000 15 4 334 2 8 814 934 5 2 
14000 15 4% 414 2% 9 gi2 934 5 2 
20000 16 aid 44 2% 9 B34 93% 5 3 


*Number of tongues. (Number of slots is one less than the number of tongues.) 
{Number of studs. 
§Capacities based on 30-degree rating. 





if 
14 
i 


{ 
! 
; 
4 
: 


a 
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TYPE F CARBON CIRCUIT-BREAKERS 





Front-Connected, Closed 





Rear-Connected, Open 


Type F CarBON CIRCUIT-BREAKERS WITH AUTOMATIC OVERLOAD TRIP 


The type F are small and compact single-pole 
carbon breakers. They readily take the place of 
switches and fuses and occupy about the same space 
as a fuse block and fuse. They are designed to fulfill 
a demand for a protective device to be used with 
small motor and lighting installations, and have a 
cost commensurate with those of such systems. 


By installing a type F breaker for each wire of 
the circuit the line switch may be dispensed with 
and the circuit operated by means of the breakers 
alone. In this case the oreakers cannot be closed 
on overloads, the breaker’ on one side of the circuit 
opening when an attempt is made to close the 
breaker on the other side of the circuit. The cost 
of such an installation is about the same as that 
of the switch and fuses for the same service, and 
there is no maintenance cost for replacing fuses. 
The circuit-breaker can be reset instantly, and at 
no cost. 


Limitations—The type F carbon breakers are not 
satisfactory for use with polyphase motors, as they 
-annot be mechanically inter-connected and, 





Tyre F BREAKER WITH AUTOMATIC OVERLOAD 
TRIP AND SHUNT Trp 


therefore, would not afford full protection to such 
motors. For such service, interlocked three-pole 
or four-pole breakers, as required, should be selected. 


These breakers are not satisfactory for mounting 
directly on machinery or in any other location 
where they will be subjected to considerable vibra- 
tion, or for any service where they will be subjected 
to rough usage. 


Capacities—These breakers are supplied for 


voltages up to 250 and normal current capacities of 
121%, 25, 50, and 75 amperes. 


Distinctive Features 


Among the features that make the type F carbon 
circuit-breakers especially adapted to their class of 
service are compactness, neatness, simplicity, self 
cleaning contacts and use of carbon secondary or 
arcing contacts. 


Construction 


Operating Mechanism—The overload-operating 
solenoid is inside of a fibre tube forming the lever 
arm. The tripping point may be set for any current 
within the tripping range by a little knurled thumb 
screw located below the pivot. A small insulating 
knob at the right controls the tripping device and 
offers a means of opening the breaker by hand. 


The current-carrying contacts are copper and the 
arcing contacts are carbon and are readily renewable. 
The lever arm is operated by a spring and the 
copper contacts are of a shape to assist in opening 
the breaker. 


Automatic Overload With Shunt Trip—By the 
addition of a shunt-trip coil, the type F circuit- 
breaker can be tripped electrically. The shunt trip 
does‘not interfere with the overload trip and the one 
circuit-breaker affords protection from overloads 
and in addition permits opening the circuit from a 
distance or by an automatic device. This type of 
breaker is shipped mounted on a slate base. 


236—1 
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TYPE F CARBON CIRCUIT-BREAKERS—Continued 


These breakers are applicable to any installation 
where it is desired to open the circuit by means of a 
push button, a contact-making relay, a contact- 
making volt-meter, a speed-limit mechanism, a 
tank float, or, in fact, any equivalent contact- 
making device. 


Non-Automatic With Shunt Trip—In construction 
and general appearance these breakers are similar 
to the standard automatic-overload-trip breakers, 
with the exception that a spring cutout is added for 
the purpose of opening the trip-coil circuit when the 
breaker opens. This cutout is located behind the 
main barrel or tube of the circuit-breaker and its 
action eliminates any possibility of a burn-out of 
the trip coil. 


Auxiliary Tripping Attachments 


Automatic overvoltage-trip, and automatic re- 
verse-current-and-underload-trip attachments may 
be applied to any standard type F carbon circuit- 
breaker, either front or rear-connected. These 
attachments may also be applied, without inter- 
ference with existing mechanism, to type F breakers 
equipped with standard shunt-trip attachments. 


Mounting—When these attachments are mounted 
with a breaker on a front-connected base, it will be 
necessary to supply a wider base than is furnished 
with the standard breaker. When the breaker and 
attachment are mounted on a switchboard, no base 
is supplied and the apparatus is mounted directly on 
the panel.: Drilling plan will be supplied on request. 





Type F Non-AUTOMATIC BREAKER 
WITH SHUNT TRIP 


Type F AutoMaTIC BREAKER WITH 
OVERLOAD AND REVERSE CURRENT 


OVERVOLTAGE TRIP 
MECHANISM 


Trip, 75 AMPERES 


PRICES 


Circuit-Breakers 


Style number and list price include breaker complete with base and terminals, 


With Automatic Overléad Release 


Range of Overload 


Capacity Adjustment Approx. Wr., LBs. FRONT-CONNECTED j REAR-CONNECTED _ 

Amperes Amperes Net Boxed Style No. List Price Style No. List Price 
5 4 8 2 4 154713 $23 50 154714 $24 50 
1225 10-20 2 4 43670 23 50 88823 24 50 
25 20-40 2 4 43671 23 50 88824 24 50 
50 40-80 2 4 43672 23 50 88825 24 50 
75 60-120 2 4 43673 23 50 88826 24 50 

With Automatic Overload Release and Shunt Trip 
Range of Overload StyLE No. (FRONT-CONNECTED.) 

Capacity Adjustment Approx. WrT., LBs. 110 Volts 220 Volts \ , 

Amperes Amperes Net Boxed DIG: De Ga List Price 
5 4-8 5 8 154715 154716 $59 OO 
i235 10-20 5 8 101292 101296 59 00 
25 40-80 5 8 101293 101297 59 00 
50 40-80 5 8 101294 101298 59 00 
75 60-120 5 8 101295 101299 59 00 


Order by Style Number 
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' Section 1-6 Westinghouse Power-Switching and Switchboard Devices 
; TYPE F CARBON CIRCUIT-BREAKERS—Continued 
By PRICES—Continued 
it 
| Non-Automatic Breaker With Shunt Trip 
i Capacity RANGE OF TRIPPING VOLTAGE Approx. Wr., Las. Style No. 
i Amperes D.C) A: ‘C. Net Boxed Front-Connected* 
HY 25 to 60 Cycles 
4 75 or Less 20— 50 30- 80 2% »- 44% 133892 
75 or Less 50-130 80-230 2% 4 129224 
75 or Less 130-250 230-440 2% 44 133893 


*Furnished at same price rear-connected for remounting on a 1 to 14-inch panel, if so specified in order. 


Electrically Operated Accessories 


/ 


Overvoltage Trip 





Tripping Range Approx. WT., Las. 
Volts Net Shipping Style No. 
10 to 20 234 3% 133738 
20 to 40 234 3% 133739 
35 to 70 234 3% 133740 
; 65 to 130 234 3% 133741 
ii 125 to 250 5 6 (with resistance) 133742 





January, 1920 


List Price 


Style number of the mechanism includes the required) and spring cut-out for opening the shunt 
device complete with the necessary contact nuts, coil circuit when the breaker is tripped. The style 
terminals, mounting screws for 1-inch to {14-inch number, however does not include the base or 
panel and necessary terminal clips, resistance (when _ breaker proper, which must be ordered separately. 


List Price 


57 00 


Note—If desired for use on alternating-current circuits, the voltage and frequency of the tripping coil circuit must be speci..ed 


on the order. 


Reverse-Current and Underload Trip for Direct-Current Circuits 


Rated Rated No. of 
Amperes Voltage 2-Volt Style 
‘ of Circuit- of Trip Cells in APPROX. WEIGHT, LBs. No. of 
Breaker Mechanism Series Net Shipping Style No. Resistance List Price 
12% 32 16 3K 4 129225 None $40 00 
; 25 32 16 4, 4 129226 None 40 00 
‘ 50 32 16 3% 4 129227 None 40 00 
75 32 16 344 4 129228 None 40 00 
' 
ange 12% 55 28 3% 4 133407 None 41 50 
aw 25 55 28 3% 4 133408 None 41 50 
50 55 28 3% 4 133409 None 41 50 
75 55 28 34% 4 133410 None 41 50 
12% 110 56 34% 4 129229 None 45 00 
25 110 56 3% 4 129230 None 45 00 
50 110 56 3% 4 129231 None 45 00 
75 110 56 34% 4 129232 None 45 00 
12% 220-110 os 5% 6% 129229 186470 49 50 
iq 25 220-110 we 5% 6% 129230 186470 49 50 
ti: | 50 220-110 e 5% 6% 129231 186470 49 50 
; 75 220-110 5% 6% 129232 186470 49 50 


ir 
j j For any given value of current at any special voltage under 150 use the list price of next higher voltage unless ordered in 


quantities of 25 or more at one time, in which case the additional charge may be omitted. 


iat Base 
11 i ee Approx. WT., Ls. 
Description Net Shipping Style No. 
One-inch black marine slate base for any type F 
carbon circuit-breaker and auxiliary attachments 5 5% 133743 


Order by Style Number 


. OUTLINE DIMENSIONS 


Stytz Nos. 43670, 43671, 43672, 43673, AND 154713-A 





List Price 


$5 25 
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TYPE F CARBON CIRCUIT-BREAKERS—Continued 


OUTLINE DIMENSIONS 


h_~—LERS 
ree 
ECD 
a 
Tet 
== 


LZ 













SHUNT Trip ATTACHMENT OVERVOLTAGE TRIP OR REVERSE-CURRENT-AND-UNDERLOAD 
IL I NS Trip ATTACHMENT 
Top oF PANEL Top oF PANEL 

Holes marked Hojes marked 

A=§ rill, Alf A= drill. All 

other holes fy other holes gy 

2 arill, : ; yn rill. 

2 





” 1 Be this ine vine 1 Oe this line 


as Approx. é t of Cir Bkr as Approx, é 
compte of complere 
" Breaker and Breaker and 
Auxiliary Auxiliary 
Mechanism. Mechartisi™m 
REVERSE-CURRENT-AND-UNDERLOAD TRIP OVERLOAD TRIP 
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APPLICATION OF OIL CIRCUIT-BREAKERS 


The selection of an oil circuit-breaker for applica- 
tion to an electrical system or circuit requires a 
knowledge of the characteristics of the breaker and 
the characteristics of the system or circuit. Breakers 
are usually classified according to their rated volt- 
age, rated current, rated frequency, interrupting 
capacity, and instantaneous-current capacity. 


Systems may be classified according to their nor- 
mal operating voltage, normal current, normal fre- 
quency, and current transients. The following data 
gives a short description of the method of applying 
the information, given in the following tables. For 
a complete description and examples of the appli- 
cation of oil circuit-breakers and the determination 
of short-circuit currents see ‘Switchboard Data 
Book”’. 


The tables of short-circuit characteristics, 
as published herein, may be used to determine the 
application of oil circuit-breakers under average 
conditions. 


TABLE A shows factors based on the total react- 
ance of a system. The product of these factors 
times the normal current of the synchronous appar- 
atus connected to the circuit gives the probable 
short-circuit current under average conditions. 


TABLE B directly states the greatest current in 
amperes that can be delivered by the secondary of 
transformers of 3 per cent reactance; a rule is given 
for changing these values where transformers of 
other than 3 per cent reactance are used. These 
are safe values that may be used in the ready appli-e 
cation of circuit-breakers, regardless of the amount of 
power behind the transformers. Where a trans- 
former has relatively high kilovolt-ampere capacity, 
or is applied at the end of a considerable length of 
line so that the equivalent jreactance of the trans- 
former is small compared to the total equivalent 
reac‘ance of the system, the maximum short-circuit 
current in amperes may be much less than the fig- 
ures given in Table B, thus allowing the application 
of a smaller breaker. In such cases, or in any case 
where close figuring is desired, the short-circuit 
current should be figured by the use of Table A. 


THE CurVES OF Fics. 1 AND 2 may be used in 
place of Table A, the factors of which are based on 
these curves. 


Single-Phase Short Circuits on Three-Phase 
Systems—The factors in Table A and the values 
of curves, Figs. 1 and 2, are high enough to cover 
both single-phase and three-phase short circuits on 
three-phase ungrounded neutral systems; or where 
the neutral is grounded through only one machine 
of several feeding the system; or where the neutral 
is grounded through a limiting resistance. 


For single-phase short circuits on solidly grounded 
neutral three-phase systems, the initial current is 


slightly higher and the sustained current is approx- 
imately 100 per cent to 150 per cent higher than 
the values indicated in these tables and curves. 
For full protection, allowance should be made ac- 
cordingly in choosing a breaker for such a system. 


Single-Phase and Two-Phase Systems will have 
essentially the same short-circuit characteristics as 
those indicated in Table A for three-phase systems 
and the same factors may be used with the modi- 
fication stated above for solidly grounded neutral 
systems. 


Short circuits in cables are not instantaneous 
in nature but develop gradually into dead short- 
circuits. On such a short, a current may pass suffi- 
cient to actuate the breaker relay and develop into 
a dead short-circuit at the time the breaker contacts 
open. Where full protection is required for such 
cases, a breaker good for the initial value of short- 
circuit current shown on curves, Figs. 1 and 2, 
must be used. 


Tables C and D state the interrupting capacities 
of the various oil circuit-breakers listed in this cat- 
alogue in terms of the maximum amperes per pole 
which they should be called upon to break in the arc. 


Greatest Carrying Capacity—The values of 
greatest carrying capacity in Tables C and D repre- 
sent the greatest current in amperes that the break- 
er can carry continuously for five seconds or less. In 
applying a breaker, after selecting one with current 
interrupting capacity equal to or greater than the 
system-short-circuit amperes as determined from 
Table A, care should be taken to see that the great- 
est five-second carrying capacity of the breaker is 
also equal to or greater than the initial rush of cur- 
rent in the system as indicated by calculation, or 
by the highest point of such curve in Figs. 1 and 2 
as represents the reactance of the system in question. 
Where application is made by the use of Table A 
the five-second limitation need not be considered. 


Applications of non-automatic breakers should be 
based on the breaker interrupting capacity ratings 
in Tables C and D and the two-second system short- 
circuit characteristics in Table A, or the transformer 
short-circuit-ampere values in Table B. In the 
use of the two-second values from Table A, it is 
assumed that a non-automatic breaker will not be 
opened in less than two seconds after the occurrence 
of a short circuit. For quicker opening the system 
characteristics should be figured accordingly. 


When two-pole breakers are used between line 
and solidly grounded neutral, without limiting 
resistance, they should have a voltage rating equal 
to the voltage between lines (delta voltage), but 
their interrupting capacity when so applied will be 
the amperes given in tables C and D under the 
voltage heading equivalent to the voltage between 
line and neutral (58 per cent of delta voltage). 
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Section 1-C—Part TII 


APPLICATION OF OIL CIRCUIT-BREAKERS—Continued 


Series-trip breakers with or without inverse-time 
element should be applied so that the short-circuit 
current to which they may be subjected will not 
exceed either the ampere values in the columns of 
interrupting-capacity, or the one-second greatest- 
carrying-capacity values. 

When definite-time element of more than one 
second is applied to these breakers the short-circuit 
current must not exceed the five-second greatest- 
carrying-capacity values. 


In series-trip breakers, the breaker itself has con- 
siderable reactance which limits the short-circuit 


current that can pass through it. The table 
below gives these reactances in hms for type H 
and type F-1 breakers. 


Reactance of Reactance of 











Breaker | Breaker in Ohms || Breaker Breaker in Ohms 
Rating eet) = be Ss eel Rating) hatlenes 
Amperes 25-—Cycle|60-Cycle MERETCS 25-Cycle|60-Cycle 

2 6.75 13.45 25 0.0413 _|0.0818 

3 2.87 Sih 30 0.0252 |0.0521 

5 0.972 2.08 50 0.0094 |0.0196 

8 0.385 0.800 70, 75 |0.00518 |0.0104 
10 0.246 0.503 100 0.00261 |0.00537 
12 0.157 0.322 150 0.000912/0.00171 
15 0.108 0.226 200 0.000445/0.000336 
20 0.0582 0.120 300 0.000250/0.000440 





When using a series-trip breaker on the secondary of a transformer this reactance should be added 
to the transformer reactance, and the reactance of line from transformer to breaker, as shown in 


the following formula. 
Short-Circuit _ 


line Amperes 58 x line voltage Hv 


Transformer short-circuit amperes 


For example, take a 25-ampere type H 750-volt 
series-trip breaker feeding a motor from the second- 
ary ofa 100-Kva. 2200—220-volt 60-cycle transformer 
having 3 percent reactance. The short-circuit 
current of the transformer from table B is 8770 
amperes at 220 volts. Assume the wires connecting 
the breaker to the transformer are No. 6 gauge and 
are 30 feet long with conductors spaced 2 inches 
apart. The reactance per wire is approximately 
0.079 ohms per 1000 feet or 0.0023 ohms for 30 feet. 
The breaker reactance from above table is 0.0818 
ohms. Substituting in above formula we have 


Short-circuit _ .58 x 220 


ee :1295.amperes 
line amperes 5g x 220 
779 — +0.0818 +0.0023 


As the 25-ampere 750-volt type H circuit-breaker 
interrupting capacity from Table C is 4500 amperes 
at 440 volts and less, this breaker may be applied; 
whereas had the reactance of the breaker not been 
considered the value of 8770 amperes capable of 
being delivered from the transformer would indicate 
that this particular breaker could not be applied 
to the system. 


All doubtful or unusual problems regarding the 
application of oil circuit-breakers should be referred 
to the Company for recommendations. Each 
inquiry or request for special recommendations 
should give information regarding the problem 
as follows: 


1—Rating and number of synchronous-alterna- 


.58 x line voltage 


Reactance in ohms * Reactance per wire of line 
of breaker in ohms 


tor, synchronous-motor, synchronous-condenser, 
and synchronous-converter units. 


2—Rating and number of transformers and re- 
actors. 


3—Reactance of each unit on basis stated beiow 
under ‘‘percentage reactance’. 


4—Resistance, reactance, and capacitance of each 
portion of the system in ohms, or size, length, 
relation, and spacing of the conductors of the system. 


5—Complete diagram of connections of the 
system. 


6—Normal operating frequency of system. 
7—Normal operating voltage of system. 


8—Maximum permissible time between the in- 
stant the short circuit is made and the instant the 
short circuit must be cleared from the system. 


9—Complete details of the proposed application. 


The percentage reactance of any leg of a circuit 
is the reactance drop in that leg of the circuit at 
normal current expressed as a per cent of the voltage 
to the neutral of that circuit. The values listed are 
initial values based on a symmetrical sine wave and 
on the normal rating of the machines connected to 
the bus. The percentage reactance of alternators 
varies from about 5 per cent to 30 per cent. The 
percentage reactance of transformers varies from 
about 3 per cent to 20 per cent. 
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Section 1-C Westinghouse Power-Switching and Switchboard Devices January, 1920 


APPLICATION OF OIL CIRCUIT-BREAKERS—Continued 


TABLE A—SHORT-CIRCUIT CURRENT FACTORS FOR THREE-PHASE 
SYSTEMS ‘ 





*Reactance Based on Total Kva. Rating of Synchronous Machines 












































Elapsed time 

Method of Tripping in seconds 
Breaker Corresponding from time 8%] 10%}12%}15 %|20%}30%|40%|50%|60%|75 %}100%}125%}150% 

To Time Elapsed of short |_ ree { 

Clreuit 4 {Current Factors Expressed as Number of Times Full-Load Current 
No A. C. Series Trip Coil { 705 13.91/11. 16/9. 59)7. 68/6. 04/4. 03/3. 01/2. 40)2.00)1.58) 1.17] 0.92] 0.77 
Relay Cur. Trans. with A.C. Trip Coil .08 11.78 8. 25/6. 66/5. 27/3. 59/2. 74/2. 21/1. 86)1. 50) 1.13] 0.90) 0.76 
Solenoid or | Cur.Trans. with A.C.Trip Coil .10 10.94} 8.89)7. 68/6. 23/4. 97|3. 41/2. 63/2. 13)1.81|1. 46) 1.11] 0.89) 0.76 
Motor Relay} Cur.Trans with D.C.Trip Coil rs 9.16} 7.5416. 57/5 . 38/3. 08/2. 42/2. OO}1. 71/1. 41) 1.09] 0.89] 0.76 
Induction | Cur.Trans. with A.C.Trip Coil .20 8.24! 6.80)/5.97 92/2. 30)1. 92/1. 66)1. 38) 1.08] 0.88] 0.76 
Relay Cur.Trans. with D.C.Trip Coil 725 7.55) 6.28/5.54 79\2. 23/1. 87|1. 63)1. 36) 1.07| 0.88) 0.76 
. / .30 7.03] 5S. 70)2. 18}1. 84)1. 60]1. 34} 1.06} 0.88] 0.76 
p F .40 6.27) 5; 57/2. 10)1. 79}1. 57/1. 32] 1.06, 0.87) 0.76 
Circuit-Breakers .50 5.74] 4. 48!2.04/1. 75)1.54]1. 31} 1.05} 0.87] 0.76 
Having A. C. or D.C. .70 4.99) 4.; . 34/1. 96/1. 70)1. 51/1. 29) 1.04] 0.87] 0.76 
Tap te Definite- 1.00 4.25) 3. . 21/1. 88/1. 65/1. 48/1. 27) 1.04) 0.87) 0.76 
ime Setting 1.50 3.63} 3. . 10/1. 81)1. 61/1. 45/1. 25) 1.03! 0.87) 0.76 
2.00 3.20} 2. . 03/1. 77/1. 58/1. 43/1. 24] 1.02! 0.87) 0.76 





*This includes both internal reactance of machines and reactance of external circuit reduced to theabove basis. For react- 
ance values not shown use the next lower listed reactance. 


+Rated full-load current based on maximum continuous kilovoltampere rating of synchronous machines. When the 
equivalent reactance of line, reactor, transformer, or combination of these, expressed in percent based on the total synchronous 
machine rating, exceeds 150 percent, the current to be interrupted may be determined directly from that reactance. This is due to 
the fact that under these conditions, the generator reactance and time of opening of the breaker may be neglected. 


tIf breakers are equipped with under voltage release mechanisms use time value of .08 seconds unless such mechanism is 
provided with a definite-time adjustment that can be set the sanfe as an overload felay. 


TABLE B—TRANSFORMER CHARACTERISTICS 
Three-Phase Current in Secondary on Short Circuit 


Primary Pressure Assumed to be Sustained 


5 to 200 Kilovolt-Amperes 3%* Reactance 


Sacond- | ! | | | | | | | 
ary 110) 220) 330) 440} 550) 660} 1100] 2200} 3300] 4400] 6600)11000/13200)22000/33000)44000)5 5000/66000|88000)1 10000 
Volts : 


Trans- 


poe Secondary Short-Circuit Current 


Rating In Amperes 
InKva. 





87 438] 29 

7.5] 1313] 656) 438 
10 1750} 877| 584 
15 2625} 1313) 877 
20 | 3500) 1750) 1167 
25 4375] 2190) 1460) 
37.5] 6560) 3280) 2190) 
50 | 8770) 4375} 2920 
75 {13130} 6560) 4375 
100 |17500} 8770) 5835 
125 |21880)10950) 7300 
150 |26250)13130) 877 


ZL VIS TAO Bolo sl sich a5 sbenell io: MeaieelL MeWOaUei| aliale ford] eiiesiultol aiyat brane steh iran |iaicare\tairel| nse iuMu banana tue oie 
329) 263) ZIG LSI. or. cl nope inic] das carters so sfseethete lc ee ate]is eotancy a teve tutte setctin, oie etc serena tenes hens 
S353) P'SIO; ZOZ Fh T 47 Dl MSS SF... | .5.- Reet lens aaiena = 

657) 525) 438) 263) 131 BB ie sialefiers ste el ese os aes ve edafietere ee] oe eels oie se\l Ere ls exelltate Reeeten (etemeneeny Weer eters 
877) 700] SBA SSOP LTS] TL TSB p ido cf secrets Salata flags taha\ ellie eewe Belin cal szet] eial fe ae eet Se 
1095} 877| 730) 438) 219) 146) 110 TS) oiele.s bole epe-all ole, a) sual cGaiciets pusur iene ate seen erate cc eae 
1645} 1313) 1095) °.656](.328). 219) LOS) (LO se oct cay =i) ogerede ef uate age tina ted sue telah ic ees oe least 4 Seay Oa 
2190) 1750) 1460) 877) 438) 292) 219) 146) 88 73 
3290} 2625) 2190} 1313} 656) 438) 329) 219) 131) 4110) ....].... 

4375) 3500) 2920) 1750) 877) 584) 438) 292} 175) 146) 88.... 

5475| 4375] 3650] +2188) 1095}; 730) 548)/).365| 219): V8siAtON oe). eee} ye emits telat |: «tated « dimes 
6570} 5250) 4375} 2625] 1313) 877) 657| 438) 263) 219) 131 88) Pioe tus . |.) 40 os lave ne eee 
200 |35000)17500)11670| 8770) 7000) 5835) 3500) 1750) 1167| 877} 584; 350) 292) 175) 117 Solnaites 

200 |35000)17500|11670} 8770] 7000) 5835] 3500} 1750) 1167} 877) 584! 350) 292) 175) 117 SS) sis oye 2] soca se ee 
250 |43750|21900]14600/10950) 8770} 7300) 4375} 2190] 1460) 1995} 730) 438) 365) 219) 146; 110) 88).....).....]...... 
300 |52500)26250]17500]13130)10500} 8770] 5250} 2625] 1750) 1313) 877] 525) 438) 263) 175) 131) 105 SSla irate |'3t oie 
400 |70000)35000|23350}17530}14000/11670} 7000) 3500] 2335} 1753) 1167| 700; 584, 350) 234) 175) 140) 117 HOE Be 
500 |87700}43750|29200|21900|17500/14600} 8770) 4375] 2920] 2190) 1460} 877/ 730) 438) 292) 219) 175) 146) 110 88 









750 |... . .165600}43750|32850)26250|21900)13130] 6560} 4375] 3285) 2188) 1313) 1095} 656) 438] 329) 263) 219) 164 131 
1000 |... . ./87700|58350)/43750)35000/29200]17500) 8770} 5835) 4375) 2920) 1750) 1460) 877; 584) 438} 350) 292) 219 175 
1500 |.....].....|87700}65700/52500/43750|26250]13130| 8770} 6570) 4375| 2625) 2190) 1313) 877) 657) 525} 438) 328 263 
2000 |.....|.....].... .|87700}70000)58350|35000|1 7500/11670) 8770) 5835] 3500) 2920) 1750) 1167; 877) 700) 584) 438 350 
2500. HS Fie, ieverahses'| bore leualal ets shee 87700|73000)43750/21880}14600}10950| 7300] 4375] 3650} 2188] 1460) 1095) 877; 730) 547 438 
SOOO arora disveteeetelic nenaeat ieee . .|87700|52500]26250}1 7500]13130} 8770) 5250) 4375] 2625] 1750) 1313) 1050) 877] 656 525 
4000 70000)35000)23350)17530/11670} 7000) 5835] 3500} 2335) 1753) 1400) 1167) 877 700 
5000 87700143750|29200/21900/14600] 8770! 7300} 4375| 2920) 2190) 1750] 1460) 1095 877 


*For transformers of other than 3% reactance, multiply the amperes given in the table above by 3 and divide the product by 
the percent reactance of the transformer used. 
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Amperes Volts Control 


5-100 
5-100 


10-200 
10-200 
10-200 


10-200 
300 
5-200 
5-200 
300 


5-200 
300 


5-200 

10-200 

300 
500§ 
600§ 
800§ 


Oil. Circuit-Breakers 


GREATEST CARRYING CAPACITY 
Rated Rated QMethod of 


AMPERES 
0.2 Second 1 Second 5 Seconds 750 V. 
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TABLE C—AUTOMATIC SERIES-TRIP OIL CIRCUIT-BREAKERS 


MAXIMUM INTERRUPTING CAPACITY 


IN AMPERES AT SERVICE VOLTAGES* OF 


2500 V. 4500 V. 


6000 V. 


ges 
7500 V. 12000 V. 15000 V. 


Type H Manially-(perated Single-Throw ace ae Eueneck 


2500 D. 100T 50 25T 5000 2900 
750 D. 100¢ 50 25t BEOO' «eee bs 
Type F-1 Manually-Operated Single-Throw Indoor Panel Mounting 
2500 ~ D. 100} 50t 25t ‘10000 5700 
Type F-2 Manually-Operated Single-Throw Indoor Panel Mounting 
2500 D. 100t 50T 25f 10000 6100 
Type F-2 Manually-Operated Double-Throw Indoor Panel Mounting» 
2500 D. 100f 50t 25T 10000 6800 
Type F-1 Mnaay a peiacen Single-Throw Weatherproof and Subway 
7500 D. 100t 50t 10000 3400 1800 1270 960 
7500 D. 100 50F or 15000 3400 1800 1270 960 
4500 BD! 1007 50T 25T 10000 3300 1600 bh eheeis 
750 DD: 100f 50T 25T LOOOO: Gye irae, 3 ne 
750 D. 1007 50T 25T TBOQOO Waar. ols 06 Ree 
Type F-2 Electrically-Operated Si anc Subway 
7500 E. 100 50t 26T 10000 6100 3200 2250 1700 
7500 E. 1007 50T 25T 15000 6100 3200 2250 1700 
Type F-3 Manually-Operated Single-Throw Weatherproof 
15000 D. 100+ 50T 25t 10000 10000 5600 4130 3200 1850 1400 
7500 D. 100+ 50T 25T 10000 10000 5400 3950 2900 SLs. ‘oo 
7500 D: 100+ 50T 25T 15000 10400 5400 3950 2900 
7500$ De 25000f 25000f 25000 10400 5400 3950 2900 
7500§ D. 30000f 30000f 30000 10400 5400 3950 2900 
45008 D: 40000f 40000f 35900 9800 4800 


TABLE D—NON-AUTOMATIC AND AUTOMATIC TRANSFORMER- TRIP 


OIL CIRCUIT-BREAKERS 


4500 volts 6000 volts 7500 volts 12000 volts 13200 volts 


5-Seconds 
Type 1 Manually-Operated Single and Double-Throw Non-Automatic Indoor 


750 volts 


2500 vol 


ts 


60 4500 2000 1000 610 300 
Type D Miemuailyperatec Single and Double-Throw Non-Automatic Indoor and Outdoor 
200 4500 -& R, 5000 5000 1630 800 : 
300 7500 D: ey ca 10000 5000 2500 1300 940 “700 oe 
200 15000 5000 5000 5000 2840 2060 1600 "940 700 
Type F-1 Manually-Operated Single-Throw Automatic Sea 
200 4500 10000 10000 5700 2800 a 
200 4500 R 10000 10000 7300 3600 
300 4500 D. 15000 15000 5700 2800 
300 4500 Re 15000 15000 7300 3600 
Type F-2 Manually and Electrically-Operated Single-Throw Automatic Indoor 
300 7500 D. & E. 15000 15000 6100 3200 2250 1700 ao 
300 7500 R 15000 15000 7700 4000 2850 2150 
500 7500 D.& E. 25000 21500 6100 3200 2250 1700 
500 7500 R, 25000 25000 7700 4000 2850 2150 
600 4500 D. a E. 25000 21500 6100 a See 
600 4500 25000 25000 7700 
Type F-2 Manually and Electrically-Operated Multiple BOD, Chaecesa Single-Throw Automatic 
300 7500 R. & E. AEDOO 15000 10400 5400 3850 2900 Sa 
500 7500 R. & E. 25000 25000 10400 5400 3850 2900 
600 4500 R. & E. 25000 25000 10400 5400 
Types F-2 and QF Manually-Operated and Double-Throw Automatic Indoor 
300 7500 Dy 15000 15000 6800 3500 2500 1900 , 
300 7500 R. 15000 15000 8600 4500 3200 2400 
500 7500 D: 25000 24100 6800. 3500 2500 1900 
500 7500 R. 25000 25000 8600 4500 32 2400 
600 4500 as 25000 24100 6800 3500 Pipe : 
600 4500 25000 25000 8600 4500 
Type F-3 Manually and Electrically-Operated Single-Throw Automatic Indoor 
500 13200 D. & E. 25000 25000 8100 4400 3200 2500 1400 1250 
500 13200 R. 25000 25000 9800 5300 3800 3000 1700 1500 
800 4500 D. i E. 40000 26900 7300 3600 st feats 
800 4500 40000 32900 9000 4400 
Type F-3 Manuals and Electrically-Operated Multiple-Multipole Sirk Automatic 
Indoor 
1200 13200 R. & E. 50000 50000 17000 9200 6600 5300 2940 2600 
1600 13200 R. & E. 65000 65000 22700 12300 8900 7000 3950 3500 
2000 4500 R. & E. 80000 56500 15300 7600 ate Bic ele ni whe ete 
2400 4500 R. & E 100000 75300 20400 10100 


*To obtain pyc he. 3 as capacity at any intermediate service voltage: 
A=Service voltage proposed. 


Let 








B=Next higher service voltage in table. 

C=Amperes interrupting capacity in table at voltage ‘'B.” 

D=Amperes interrupting capacity at voltage “‘A.” 

E=Amperes interrupting capacity at the lowest voltage at which the breaker is rated in the table. 
F=Limit of current to be admitted to series trip coils as given in the table. 


Then 





BxC 


(See Note 1) 


A d 
Note 1:—If value so calculated for ‘‘D" exceeds that given for ‘‘E” or ‘‘F,” then ‘‘E” or ‘‘F"” must be used as interrupting 


capacity of breaker at ‘‘A’’ or any lower voltage. 
The carrying capacity of series trip coils may prevent taking full 


(See also application rules for series-trip breakers on previous page.) 
+Number of times coil rating. 
§These are transformer-trip breakers with self-contained transformers. 
te-control manually-operated. E=Remote-control electrically- 


@D =Direct-control panel or panel-frame mounting, R. 


operated. Non-automatic manually-operated remote-con 


tAmperes. 


=Remo 


advantage of interrupting capacity of breaker. 


trol breaker ratings are the same as the direct-control breaker ratings. 
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APPLICATION OF OIL CIRCUIT-BREAKERS—Continued 
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Fic. 1—SHortT-CircuiT CHARACTERISTICS FOR THREE-PHASE SySTEMS BASED ON TOTAL 
K1LovoL_t-AMPERE RATING OF SYNCHRONOUS MACHINES 










Short-Circuit Charateristics For Three: Phase Systems. soho ba 
Based on Total Kva.Rating of Synchronous Machines. “~~ \~ | 
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Section 1-C—Part III 


OIL CIRCUIT-BREAKERS—GENERAL INFORMATION 


The oil circuit-breaker affords the best insurance 
against costly interruption of service. The breaker 
operation is positive, but, in the case of automatic 
overload breakers, can be adjusted to trip between 
wide limits of either breaker or relay calibration. 


Single-Throw 
The data given in this section, ynless otherwise 
specified, apply to single-throw breakers. 


Double-Throw 


Double-throw breakers, where not listed, can be 
supplied on special orders, as follows: (Prices will 
be quoted on request). 

Manually-operated double-throw circuit-breakers 
(downward-pull wall or pipe-mounting remote-con- 
trol with bell cranks above or below the floor) are 
made up of any combination of two separate single- 
throw circuit-breakers operated from one two-handle 
cover-plate. The two-handle cover-plate is supplied 
with a simple interlocking device so that only one 
throw can be closed at a time. The interlocking de- 


CURRENT RATING 


The rated current of a circuit-breaker is the great- 
est current in r. m. s. amperes which it will carry 
continuously at a specified frequency without any 
essential part having its temperature raised more 
than a specified number of degrees above an ambient 
temperature, or above a fixed temperature. 


The American Institute of Electrical Engineers has estab- 
lished heating standards for oil circuits-breakers. These are 
given in Sections 376 to 379, 392, and 721 of the supplement 
to the Standardization Rules dated November 8, 1918. They 
limit the maximum permissible temperature rise of coils and 
insulating materials of oil circuit-breakers to 65 degrees Centi- 
grade, based on an ambient temperature of 40 degrees Centi- 
grade, and the rise of other parts whose temperature does not 
effect the temperature of the insulating material to be such as 
not to be injurious in other respects. They also limit the 
maximum temperature of oil and contacts in oil to 70 degrees 
Centigrade» For an ambien temperature of 40 degrees Centi- 
grade, this permits a temperature rise of 30 degrees Centigrade 
for oil and for contacts in oil. Where, however, the ambient 
temperature is less than 40 degrees Centigrade, advantage may 
be taken of the condition to operate the parts at a higher tem- 
perature rise if the maximum temperatures specified are not 


METHODS OF 


Manual Operation 

Manual closing from a coverplate lever or handle 
on a panel or frame bracket is the ordinary method 
of closing small or medium sized circuit-breakers 
both panel-mounting and remote-control. With 
very large circuit-breakers, manual operation be- 
comes impossible or undesirable, owing to the 
inability of a man to throw a large breaker fast 
enough. for synchronizing purposes, and to escape 
possible injury incurred in closing a breaker slowly 
on a short circuit, or even to close the -circuit- 
breakers at all without excessive mechanical lever- 
age, which is wasteful of space. Stresses in manually- 
operated remote-control parts’ and the mechanical 
complication necessary to connect breakers located 
in positions inaccessible from the switchboard or 
control position, often preclude the use of manually- 
operated remote-control. 

In the smaller sizes of manually-operated remote- 
control circuit-breakers, the automatic details are 
mounted directly in the cover-plate, while in larger 


vice can be omitted on special order, thus permitting 
the transfer of a circuit without opening. Either 
or both throws of the double-throw circuit-breaker 
can be made automatic or non-automatic, as ordered, 
and when automatic can be equipped with under- 
voltage, underload or inverse-time-element attach- 
ment. All of the accessories specified for use with 
single-throw circuit-breakers (except triple-coil 
cover-plates) can be used on the double-throw cir- 
cuit-breakers. 

For electrically-operated double-throw circuit 
breakers, two single-throw breakers are used with 
wiring interlocked. The electrical interlocking of 
the control wiring should be made by means of a 
special five-point drum control switch. 


Special Breakers 
It is desirable to make projects covering circuit- 
breakers differing from standard as described and 
listed, the subject of special negotiation and cor- 
respondence with the Company. 


AND TEMPERATURE 


exceeded. The breakers listed herein are rated on ambient 
temperatures of 40 degrees Centigrade and comply with the 
standards adopted by the American Institute of Electrical 
Engineers. 


To determine the ambient temperature of reference for 
breakers mounted in cells or other places when the tempera- 
ture about the breaker varies considerably, take the average of 
the following three thermometer readings: one reading one 
foot below the breaker tanks, one reading one foot above the 
breakers terminals and a third reading midway vertically be- 
tween the first two, and one foot away from the,breaker frame. 


Altitude—Standard ratings of Westinghouse oil circuit- 
breakers apply for altitudes of 3300 feet above sea level and 
less. For higher altitudes standard listed breakers must be 
used on voltages less than their rated voltage, the amount of 
derating depending on the altitude. For operation above 
3300 feet the voltage ratings given must be multiplied by the 
following factors. 


Distance above sea level Voltage Rating Factor 


4000 feet 0.97 

6000 feet 0.90 

8000 feet 0.84 

10000 feet 0.79 

12000 feet 0.72 

14000 feet 0.66 
OPERATION 


sizes the automatic latching details are located in a 
special operating mechanism mounted at the circuit- 
breaker, thus taking the strain of the latch load off 
the panel and remote-control bell cranks and levers. 

All Westinghouse automatic overload-trip man- 
ually-operated remote-control circuit-breakers are 
known as full-automatic (trip free on overload); 
the tripping details being so designed that it is im- 
possible to latch the circuit-breaker closed when 
excessive overload or short circuit exists on any 
phase of the line. To accomplish this, two levers are 
provided, one being placed within the other. The 
outer lever is fastened to the operating handle; the 
inner lever is connected to the mechanism of the 
circuit-breaker proper. Under normal conditions, 
the levers move together due to a trigger on the 
outer lever engaged with the inner lever. The trigger 
is directly acted upon by the tripping coil plungers. 
If an overload or short circuit should come on the 
line the tripping coil core releases the trigger allow- 
ing the inner lever to return to the upper position, 
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thus opening the breaker. It is necessary for the 
operating handle to be returned to the upper posi- 
tion for latching with the inner lever before the 
circuit-breaker can again be closed. 

The manual remote-control method of operation 
is subject to the following limitations: 

(a) With bell cranks mounted either above or 
below the floor, the distance between the handle 
and the breaker units should not exceed 50 feet. 

(b) With horizontal remote control without bell 
cranks, that is, with the pull rod extending directly 
from the coverplate to the circuit-breaker units, 
the distance between the circuit-breaker and the 
switchboard should not be over 4 feet. 

(c) The ftiction interposed by a complicated 
system of bell cranks and rods must not be such as to 
prohibit the quick operation of the circuit-breaker. 

The control or operating rods should be of three- 
quarter-inch gas pipe and, except in lengths of two 
feet or less, should be operated in tension during 
the closing operation of the breaker. Vertical rods 
should be so arranged, if possible, that the weights 
are balanced. 

When distances are too great (in general when 
the total length of the operating rods exceeds 50 
feet) the weight of the rods and the friction in the 
standard mechanism may offer so much resistance 
to the proper operation that it will be necessary to 
install special operating devices. Such cases 
should be referred to the Company. 

Where distance between switchboards and switch- 
ing devices makes the application of hand-operated 
breakers questionable, electrically-operated break- 
ers should be supplied. Doubtful cases should 
be referred to the Company. 


Electric Operation 


In the field of power-operated circuit-breakers 
the Westinghouse Electric and Manufacturing 
Company has long maintained as standard, the 
electrical-solenoid method of closing, which is now 
used almost universally to the exclusion of various 
other methods, such as motor, hydraulic, and pneu- 
matic power. The electric solenoid type of operation 
is very flexible and permits mounting the operating 
mechanism on cell walls, on pipe frames, or on the 
floor above or below, or behind the circuit-breaker. 
Each type of breaker will, however, regularly em- 
ploy one or more arrangements that will be standard. 
Special arrangements will involve increased costs and 
time of delivery. The individual mechanism ar- 
rangements are shown in Figs. 171 to 175. 

Electric-operating mechanisms are usually pro- 
vided with combined accelerating and dashpot at- 
tachments, the former to insure speedy opening of 
the contacts on tripping, the latter to dissipate the 
kinetic energy of moving parts on the end of the 
opening stroke. They are also usually equipped 
with dashpots under the closing cores to absorb 
shocks of moving parts on closing. The action of 
these dashpots is regulated by adjusting screws 


which determine the extent of the valve opening. 

Control Circuit—Standard electric-operating (clos- 
ing and tripping) mechanisms are made for direct- 
current operation. This form, besides utilizing 
simpler construction, being more reliable in oper- 
ation and more easily kept in repair, is much more 
economical of space and power than alternating- 
current mechanisms. For special applications such 
as for alternating-current electrically-operated rail- 
way sectionalizing circuit-breakers and other instal- 
lations where no auxiliary source of direct-current 
power is available, special alternating-current 
operating mechanisms can be supplied; prices on 
request. Their evident disadvantages, however, 
make their general use undesirable. 

With inquiries, contemplating alternating-current 
control, submit full details for the installation 
contemplated, particularly the characteristics of the 
circuits supplying the power for the control circuits. 

Mechanism—The standard electric mechanism 
closes the breaker by a direct-current magnet and 
holds it closed by a latch and trigger which engage 
automatically. The tripping mechanism consists of a 
direct-current trip magnet acting on a trigger, which 
releases the latch, permitting the breaker to open. 

The closing and tripping mechanism is operated 
by a control switch, with or without control relays 
(switches) in the closing circuit, and usually with 
signal lamps as described on pages on ‘‘ Switchboard 
Accessories.’ 

All electric operating mechanisms have a small 
double-throw switch to open the shunt-trip coil 
circuit when the circuit-breaker opens and to operate 
the signal circuit (lamps). See Figs. 112 to 120 
for diagrams, 

The standard electric mechanisms are'regularly 
supplied with closing solenoids wound for 70 to 140 
volts (110 volts nominal) direct current. The time 
required to close a breaker from the time of the clos- 
ing of the control-switch contacts until the arcing 
contacts in the breaker touch, is 3/10 to 6/10 seconds. 
Coils for other than the aforementioned standard 
voltages, or of greater operating range, can be sup- 
plied upon special order; prices on request. 

The electric mechanisms are equipped with trip- 
ping coils, as standard, to operate at from 50 to 140 
volts direct current. 

Electric operating mechanisms can be furnished 
at the same price as those described but with closing 
coils to operate at from 140 to 280 volts, direct 
current, or to trip at from 100 to 280 volts, direct 
current. 

Trip coils of other than the standard voltage, or of 
greater operating range, or mechanisms for operation 
on 110, 220, 440, or 550 volts, 25 or 60-cycle alter- 
nating current, can be supplied on special order; 
prices on request. 

Manual closing—The electrically-operated break- 
ers can be closed manually by a handle inserted in a 
socket on the electric operating mechanism or break- 
er mechanism. 
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Summary of Methods of Operation 
Available 





REMOTE CONTROL 


Type Direct 
of Control 
Breaker Maaual Manual Electrical 
I Yes No No 
D Yes Yes No 
H Yes No No 
QF Yes Yes No 
PF Yes Yes Yes 
Acceleration 


One of the prime necessities in oil circuit-breaker 
operation is that when the contacts have commenced 
to separate they shall travel rapidly, especially 
during the first part of the stroke. Speed of opera- 
tion reduces the duration of the arc, reduces the 
amount of energy expended in the arc, reduces the 
volatilization of metal parts and oil, and, conse- 
quently, reduces the tank pressure which is a deter- 
mining factor in the ultimate capacity rating of a 
breaker. All small automatic circuit-breakers are 
provided with accelerating springs in the breaker 
itself; this insures speedy operation when the switch 


is unlatched. Automatic overload-trip remote- 
control circuit-breakers in smaller sizes are provided 
with accelerating devices mounted on one of the 
remote control bell cranks. This device precludes 
any possibility of the sticking of the circuit-breakers, 
when tripped, in case the system of remote-control 
rods and cranks is arranged so that they overbalance 
the weight of the circuit-breaker contacts; it also 
insures a rate of acceleration of moving parts greater 
than that due to unassisted gravity. Where the 
weight of the moving contact parts is large and there 
would be danger of breakage if they were suddenly 
arrested, the, accelerating device is equipped with 
an air cylinder and an adjustable valve to regulate 
the rate of stopping the moving contact. 


The beneficial effect on the operation of a circuit- 
breaker by this accelerating device is such that a 
remote-control circuit-breaker can be rated at a 
higher breaking capacity than the corresponding 
panel-mounting circuit-breaker. (See tables S, C 
and D of ‘‘Interrupting Capacities at various Ser- 
vice Voltages’? on pages on “Application of Oil 
Circuit-Breakers.’’) 


METHODS OF TRIPPING 


See schematic diagrams on following pages: 


Non-Automatic Trip 


Manually-operated circuit-breakers supplied for 
non-automatic operation are tripped by hand from 
the face-plate or breaker mechanism. 

Electrically-operated circuit-breakers supplied for 
non-automatic operation are supplied with a direct- 
current shunt tripping magnet acting on a trigger 
that releases the latch. The shunt-tripping magnet 
is usually energized by a circuit controlled from 
some central point, or it may be connected to a relay 
circuit, thus giving automatic features through the 
relays. 

When direct current is not available for operating 
the standard shunt-tripping magnet, special mag- 
nets usually can be supplied for using alternating 
current; price on request. 


Automatic Overload Trip 

Plain-automatic overload-trip  circuit-breakers 
when closed with an overload on the line will remain 
closed as long as the closing coil (of electrically- 
operated breakers) is energized, or the manually 
operated mechanism is held in the closed position. 
With electrically-operated breakers, when the clos- 
ing-coil circuit is opened, the breaker will not 
remain closed on overloads. Electrically-operated 
circuit-breakers, only, are regularly supplied plain- 
automatic. 

Full-automatic overload trip circuit-breakers have 
a mechanism as described under the heading 
‘Methods of Operation,’’ making it impossible to 
hold the breaker in a closed position while a con- 
tinuous overload condition or short-circuit exists 
on the circuit. 

Tripping from Current Transformers—For man- 
ually-operated circuit-breakers, direct tripping from 


the secondary of current transformers is the most 
common method of automatic-overload tripping 
where no time element feature is necessary. (See 
Figs. 12 to 25 and 60 to 87). For some low-voltage 
indoor circuit-breakers, series-trip overload coils can 
be used, mounted directly on the circuit-breaker. 
(See heading ‘‘Tripping from Series Coils’’ and 
Figs. 1 to 11). 

Where time-limit features are wanted, inverse 
time-limit dashpots are supplied on some types of 
Westinghouse circuit-breakers, or relays having this 
feature may be used. 

For electrically-operated circuit-breakers, trip- 
ping from the secondary of current transformers is 
most common. ‘This tripping can be accomplished 
by connecting the secondaries directly to the cur- 
rent trip coils of the circuit-breaker, or by connect- 
ing them to relays which operate the current trip 
coils or shunt trip coils. Series automatic-overload 
trip coils can also be used on some of the Westing- 
house electrically operated circuit-breakers. 


The coils for current-transformer automatic- 
overload trip are mounted on the cover-plate or on 
the breaker mechanism of the manually-operated 
circuit-breakers, and on the operating mechanism 
of electrically-operated circuit-breakers. A single 
5-ampere coil is regularly used on single-pole and 
two-pole circuit-breakers, and two 5-ampere coils on 
three-pole and four-pole double-coil circuit-breakers. 

On two- and three-phase ungrounded systems, 
two current transformers connected to two 5-amipere 
coils (Figs. 17 and 22) are recommended for over- 
load protection. 


On four-wire three-phase grounded-neutral cir- 
cuits, three current transformers connected in 
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“7” to two 5-ampere coils are recommended for 
automatic overload protection.. (See Fig. 19.) 

On balanced ungrounded two- or three-phase 
circuits one current transformer and one 5-ampere 
trip coil can be used for automatic overload pro- 
tection. (See Figs. 16 and 21). 

For three-phase reverse-power protection, three 
current transformers are necessary, and, when these 
are connected through reverse-current relays di- 
rectly to current trip coils, three 5-ampere coils are 
necessary. (See paragraphs on “‘Direct-Trip At- 
tachment,’”’ on a following page, also under the 
heading ‘‘ Oil Circuit-Breaker Accessories.’’) Triple- 
coil overload tripping can usually be supplied on 
special order; price on request. 

Ordinarily, where current transformers are used 
for instruments and watthour meters, the trip coils 
can be connected to the same transformers, if 
great accuracy is not required. Where not required 
for instruments or meters, lower priced transformers 
of good accuracy are available for connection di- 
rectly to the circuit-breaker trip coils or to relays. 
For descriptions of current transformers see Section 
3-B on ‘‘Westinghouse Instruments and Relays”’ 
and data under the heading ‘Oil Circuit-Breaker 
Accessories.”’ ; 

Tripping from Series Coils—The coils for series 
automatic-overload trip are either dry insulated, 
mounted on the switchboard coverplate, or they are 
contained in the circuit-breaker oil tank. In the 
former case, the main connections to the series trip 
coils are made through holes in the panel; these 
holes being covered by the coverplate. This 
method of trip is recommended to be applied only 
to small low-capacity installations, not having cur- 
rent transformers for meters. (See Figs. 1 to 11 
for connections. ) 

Tripping Calibration—Breakers automatically 
operated from current transformers and current- 
transformer trip coils or from series trip coils are 
calibrated to function through a range of from 80 
to 160 percent of the normal current rating of the 
current transformer or of the series trip coil, unless 
otherwise specified. The tripping coils can be set 
to function at any current within the range given on 
the scale by means of an adjusting screw at the bot- 
tom of the coil. Since the transformer trip coils are 
energized by power from the secondaries of series 
transformers in the main circuit, the high voltage 
is removed from the coverplate (and therefore from 
the front of switchboard panel or other operating 
station). 

Inverse Time Limit—When inverse time limit is 
required to prevent the circuit-breaker coming out 
unnecessarily on short overloads, an’ adjustable 
inverse-time-limit dashpot can be applied to the 
standard coverplate of some breakers. With various 
mixtures of oil, the time limit can be varied con- 
siderably. For time characteristics using oil fur- 
nished with the attachment, see information under 
general heading ‘Oil Circuit-Breaker Accessories.” 


With other breakers the inverse-time-limit dash 
pots are located in the breaker tank and operate in 
the breaker oil thus eliminating the possibility of 
using various oil mixtures. 

Relays—Where a more reliable time limit is re- 
quired for selective operation of circuit-breakers 
than can be provided by the type of dashpot 
described above, protective relays should be used in 
connection with the circuit-breaker trip coils. 
For description and connection diagrams of the 
selective protection possible with relays, see Section 
3-B on ‘Westinghouse Instruments and Relays.” 
The use of relays and transformers in connection 
with an auxiliary source of direct current for tripping 
obviates the use of overload coils and the dashpot 
time-limit feature on circuit-breaker or cover-plate. 

Direct-Trip Attachment—The direct-trip attach- 
ment is a retaining coil which prevents the tripping 
plunger from acting to trip the circuit-breaker until 
the relay (contact-closing type) operates. This 
device requires no shunt-trip circuit and is appli- 
cable where no reliable direct-current or alternat- 
ing-current shunt-trip power is available. For lists 
of direct-trip attachments see pages on ‘Oil Cir- 
cuit-Breaker Accessories.’’ Connection diagrams 
will be furnished on request. 


Tripping Attachments 


The tripping arrangements described in the fol- 
lowing paragraphs can usually be provided. 

Automatic Undervoltage—Where automatic un- 
dervoltage protection is required, or where tripping 
is desired upon failure of power rather than from 
an auxiliary circuit, an automatic undervoltage 
trip can be supplied. Up to 600 volts alternating 
current the coil of this attachment is shunted 
directly across the line, but on higher voltages the 
coil is connected in the secondary of a voltage trans- 
former as shown in Figs. 158 to 162. 

To prevent the burning out of the coil, due to 
open magnetic circuit, the standard arrangement of 
the automatic-undervoltage mechanism provides 
for the automatic retrieving of the plunger to its 
original position upon the opening of the circuit- 
breaker. With this arrangement, the coil must be 
connected on the incoming line, for otherwise the 
circuit-breaker cannot be closed, as the under- 
voltage attachment will trip the circuit-breaker 
before the contacts come together. When, however, 
a hand-operated circuit-breaker controls a high- 
voltage line, and excitation for the undervoltage coil 
is obtained from the low-voltage side, then the plung- 
er must be retrieved by hand, or automatically 
when closing the circuit-breaker, as the closing of the 
circuit-breaker is necessary to put voltage on the 
coil. When electrically-operated circuit-breakers 
are used for this kind of service, a separate auto- 
matic retrieving mechanism is used, operating 
jointly with the circuit-breaker closing operation for 
returning the undervoltage plunger to its normally 
closed position. 
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Automatic Underload—The automatic under- 
voltage trip attachment as described above can be 
supplied with a 5-ampere coil and then used as an 
automatic underload-trip device in connection with 
apprupriate current transformers to trip the circuit- 
breakers upon the load decreasing below a prede- 
termined amount. These are of the manual-reset 
form. 


Automatic Overvoltage trip coils can be used on 
Westinghouse circuit-breakers to trip the breaker in 
case the voltage of the circuit increases to a certain 
predetermined setting. 


Tripping Combinations 


On most hand-operated Westinghouse circuit 
breakers, when a double-coil, or a triple-coil cover- 
plate is used, either a shunt trip or an overvoltage- 
trip coil, or both, can be added on special order in 
the place ordinarily occupied by one or more of the 
overload coils. This is possible with or without an 
underload or undervoltage attachment. 


The following standard combinations can be sup- 
plied. For other than these combinations, special 
inquiry should be made to the Company to deter- 
mine the feasibility of the proposed combination. 


On double-coil automatic standard single-handle 
coverplate of the current-transformer-trip breakers: 


2 overload coils and 1 undervoltage attachment. 

2 overload coils and 1 underload attachment. 

2 overvoltage coils and 1 undervoltage attachment. 

2 overvoltage coils and 1 underload attachment. 

1 overload coil, 1 shunt coil, and 1 undervoltage attachment. 

1 overload coil, 1 shunt coil, and 1 underload attachment. 

1 overload coil, 1 overvoltage coil, and 1 undervoltage attach- 
ment. 

1 overload coil, 1 overvoltage coil, and 1 underload attach- 
ment. 

1 shunt coil, 1 overvoltage coil, and 1 undervoltage attach- 
ment. 

1 shunt coil, 1 overvoltage coil, and 1 underload attachment. 


On the double-coil automatic standard single- 
handle coverplate of the series-trip breakers; 


1 overload coil and 1 shunt. coil. 
1 overload coil and 1 overvoltage coil. 


On the triple-coil automatic special single-handle 
coverplate of the transformer-trip breakers (prices 
for this coverplate on request) ; 


3 overload coils and 1 undervoltage attachment. 
3 overload coils and 1 underload attachment. 
2 overload coils, 1 overvoltage coil, and 1 undervoltage 


attachment. 

2 overload coils, 1 overvoltage coil, and 1 underload attach- 
ment. 

2 overload coils, 1 shunt coil, and 1 undervoltage attach- 
ment. 


2 overload coils, 1 shunt coil, and 1 underload attachment. 

1 overload coil, 1 overvoltage coil, 1 shunt coil, and 1 under- 
voltage attachment. 

1 overload coil, 1 overvoltage coil, 1 shunt coil, and 1 under- 
voltage attachment. 

2 overvoltage coils, 1 shunt coil, and 1 undervoltage attach- 
ment. 

2 overvoltage coils, 1 shunt coil, and 1 underload attach- 
ment. 

3 overvoltage coils, and 1 undervoltage attachment. 

8 overvoltage coils and 1 underload attachment. 


On the double-coil automatic standard double- 
handle (D. T.) coverplate of the transformer-trip 
breakers (double-coil coverplates are used on 
double-throw breakers listed as single-coil as well 
as double-coil) : 


2 overload coils and 2 undervoltage attachments. 

2 overload coils and 2 overload attachments. 

2 overload coils, 1 undervoltage attachment, and 1 under- 

load attachment. 

overload coil, 1 overvoltage coil, 1 undervoltage attach- 

ment, and 1 underload attachment. 

overload coil, 1 shunt coil, 1 undervoltage attachment, 

and 1 underload attachment. 

overvoltage coil, 1 shunt coil, 1 undervoltage attachment 

and 1 underload attachment. 

2 overvoltage coils, 1 undervoltage attachment and 1 un- 
derload attachment. 


On the double-coil automatic standard double- 
handle (D. T.) coverplate of the series-trip breakers; 


1 overload coil, 1 shunt coil, and 1 undervoltage attachment. 

1 overload coil, 1 shunt coil, and 1 underload attachment. 

1 overload coil, 1 overvoltage coil, and 1 undervoltage at- 
tachment. 

1 overload coil, 1 overvoltage coil, and 1 underload attach- 
ment. 


On the triple-coil automatic special double- 
handle (D. T.) coverplate of the transformer- 
trip breakers (prices for this coverplate on re- 
quest); 


3 overload coils and 2 undervoltage attachments. 

3 overload coils and 2 underload attachments. 

3 overload coils, 1 undervoltage attachment, and 1 under- 
load attachment. 

2 overload coils, 1 shunt coil, 1 undervoltage attachment, 
and 1 underload attachment. 

2 overload coils, 1 overvoltage coil, 1 undervoltage attach- 
ment, and 1 underload attachment. 

1 overload coil, 1 overvoltage coil, 1 shunt coil, 1 under- 

2 

a 


—_— > 


voltage attachment, and 1 underload attachment. 
overvoltage coils, 1 shunt coil, 1 undervoltage attachment 
and 1 underload attachment. 

overvoltage coils, 1 undervoltage attachment and 1 under- 
load attachment. 


CONSTRUCTION 


The construction of all breakers isesuch that the 
entire breaker may be assembled, lined up, and the 
contacts adjusted before the tanks are placed in 
position. This feature of accessibility is a decided 
advantage in securing quick and accurate repair 
and adjustment. In breakers having separate pole 
units, a pole unit can be quickly removed and an- 


other substituted, thus reestablishing service in a 
minimum of time. 

Instruction cards for installing and operating are 
supplied with all breaker shipments. These cards 
should be carefully read and the’instructions fol- 
lowed to obtain the best operating results. 
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TYPE OF MOUNTING 


To a large extent, the available space and the re- 
quired degree of isolation of live parts determine the 
mounting construction of a circuit-breaker. Gener- 
ally speaking, for simple plants of not over 3000- 
kilovoltampere capacity requiring panels up to 800- 
ampere capacity, and where the voltage is not higher 
than 2500, single-frame circuit-breakers can be 
mounted directly on a switchboard panel, on the 


panel frame, or on a separate pipe-mounting bracket. ~ 


Where the requirements exceed these, remote con- 
trol with the circuit-breaker mounted away from 
the board and controlled from the panel either by 
direct mechanical connection or by an auxiliary 
electrical circuit becomes advisable. Where a high 
degree of isolation is not necessary, open mounting 
of breakers on wall or pipe frames is permissible. 
For large power houses and high-capacity sub- 
stations of moderate voltages, where it is necessary 


HANDLE AND 


The coverplate with handle for the manually- 
operated indoor breakers is mounted on the front of 
the panel or pipe-frame brackets. The same type of 
coverplate arrangement is used on the types D 
H, QF and F (except type F-3 multiple multipole) 
manually-operated breakers. A coverplate equipped 
with a socket and removable operating handle is 
used on the type F-3 multiple multipole manually- 
operated breakers. A switchboard or other switching 
scheme carrying a system of manually-operated 
Westinghouse breakers, either panel mounting, 
panel-frame mounting, or remote-control pipe- 


TERMINAL 

In order to preclude the possibility of dust and 
dirt collecting on exposed insulating surfaces, re- 
ducing the insulating value of such surface so that 
flashover between terminals or between terminals 
and ground may occur on the outside of the breaker, 
it is recommended that on service voltages of 2200 
and over, all exposed terminals be insulated after 
installation. This also prevents the possibility of 
short-circuiting terminal leads by conducting gases 
expelled from the tanks and vents when the circuit- 


to isolate the units as much as possible, the cell- 
mounting circuit-breaker is desirable. See Figs. 
163 to 174 for suggested arrangements. 


Summary of Types of Mounting 
Available 


Manually Operated 


MounrtTING 
Type 
ot 
Breaker | pane] | Panel | Wall Pipe Pole | Subway 
Frame Frame 
I Yes No Yes No No No 
D Yes No Yes No Yes Yes 
H Yes No Yes No Yes No 
OF Yes Yes Yes Yes No No 
F Yes Yes Yes Yes Yes Yes 





Electrically Operated 





F | No | No Yes Yes No 


| 
COVERPLATE 


frame, or wall mounting, presents a neat and uni- 
form appearance on its front due to the use of the 
same style and type of coverplates and operating 
handles. 

The full-automatic manually-operated types QF 
and F oil circuit-breakers have the overload trip 
mechanism (coils, releasing triggers, etc.) mounted 
in the coverplate, whereas the type H breakers 
have the overload coils in the breaker tanks. 

One or more operating handles may extend 
through the coverplate depending upon the breaker- 
construction. 

















INSULATION 


breaker ruptures heavy short-circuits. 

For many Westinghouse oil circuit-breakers 
special micarta insulating tubes are made for this 
purpose; these are listed under ‘‘Oil Circuit-Breaker 
Accessories.’’ These tubes, when provided with 
caps at the top, provide an easily removable and 
an effective form of terminal insulation. However, 
for ordinary service, taping of exposed leads is all 
that is required. i 


OIL 


(For more complete information on insulating oils, 
see Section 5-A on ‘‘Westinghouse Insulating Mate- 
rials and Supplies’’). Wik: j 

(For oil drying and purifying outfits, for cleaning and 
dehydrating insulating oils, see Section 4-B on‘ West- 


inghouse Feeder-Voliage Regulators and Transformer . 


Apparatus’). 

For ordinary use, the standard HF (high-flash) 
oil is used with oil circuit-breakers, and a quantity 
sufficient for the circuit-breaker is regularly fur- 
nished as standard (and is included in the list price). 
This oil begins to thicken at a temperature of 15 
degrees Fahrenheit. When oil circuit-breakers 
are installed in locations where they will be sub- 
jected to lower temperature than this, 15-F oil 
should be used (and ordered as an additional item 
on the order). 15-F oil does not begin to thicken 


until the temperature of minus 50 degrees Fahren- 
heit is reached. It is a rather light oil and volatilizes 
readily, so that care must be taken when it is used 
im the summer time, to see thatthe level of the oil 
is not so lowered by evaporation as to appreciably 
decrease the head of oil over the contacts. 

As the oil in oil circuit-breakers should preferably 
be changed and contacts cleaned twice a year, it is 
recommended that where such apparatus is subject 
to low temperatures, 15-F oil be substituted for 
HF in the fall, and this replaced again by HF in 
the spring. 

Satisfactory operation of oil circuit-breakers depends 
upon the use of suitable oil; hence, use only oil furnish- 


ed with the breaker or recommended therefor by the 
breaker manufacturer. 
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Section 1-C—Part III 


OIL CIRCUIT-BREAKERS, GENERAL—Continued 


DIAGRAMS OF TYPICAL CIRCUIT-BREAKER CONNECTIONS 


Index 


Hand-Operated Breakers 


OVERLOAD TRIP Fics. 
Single-Throw 
Seriesadtetine ts Serdar therie Dhie Qe can oh hotayes 1 to 11 
Current-Transformer-Trip 
IVIL CHIOIE LICL AVS. ecco c aaiee wn dineteriove’s> 12 to 25 
With Contact-Opening Relay........ 26 to 37 
Double-Throw 
Series- Trip . 
Both Throws Automatic............-. 41 to 48 
One Throw Automatic ............... 49 to 59 
Current-Transformer-Trip 
Without Relays 
Both Throws Automatic.......... 60 to 73 
One Throw Automatic............ 74 to 87 


OVERLOAD AND SHUNT OR UNDERVOLTAGE TRIP / 
Single-Throw 
With Contact-Closing Relays............ 122 to 133 
Double-Throw 
With Contact-Closing Relays 


Both Throws Automatic............. 134 to 145 
One’ Throw Antomaticynssesss.. uae: 146 to 157 
UNDERVOLTAGE/ CRIP Sooo cngite sic Aalst bid x 158 to 162 


Electrically-Operated Breakers 
Sigle=TArOW erase «ac eins la'e vive sinlaisdl Maen haels seterauee 112 to 118 


For other diagrams of typical connections refer to section -B— “Westinghouse Instruments and Relays” and to Westing- 


house Switchboard Data Book. 


Key to Symbols Used 


Series Trip Coil 


OQ Irip Coil used with Current Trans/ormers 
Shunt Trip. 


© Closing Coil 


Current Tronsformers. * 


Control Relay 


Open 
Trip 
Off 
Close 


Control Switch with 
Lamp Catout for 
Single-Bus System. 


@®) Red Indicating Lamp 
Lights when Circuit -breoker Closes. 
Dark when Circuit breaker Opens. 


©) Green Indicating Lampe 
Lights when Circuit -breaker Opens 
Dark when Circuit-breoker Closes 


@) White Indicating Lamp _. 
Lights when Breaker is Tripped by Relay. 


oo? 8Pt Pallet Switch. e. 
Contacts shown for Open Position of 
Circuit breaker. 


6 Pt Pallet Switch. 
Contacts shown tor Closed Position of 


Circutt-breaker. 


© olo © 


iD 


Open 
Ini 
Close 


a 
SS 


Control Switch with 
lamp Cutout and 
Relay Cutout for 

Double-Bus System. 


*Like-polarity primary and secondary terminals of current transformers are marked with white or black tape. All current 
transformers must be connected with the same polarity (color) of primary tertninal nearest the breaker. For diagram purposes 
as outlined, current-transformer secondary terminals have the same polarity (color) as the primary terminal shown adjacent 


there 


[ 


Single-Pole Iwo-Pole Two-Pole 
Jingle-Phase Jingle-Phase Single-Phase 
One Trip Coil ~—s Two-Wire Two Trip Corls 
One Trip Coil 
Fig. 1 Fig. 2 fig. J 





Three-Pole Three-Pole Three-Pole 
Single-Phase  Three-Phase Three-Phase 
Three-Wire Galanced Load ~— Two Trip Coils 
Iwo Inp Coils = One Trip Coil 

Fig. 4 Fig. 5 Fig. 6 
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OIL CIRCUIT-BREAKERS, GENERAL—Continued 


Section.1-C 
Figures 

‘ 

\ 

' 

1 

1 

{ 
Three-Pole four-Pole Four-Pole 
Three-Phase Two-Phase Two-Phase 


Two-Pole Two-Pole Three-Pole Three-Pole Three-Pole Three-Pole 
Jingle-Phase Jingle-Phase — Single-Phase Three-Phase Three-Phase  Three-Phase 
Oné Trans. Grounded Neutra/ Three: Wire Balanced Load Two Trans. Two Trans. 
One Trip Coil Two Trans. - Two Trans. One Trans. Two Trip Coils One Trip Coil 
Two Trip Coils Two Trip Coils One Trip Coil 
Fig. 13 Fig. /4 Fig. 1§ 19.16 ig.(7 fig.18 


Three or Four-Wire Balanced Load ‘Twa Trip Coils 
Three Trip Coils One Trip Coil 


Fig.7 fig.8 fig. 9 


chek 


7 to 32 


ue \ 
four-Pole Four-Pole 


Two-Phase Two-Phase 
four-Wire Five-Wire 
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January, 1920 


J ingle-Pole 
J ae 


One 


Trans 


Three Trip Coils Four Trip Coils. One Trip Coil 


Fig. 10 Fig. 1 


Three-Pole Three-Pole four-Pole four-Fole four-Pole 
Three-Phase Three-Phase Two-Phase __—- Two-Fhase Two-Phase 
Three Trans. Three Trans. Balanced Load = Two Trans. /nter-connected 
Z-Connected Y¥-Connected One Trans. Two Trip Coils Three Trans. 


Two Trip Cojls Three Trip Coils One Trig Coil 
Fig.19 Fig. 20 Fig. 2/ 


Phase A 


Pee ee ew woe wm ee 








Three Trip Coils 


Fig.22 Fig. 23 


fig.lé 


ile we 


Four-Pole 
Two-Phase 
Balonced Load 
Two Trans. 

One Trip Coil 


Fig. 16A 





four-Fole 
Two-Phase 

Four or Five-Wire 
four Trans. 
four Trip Coils 





Phase B Three-Pole Three-Pole 

four-Pole Three-Phase Three-Phase 

Two-Phase Iwo Trans. Two Relays Z-Connected 

four or Five-Wire Iwo Trip Coil Three Trans. Two Relays 

four Trans.. Two Direct Trip Attachments. Two Trip Coil 

Two Trip Coils Two Direct Trip Attachments 
fig.25 fig Jl Fig 32 
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Three-Pole 
Single-Phase 
hte: -Wire 
Two Trip Coils 


Fig.4/ 


Four-Pole 
Two-Phase 
Four-Wire 
Three Trip Coils 


nie 


Fig.47 
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OIL CIRCUIT-BREAKERS, GENERAL—Continued 


Figures 41 to 63 








Three-Pole Three-Pole Three-Pole Four-Pole four-Pole 
Three-Phase  Three-Phase _— Three-Phase Two-Phase [wo-Phaseé 
Balanced load § TwotnpCoils Three or four-Wire Balanced Load Two Trip Coil 
One Trip Coil Three Trip Coils One Trip Coil 
Fig.42 fig. 43 Fig. 44 F1g.45 Fig. 46 
| 
roca 
h, 
; 
at 
four-Pole JSing/e-Pole Single-Pole Jingle-Pole  Three-Pole 
Two-Pole J1g/e-Phase Single. -Phase Jingle-Phase Single-Phase 
four or Five-Wire One Trip Coil One Trip Coil we. Trip Coils Three-Wire 
four Trip Coils Twa Trip Coils 
Fig. 46 Fig. 49 Fig. 50 Fig. 51 Fig, 52 





fae 





Three-Fole Three-Pole Three-Pole Four-Pole four-Pole four-Pole 
Three-Phase Three-Phase  Three-Phase Two-Phase Two-Phase Two-Phase 
Balanced load §=TwoTrip Corls Three or four-Wire Balanced Load Two Trip Coils = Four-Wire 
One Trip Coil Three Trip Coils One Trip Coil Three TripLoils 
Fig. 53 fig. 54 Fig.55 Fig. 56 Fig. 57 Fig. 58 
o 
1 : ! 
| 
' ‘ 1 
1 ; ' 
' 1 1 
' 1 ' 
i ee 
I a 
Four-Pole Jing/e-Pole Two-Pole Two-Pole Three-Pole 
Two-Phase siege: Phase Single-Phase Jingle-Phase Jing/e-Phase 
four or Five-Wire Oné Trans One Trans Grounded Neutral Three Wire 
four Trip Cor!s One Trip Cor! One Trip Coil Two Trans Iwo Trans 
Two Trip Coils Two Trip Corls 
Fig 59 Fig. 60 Fig. 61 Fig. 62 Fig. 63 
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Three-Pole 
Three-Phase 
Balanced Load 
One Tronstormer 
One Trip Cor! 





Fig. 64 


Three-Phase 

Three or Four-Wire 
Y-Y Connected 
Three Transformers 
Three Trip Coils 


Bat ah Fig. 68 


:  Three-Pole 
j 


eNO RE ce 


it Four-Pole 
Bs at Two-Phase 
four or Five-Wire 
four Trans. - 
\ Four Trip Coils 


Fig. 72 


acer cei De ty 


amt 


mt ina 


' Three-Pole 
Bi | Jingle-Phase 
Bh Three-Wire 
Two Trans - 
+ Iwo Trip Coils 


hh. Fig. 77 
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Figures 64 to 80 





Three-Pole 
Three-Phase 

Two Transformers 
Two Trip Coils 


Fig 65 


four-Pole 
Two-Phase 
Balanced Load 
One Transtormer 
One Trip Coil 


Fig. 69 





q 





Fe 
hs 





ee 
HLL: 


Three-Pole 
Three-Phose 

Two Transtormers 
One Trip Co/ls 


Fig. 66 


e 





four-Pole 
Two-Phase 


Two Transtormers 
Two Trip Coils 


Fig. 70 
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Three-Pole 
Three-Phase 

Three or four-Wire 
Z-Connected 

Three. Transformers 
Two Trip Coils 


Fig. 67 





Four-Pole 
Two-Phase. 
/nter-connected 
Three Transtormers 
Three Trip Calls 





fig. 71 
Two-Pole Two-Pole 
Single-Phase Single-Phase 
One Traas Two Trans” 
One Trip Coil Two trip Coils 
Fig. 75 Fig. 76 


ra 


— 4 

Four-Pole Single-Pole 

Two-Phase Jing/e-Phase 

Four or Five-Wire Two-Wire 

four Trans One Trans. . 

Two Trip Coils One Trip Coil 

Fig.73 Fig. 74 
Three-Pole Threeé-Pole 
Three-Phase Three:Phaseé 
Balanced Load Two Trans 
One Trans Two Trip Coils 
One Trip.Cort 
Fig 78 Fig. 79 


Three-Pole 
Three-Phase 
Two Trans 
One Trip Coil 
Vector Parallel 


Fig. 80 








OIL CIRCUIT-BREAKERS, GENERAL—Continued 
Figures 81 to 115 
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Three-Pole Three-Pole four-Pole four-Pole 
Three-Phase Three-Phase . Two-Phase Two-Phase 
Three or four-Wire Three or four-Wire Balanced Load Two Trans 
Z-Connecled Three Trans One Trans Two Irip Coils 
Three Trans Three Trip Coils One Trip Corl 
Two Trip Coils Y-Y¥ Connected 

Fig. 8/ 





Four-Pole Four-Pole Four-Pole 
Two-Phase Two-Phase Two-Phase 
Inter-connected Four or Five-Wire Four or Five-Wire 
Three Transformers /nter-connected /nter-connected 
Three Trip Carls Four Transformers Four Transtormers 
Four Trip Coils Vector Porralle! 
Two Trip Coils 
fig.85 Fig. 86 Fig. 87 
A.C. Bus for Lighting. A.C Bus for Lighting. 















From Contact- 
Resistors tor Lamp Closing Relay 
Circuit over /40 Volts.) \ , when used. 






Resistor tor Lamp 
Circuit over 140 








Resistor for Control 
Circuit over 125 Volts. 












H10 to 125 Volt D.C. Control Bus. M0 to 125 Volt D.C. Control Bus. 
Three -Wire Control lamp Cutout Contacts, Separate Three-Wire Control, Control Relay Separate 
lighting Circuit. Lighting Circuit 
Fig. M2 fig. W3 
M0 to 125 Volt D.C. Control bus. N0 to 125 Volt 0.0. Control Bus. 
Eee PON 28ers LOTR 














from Contact 
From Contact- . 
Closing Relay Resistor for Control -—< ee oor 
Resistor for Control when used, Circuit over /40 Volts. . 
Circuit over /40 Volts 
, Control Relay 
Resistor for Control 
Circuit over 125 Volts 
<a Close 
Three-Wire Control,0.C. Lamp circuit with Three Wire Control, DC lamp Circuit Control Relap 
Lamp Cutout Contacts. 
' fig. Mit fig 
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OIL” CIRCUIT-BREAKERS, GENERAL—Continued 


Figures 116 to 129 


DC. Control Bus. D.C.Control Bus. 















Resistors for 
ontrol Circuit 












From Contac 
Closing Relay 
when used. 


from Contact 
Closing Relay. 
when used. 


Resistor for Control 
Circuit over 125 Volts. 













Close Control Reloy. 
a sf 
Two-Wire Contral with Two-Lamp Controller. Two-Wire Control, Two-Lamp Controller with 
f Control Relay 
fig: H6 Fig. 7 
Belt 
Bell Bus 
+ 
Control 
Switch from Contact 
Closing kelay 
when used. 
White lamp indicates, & bell rings 
when breaker Is tripped by 
action of automatic relay. 
Breaker 
four-Wire Control —Three-Lamp & Bell Alarm Controller. 
fig. 8 
Single-Phase Circuits 
To Trip Circuit To Trip Circuit ToTrip Circuit 
Single-Poh Two-Po/e. Pole. Single-Phase 
‘sinble-Phase Jingle-Phase Tyee Wire um 
One Trans. One Trans. Zwo Trans, Two Re/ays 
One Relay, One, Relay, 
Fig.122 Fig.123 Fig.125 
Three-Phase Circuits 
To Trip Circuit ToTrip Circuit To TripCircuit To Trip Circuit 
| ! 
' \ 
' 1 
1 ' 
: \ 
' 1 
' | 
' I 
' i 
t 
Three-Pole Three-Pole Three-Phase Three-Pole Three-Phase 
ene che fon ole Three-Phase Thxee-Wire or Four-Wire Three-Wire or four-Wire 
dplagced fofe wo Trans. Two Relays Z Connected Ground System ¥-Connected 
fi y Three Trans. Two Relays Three Trans. Three Relays 
Fig. 126 Fig.127 fig.128 Fig. 129 
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OIL CIRCUIT-BREAKERS, GENERAL—Continued 
Figures 130 to 145 


Two-Phase Circuits 





ToTrip Circuit To Trip Circuit To Trip Circuit 
ee ma 
! 
i 
' 
‘ 
1 
| 
' 
! 
1 
four-Pole four-Pole four-Pole. 
Two-Phase Two-Phase Two-Phase, four-Pole. Two-Phase 
Balanced Load Two Transformers /nter-connected four or Five-Wire 
One Transformer Two Relays Three Transtormers, four Trans. Four Relays 
One Relay Three Relays 
Fig. 130 Fig. /3/ Fig. 132 Fig. 133 


Single-Phase Circuits 





To Trip Circuit To Trip Circuit To Trip Circuit To Trip Circuit 
' 
' 
' 
i- 
' 
i 
' = = —~ 
‘ = = = 
' 
Single-Pole Two-Pol Two-Pole Three-Pole Single-Phase 
Single-Phase \single-Phase Jingle-Phase. Three-Wire 9 
Oneé Transformer One Transtormer Two Transformers Two Transformers 
One Relay One Relay Two Relays Two Relays 
Fig. 134 Fig.135 Fig. 136 Fig. 137 


Three-Phase Circuits 


To Trip Circuit To Trip Circuit To Trip Circuit To Trip Circuit 





wee nnn a n----5 


Three-Pole Three-Ph Three-Pole. Three-Phase Three-Pole Three-Phase 
Three-Pole Three-Phase Two Tronsormers ha Three or Four-Wire, Three or Four-Wire 
Balanced Load Two Relays Grounded Systems Y-Connected 
One Transtormer Z-Connecte Three Transformers Three Relays 
One Relay Three Transformers Two Relays 
Fig. 138 Fig. 139 Fig. 140. Fig. 141 


Two-Phase Circuits 


To Trp Circuit To Trip Circuit To Trip Circuit To Trip Circuit 


pet aes 10/0 


= 











” 


four-Pole Two-Phase 


four-Pole Two-Phase Four-Pole. Two-Phase four-Pole Two-Phase or Five-Wire 
Salenced Load, Two Tronstormers. Two Relays, | Three Transformers Three Relays four Transformers 
One Transtormer One Relay four Relays 

; Fig. 142 Fig. 143 Fig. 144 Fig. 145 
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OIL CIRCUIT-BREAKERS, GENERAL—Continued 


Figures 156-A and 156-B 


DC: Control Bus. 






This contact closed when 
S~ cross. bar is latched open. 


“This cross bar latches ‘ 
IN Open position. 


atch release coil 
DashPot 


Closina Coli Type AN 
helay 
Iype CO i» | rip 
elay 


Fic. 156-A—Trip-FREE RELAY, ONE PER STATION 









3 MastNg Coll 


=A 


Push 
Button 


je er eet ee bapase pi or orl eae HM 


5 VOC Controlbus — Controller 


Fic. 156-B—Trip-FREE RELAY, ONE PER STATION 
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OIL CIRCUIT-BREAKERS, GENERAL—Continued 
Figures 158 to 165 


from Contact rom Contact 
ote Relay Closing Relay. 










Line or Contro/ Switch. \or Control Switch. Line Line 
é 
: Transformer 
when used. 
Transformer 
spynt ab when used. 
Cutout a 
Contacts openwhen Resistance 
Breaker is open. ss . Hae 
Load Low-Voltage Supply; Low-Voltage Supp! Loa od 
or Control Bus.— or Contro? Be. y 


Connectionstor Connections for Shunt Connections for Under- Connections for Connections for Hand- 
Underload Trip Trip Coil to Shunt Trip voltage Trip Coil used Self-resetting resetting Undervoltage 


Coil with Hand Cutout Contacts. with Resistance as Type of Under- ‘Trip Device. : 

Resetting Mech- a Shunt Trip. voltage Trip Connection also. applies 

anism. Device. for Overvoltage Trip. 
Fig.158 Fig. 159 Fig. 160 Fig. 161 Fig. 162 


METHODS OF MOUNTING MANUALLY-OPERATED CIRCUIT-BREAKERS 





Fic. 164—MANUALLY-OPERATED DIRECT- 
CONTROL CIRCUIT-BREAKER, PANEL- 
FRAME-MOUNTING (AUTOMATIC) 





Fic. 163—MANUALLY-OPERATED 
DireEcT-CONTROL CIRCUIT- 
BREAKER, PANEL-MOUNTING 
(AUTOMATIC) 





Fic. 165—MANUALLY-OPERATED REMOTE-CONTROL 
os bree 2 CrRCUIT-BREAKER, WALL-MOUuNTING, BELL 
Fite : CRANKS ABOVE FLOOR (AUTOMATIC) 


nt PAE P= = 


as 


= ee mn or 
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Figures 166 to 170 





Fic. 167—-MANUALLY-OPERATED REMOTE- 
CONTROL CIRCUIT-BREAKER, PIPE-MOUNTING, 
HorizontTaLt PuLt, wiTHOUT BELL CRANKS, 
(Non-AUTOMATIC) 


Fic. 166—MANUALLY-OPERATED REMOTE-CONTROL CIRCUIT- 


BREAKER, PIPE-MOUNTING, BELL CRANKS 


BELow FLoor (AUTOMATIC) 





Fic. 168—MANUALLY-OPERATED 
REMOTE-CONTROL CIRCUIT-BREAKER, 
Watt MountTinc, Upwarp PUwLt, 
WITHOUT BELL CRANKS, (AUTOMATIC) 








Fic. 169 —-MANUALLY-OPERATED REMOTE-CONTROL 
MULTIPLE SINGLE-POLE CIRCUIT-BREAKER, 
WAaALL-MounTInG, BELL CRANKS ABOVE 
FLoor, (AUTOMATIC) 








‘o 


Fic. 170—MANUA'.LY-OPERATED REMOTE-CONTROL 
MULTIPLE-MULTIPOLE CIRCUIT-BREAKER 
PiIpE-MOUNTING, BELL CRANKS 
ABOVE FLoor, (Non-AUTOMATIC) 
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OIL CIRCUIT-BREAKERS, GENERAL—Continued 


METHODS OF MOUNTING OF ELECTRICALLY-OPERATED CIRCUIT-BREAKERS 
Figures 171 to 175 





Fic. 171—ELectri- Fic. 172—ELECTRICALLY- Fic. 173—ELECTRICALLY-OPER- 
CALLY-OPERATED OPERATED CIRCUIT- ATED CIRCUIT-BREAKER, 
CirculTt-BREAKER BREAKER, WALL OR PIPE- PIPE- MOUNTING 


MountTInG (AUTOMATIC) 


\} 
N 
vi 
\ 
\ 
N 
\ 
\ 
\ 
\ 
\ 
\ 





Fic. 174—ELEcTRICALLY-OPERATED CIRCUIT-BREAKER Fic. 175—Type F-2 MuLTIPLE SINGLE-POLE BREAKER 
CELL-MOoUNTING MECHANISM ABOVE BREAKER ARRANGED FOR PEACE BY TyPE E-8 
REAKE 


TYPICAL CIRCUIT-BREAKER AND BUS STRUCTURES 


For description of item numbers see Fig. 184. 
For table of dimensions see Fig. 185. 










aa 






wR rt Ren RCE 





Fic. 176-177 Fic. 176 Fic. 177 


Fics. 176 AND 177—O1 CrircuiTt-BREAKER 14ND Bus STRUCTURE WITHOUT DISCONNECTING SWITCHES. 
: TYPICAL OF STRUCTURES WITH TYPE D, F-1, F-2, oR F-3 BREAKER 
' Fig. 176 shows a one-breaker single-bus structure. 
Fig. 177 shows a two-breaker double-bus structure. 


<~ 


2 nD 


| 
| 
j 
} 
| 
| 
| 
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OIL CIRCUIT-BREAKERS, GENERAL—Continued 


For description of item numbers see Fig. 184. 
For table of dimensions see Fig. 185. 









~ 
— 
< 


» ——--—- 


ee eet etey 


pea ann naan 


Sree ne Sf hem sec es wn. 





} Fic. 178-179 


Fic. 178 Fic. 179 


Fics. 178 anp 179—Oi_ Circurt-BREAKER AND Bus STRUCTURE WITH DISCONNECTING SWITCHES. 


R STRUCTURES WITH TypPE D, F-1, F-2 or F-3 BREAKER 
Fig. 178 shows a one-breaker single-bus structure. 


Fig. 179 shows a one-breaker double-bus structure. 


TYPICAL OF 








hgh die] gest 
qiae 


Con, 


mam 


See Rae ee 





Fic. 180-181 


Fic. 180 


Fic. 181 


Fics. 180 anp 181—O1 Circuit-BREAKER AND Bus STRUCTURE WITH DISCONNECTING SWITCHES ON EAcuH SIDE OF THE 


BREAKER. _ TYPICAL OF STRUCTURE WITH TYPE D, F-1, F-2 or F-3 BREAKER 
Fig. 180 shows a one-breaker single-bus structure. 


Fig. 181 shows a two-breaker double-bus structure. 
Notre—Dimension D may be decreased by raising the btis-bar: 


) L ) s, increasing dimension A, and thus allowing room for the dis- 
connecting switches to be arranged in two horizontal rows of three 


each instead of as shown. 





N 
Leer On 


SS 
































Fic. 182 Fic. 183 


Fic. 182—Oi, Crrcuit-BREAKER AND Bus-Bar STRUCTURE 


Fic. 183—O1L Circuit-BREAKER AND Bus-Bar STRUCTURE, 
WITHOUT DISCONNECTING SWITCHES. ONE-BREAKER DOUBLE- 


‘ ENCLOSED CONSTRUCTION, WALL MOvunrTING. 
Bus System. TyPicaL STRUCTURE WITH 300-AMPERE DOUELE- Showing typical structure for type F.breakers to match 
TuHRow Type D or F-2 O11 CIRCUIT-BREAKERS. structure tir type E, C and O breakers. 


255—31 
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OIL CIRCUIT-BREAKERS, GENERAL—Continued 


Fig. 184—Description of Item Numbers for Figures 176 to 183, Inclusive 


Item No. DESCRIPTION ItEM No. DESCRIPTION 

1  Remote-control manually or electrically operated oil 7 Conduit for secondary leads of instrument trans- 
circuit-breaker. formers (supplied by purchaser). 

2  Disconnecting switch. 8 Operating rods of circuit-breaker (supplied by pur- 

3 Current transformer. chaser). 

4 Voltage transformer with primary fuse block and fuses 9 Voltage transformer, 6600 volts and over. 
for 2400 volts and under. 10 Voltage transformer primary fuse blocks and fuses for 

5  Bus-bar support. 6600 volts and over. 

6 Bus-bars. 11 Countershaft with operating levers for manually- 


operated or solenoid-operated breakers. 
12 Solenoid for electrically-operated breakers. 


Fig. 185—Circuit-Breaker and Bus Structure 
Table of Dimensions 


All dimensions are approximate and are for reference only in determining the space required for the 
switchboard equipment. Approved outlines should be obtained from the Company for construction 


purposes. 
DIMENSIONS IN INCHES 
Breaker Bus B 
Fig. Type System A * Minimum Standard Cc D 
176 D, F-1, F-2 Single 96 80 84 32 20 
176 F-3, Single 96 84 84 36 24 
177 D, F-1, F-2 Double 96 136 144 52 20 
177 F-3, Double 96 144 144 60 24 
178 D, F-1, ¥22, F-3 Single 96 84 84 36 26 
179 D, F-1, F-2, F-3 Double 96 132 132 84 26 
180 D, F-1, F-2, F-3 Single 96 84 84 36 52 
181 D, F-1, F-2, F-3 Double 96 144 144 60 52 
182 D ¢ Derbi 96 80 84 32 20 
182 - ouble 96 84 84 36 28 
183 D, F-1, F-2, F-3 Single 138 54 36 


_ *Figured on the basis of the switchboard proper occupying a space of one foot and of having three-foot aisles. Use standard 
distance if possible as this dimension must be the same for all breakers in one structure. 
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FOR ORDERING 


OIL CIRCUIT-BREAKERS 
LIST PRICE INCLUDES 


For Manually-Operated Non-Automatic Breakers— 

Breaker with oil. 

Standard tube terminals up to 800-ampere 60- 
cycle capacities, inclusive. 

Bell cranks, with remote-control breakers, and 
nenel-mounting face plate. 

Doors for cell structures as described (on special 
eype F-2 breaker only). 


For Manually-Operated Automatic Breakers— 


In addition to apparatus included with non-auto- 
matic breakers, as above, the following— 
Transformer-trip or series-trip coils as ordered. 


For Electrically-Operated Non-Automatic Breakers— 
Breaker with oil. 


Standard tube terminals up to 800-ampere 60- 
cycle capacities, inclusive. 

Doors for cell structures as described (on special 
type F-2 breakers only). 

Electro-magnet mechanism with shunt closing 
and tripping coils; with accelerating spring device 
where necessary; and with the necessary connecting 
details, except rods, where outline dimension in- 
formation states that rods are not supplied. 

For Electrically-Operated Automatic Breakers— 

In addition to aparatus included with electrically- 
operated non-automatic breakers, the following— 

Transformer-trip coils. 

For Pipe-Frame Mounting Breakers— 
A complete set of frame parts as described. 


LIST PRICES DO NOT INCLUDE 


Control switches. Signal lamps. 

Relays. Control relays. 

Current transformers. 

Pipe control rods, when required for remote- 
control breakers. 

Terminals for capacities above 800-ampere 
60-cycle capacities. 

Hand-closing levers on electrically-operated 
breakers (usually one per station for each kind 
of breaker is sufficient.) 

Control Switches and Control Relays— 
The standard drum-type control switches as used 


with the electrically-operated breakers may or 
may not handle the full closing current of the breaker 
closing-magnet coils. There may be required in ad- 
dition to the drum control switch a control relay as 
referred to on pages of this section on oil circuit- 
breaker accessories. For application of drum control 
switches and controlrelays, see data under ‘General 
Information” and “Operation” of the various types 
of breakers. 

Control relays are not required in the tripping 
circuit of the breaker when standard Westinghouse 
relays are used. 


SPECIFY ON ORDER FOR BREAKER 


For apparatus included under a style number refer to breaker tables. 


Style number. Type. Single or double throw. 
Mazimum current (amperes) which the breaker will 
be required to interrupt. Amperes. Service voltage. 
Breaker rated voltage. Cycles (frequency). Num- 
ber of poles. Method of trip (For manually-operated 
non-automatic or automatic, and for electrically- 
operated non-automatic or automatic, and for double- 
throw, characteristics each side). Number of trans- 
former trip coils. If electrically-operated, method of 
operation (direct current, or frequency alternating 
current) and range of operating voltage. Mounting 
(indoor or outdoor). Pull. Accessories as desig- 
nated. Terminals or contact nuts (above 800 am- 
peres when ordered), give size and number of cables 
per stud, or number of nuts. Oil. 


Also specify on order in breaker item frequency 
of the current-transformer trip coils, when ordered 
for operation on alternating current. 


Also specify on order in breaker item voltage of the 
control circuit at the breaker for electrically-operated 





breakers. The control voltages are to be specified 
by the range in voltage. For example, give the 
normal voltage as “............ (100) volts, volt- 
age angela. vanes tO s..8 thee (70 to 
140) volts.” Operating coils for a control voltage of 
70 to 140 volts direct current are included in the list 
price of the breaker. Operating coils having a 
voltage range other than that specified will be con- 
sidered special; prices on request. Standard oper- 
ating coils for a range of 140 to 280 volts, will be 
furnished at the same price as the coils now in- 
cluded in the list price of the breaker but on special 
order. 

In addition to specfying the voltage of the direct- 
current closing and shunt tripping coils, specify 
frequency of the alternating-current shunt-trip coils 
(only), when ordered to operate on alternating 
current. 

Items not included in the style number or the 
list price should be specified as separate items on 
the order. 


257—1 








January, 1920 


Oil Circuit-Breakers 


315 


Section 1-C—Part III 


TYPE I OIL CIRCUIT-BREAKERS 


MANUALLY-OPERATED—NON-AUTOMATIC 
FOR INDOOR SERVICE—SINGLE AND DOUBLE THROW 


For Capacities up to 60 Amperes 4500 Volts, A.C. 
Interrupting Capacity at Rated Voltage, 300 Amperes 





Complete 


Application 


The type I oil circuit-breakers are two, three or 
four-pole breakers for controlling inductive loads of 
small capacity on alternating-current circuits. They 
are made for either panel or wall mounting and are 
either dust-proof or dust and damp-proof as listed. 
The dust and damp-proof wall-mounting forms are 
particularly adapted as service switches mounted in 
cellars, kiosks, and outdoor switch-houses, where 
the breaker is subjected to moisture but not exposed 
to the weather. The double-throw breakers of this 
form are often used as service change-over switches 
on block signal and other systems. 


Distinctive Features 


The characteristic features of the typeI oil circuit- 
breakers are: knife blade contacts submerged in oil; 
live parts carried on porcelain base affording high 
quality of permanent insulation between adjacent 
poles, and between frame and live parts; small space 
required for mounting; light weight; tanks removable 
without disturbing contacts, making easy access- 
ibility of parts for purpose of inspection and repairs, 
enclosure of all live parts; and low first cost. 


Operation 


The type I oil circuit-breaker’s are non-automatic 
manually-operated only. In general, they are open- 
ed and closed by one lever-type handle, but the 
dust and damp-proof switches, Style Nos. 226540 
and 226541 have crank-type handles as shown in 
the illustrations. 

Style No. 226540 is a single-throw three-pole 
breaker having two positions, ‘‘on’’ and “‘off’’, as 
in the regular form. ° 


Tank Removed 
Fig. 1—Two-Po.re Dust-Proor PANEL-MOUNTING BREAKER 


Style No. 226541 is a double-throw two-pole 
transfer breaker having three positions, (1) both 
throws ‘‘on’’, (2) one throw ‘‘on’’ with the other 
throw ‘‘off’’, and (3) first throw ‘‘off’’ with the 
second throw ‘‘on’’, 

The double-two-pole selector breaker, Style No. 
226542 has two lever-type handles, either of which 
can be in the ‘‘on’’ or ‘‘off”’ position at the same 
time, making four combinations;in this breaker both 
sets of blades are mounted on the same hinge jaws. 

The constant-current lighting form of breaker 
Style No. 119372, has two handles as shown in Fig. 
2. One handle operates a single pole used for short 
circuiting the constant-current regulating device, 
the other operates two poles for controlling both 
sides of the line. This form of breaker is available 
only for panel-mounting. 


Construction 


The panel-mounting form of breaker is designed 
for mounting on the rear of the switchboard panel 





Fic. 2—TureE-PoLre Dust-Proor PANEL- 
MouNTING CONSTANT-CURRENT 
LIGHTING BREAKER—TANK REMOVED 
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TYPE I OIL CIRCUIT-BREAKERS—Continued 





Fic. 3—DouBLE-TWO-POLE DustT-PROOoF AND 
- Damp-PrRooF WALL-MOUNTING SELECTOR 
BREAKER—TANK REMOVED 


or iron frame bracket. The coverplate through 
which the handle projects is supplied for mounting 
on the front of the panel or bracket. 

The wall-mounting form of breaker is so construct- 
ed that the handle projects over the back of the case, 
thereby permitting the breaker to be mounted di- 
rectly on a wall, post, or any convenient vertical 
support. This feature renders the breaker parti- 
cularly adaptable for installation in places where 
no switchboard is available for mounting apparatus. 

Tanks—The oil tanks are rectangular in shape 
and are made of heavy sheet iron . An insulating 
lining is used as an additional protection against 
arcing from current carrying parts to the tank metal. 
The method of fastening the tank to the breaker 
frame, while secure, permits of easy removal for 
the purpose of inspection and repair. 


Fic. 5—TuREE-PoLE Dust-Proor AND Damp- 
PRoor WALL-MouNTING BREAKER 


. 


Mechanism— The knife-blade contacts are actu- 
ated by specially treated wooden rods connected 
to a lever which is operated by a handle outside of 
the breaker. This design gives a simple but rugged 
construction. 


Terminal Bushings and Studs — The leads are 
brought out directly at the top. Connections to 
the outside circuit are made inside the breaker by 
a socket terminal and a porcelain insulator is slipped 
over the joint, thus providing a straight continous 
connection from the line with maximum insulation. 


Contacts—Knife-blade contacts are used as they 
insure the best contact in this class of breaker for 
low-temperature rise. The breaker is essentially 
a knife switch submerged in oil and arranged for 
external operation. 


Style number includes the breaker complete as listed but without oil which should be specified as 


an extra item on the order, 


APPROX. WT., LB. 


Poles Gallons 2 WitHoutT OIL* © Style 
Oil Net Shipping No. List Price 
Dust-Proof Panel-Mountingt 
Single-Throw 
2 1 10 25 119371 $25 50 
3 134 - 5 123242 35 75 
3t 2 aA rt 119372t 40 00 
4 2% 123243 45 00 
Dust-Proof Wall-Mounting 
Single-Throw x 
2 i 10 25 108099 25 50 
3 1's 15 35 108100 35 75 
4 2% 20 45 108101 41 00 
Dust-Proof and Damp-Proof Wall-Mounting 
Single-Throw 
3 1 1 2 A 
suet: oA 17 40 226540 62 00 
Double-Two 2 20 45 226542 57 00 
Double-Throw 
2 2 20 226541 57 OO 


4 ; 
The interrupting capacity at rated voltage of all breakers listed above is 300 amperes. For interrupting capacities at lower 
than rated voltage refer to pages on ‘Application of Oil Circuit-Breakers.”’ 
*A pproximate weight of oil is 74% pounds per gallon, net; 9 pounds, shipping. 
tAlthough the type I oil circuit-breakers are insulated for 4500-volt service, engineering practice indicates that panel-mounting 


breakers should not be used on service voltages higher than 2500-volts. 


These breakers are made for mounting on panels 2 inches 


thick. When they are to be mounted on thinner panels, spacers must be used on the mounting bolts. 


tSpecial switch for use on constant-current lighting panels. 
For information as to what material is furnished with these 





For description refer to previous page. 
breakers, see ‘‘Instructions for Ordering.” 
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TYPE I OIL CIRCUIT-BREAKERS—Continued 


OUTLINE DIMENSIONS 
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119371) 634] 6 un ls ba P 2 3% 
108099| 634] 6 |12  |103%| 10 | 75 544| 44 | 6241 31%] 354] — | 354] — %l 9 | 234) 234] 23%] 254] — | 34 
123242] 934| 6 ]124|1034| 10 | 734] 8ye| 55<| 24 | 624] 334| 354] — | 634] — | 1 |%| 936] 234] 236| 256] 254] 254) 3 
108100| 934| 6 |1234|1034| 10 | 734] Sys 554| 34 | 624] 314] 354] — | 614] — | 1 |24] 924] 234] 2%| 256) 254] 254] 3 
123243|12 | 6 |1234|1034| 10 | 734|1134| 55¢| 44 | 67%]. 544] 354] 534] 614] 254| 1 26! 916] 234) 236} 234] 254] 254] 3 
' 108101/12 | 6 |1214|1014| 10 | 7341/1134] 55<| 44 | 624| 543] 354] 534] 614| 2541 1 [7%] 936] 234] 23%] 234] 254] 254] 3 


These dimensions are for reference only. For official dimensions apply to the nearest district office. 
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Hid TYPE D OIL CIRCUIT-BREAKERS 

) | | MANUALLY-OPERATED NON-AUTOMATIC 

f | FOR INDOOR, OUTDOOR, AND SUBWAY SERVICE—SINGLE AND 
DOUBLE-THROW 


For Capacities up to 300 Amperes, 1500 Volts Alternating Current 
Interrupting Capacities at Rated Voltage 700 to 800 Amperes 








tabtimonaipitinats seem T 


INDOOR FOR PANEL MouNTING 
300-AMPERE 7500-VoLt Two-PoLE 
DouBLeE-THRow 





INDOOR FOR WALL-MounrtTING 
300-AMPERE 7500-VoOLT THREE-POLE 
SINGLE-THROW 


APPLICATION 


These non-automatic oil circuit-breakers have a 
wide range of application, being made for indoor 
service in panel-mounting, direct wall-mounting, 
\ and remote-control wall- or pipe-mounting forms; 


for outdoor service in pole or wall-mounting; and 
for subway-mounting. 


nea aunL Nie 


Indoor Mounting—The panel-mounting form, as 
its name indicates, is designed for mounting on the 
rear of the switchboard panel or frame bracket. 


The direct wall-mounting form is particularly 
| adaptable to motor installations, because of the ease 
4 with which it may be mounted on any vertical sup- 
a port convenient to the motor operator. 


The remote-control wall- or pipe-mounting form 
allows the breaker to be mounted at any suitable 


place, and operated from a switchboard or other 
position as desired. 











aim 
amar 


Outdoor Mounting—The outdoor form of wall- 
or pole-mounting breaker is primarily intended for 
service in exposed places. It is particularly adapted 
for controlling lines where they enter buildings, 
for controlling branch feeders from the main lines, 
for sectionalizing feeders, and cutting out trans- 
formers, or for any of the other numerous purposes 
for which an outdoor form of breaker may be util- 
ized on distribution systems. 


Subway Mounting—The subway form of breaker 
is intended for mounting in subways, manholes, 
or other places where a breaker may be required 
to operate submerged. The subway form of breaker 
is made in two-, three- or four-pole; single- and dou- 


ble-throw, for capacities up to 200 amperes, 4500 
volts. 


Interrupting Capacity—The interrupting capaci- 
ty at rated voltage of the type D 200-ampere break- 
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TYPE D OIL CIRCUIT-BREAKERS—Continued 





INDooR FOR WALL MounrtInG, 300- 
AMPERE 7500 VoLt Four-POLE SINGLE- 
Turow (Tank Removed) 


ers is 800 amperes; of the 300-ampere breakers, 
700 amperes. 
For interrupting capacities of the type D oil 


INDOOR FOR PANEL-MOUNTING, 300- 
AMPERE 7500-VoLT THREE-POLE DOUBLE- 
THROW (Tank Removed) 
circuit-breakers at other than rated voltages, see 
Tables C and D on pages on “Application of Oil 


Circuit-Breakers.”’ 


DISTINCTIVE FEATURES 


The characteristic features of the type D oil 
circuit-breakers are:—knife-blade contacts sub- 
merged in oil and protected by auxiliary arcing 
contacts; live parts carried on insulating supports 
affording a high quality of permanent insulation 
between adjacent poles, and between the frame and 


live parts; all parts supported bya single frame 
easily mounted on panel, wall, pipe-frame, post, 
bracket, or other vertical support; small space re- 
quired for mounting; accessibility of parts for the 
purpose of inspection and repair; enclosure of all 
live metal parts; simple but rugged construction. 


OPERATION 


See also pages of this section on “Oil Circuit-Breakers—General Information’. 


The type D oil circuit-breakers are non-automatic 
direct or remote-control, manually operated only. 
In general, they are opened and closed by one 
lever-type or crank-type handle, except in the case 


of a double two-pole breaker. In the double two- 
pole breaker there is a separate handle for each 
part of the breaker. 


CONSTRUCTION 


Indoor-Form 

Mounting—The panel-mounting form of breaker 
is designed for mounting on the rear of the switch- 
board panel, or iron frame bracket; the coverplate 
through which the handle projects, is supplied for 
mounting on the front of the panel, or bracket. 

The wall-mounting form of breaker is so con- 
structed that the handle projects outward over the 
tank, thereby permitting the breaker to be mounted 
directly on a wall, post, or any convenient vertical 
support. This feature renders the breaker parti- 
cularly adaptable for installation in places where 
no switchboard is available for mounting apparatus, 
and for motor irstallations where it is desirable to 
mount the breaker convenient to the motor operator. 


The remote-control wall- or pipe-mounting form 
of breaker is so constructed that the breaker proper 
is mounted directly on a wall, or other vertical 
support, or upon pipe framework. The breaker 
mechanism is operated through bell cranks, from a 
coverplate and handle, mounted on the front of a 
switchboard panel, iron frame bracket, or other 
support. 


Tanks—The oil tanks are rectangular in shape 
and are made of heavy sheet iron. Individual in- 
sulating cells on single-throw breakers, and an insu- 
lating lining on double-throw breakers, are used 
as an additional protection against arcing from 
current-carrying parts to the metal of the tank. 
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TYPE D OIL CIRCUIT-BREAKERS—Continued 


Where the individual insulating cells are used on the 
single-throw breakers, they form a separate com- 
partment for each pole. While the tank is securely 
fastened to the breaker frame, the construction per- 
mits of easy removal for the purpose of inspection 


and repair. 


The tanks are deep to allow ample space above 
the oil level to act as an expansion chamber for the 


arc gases, and to reduce slopping of the oil from in- 
ternal disturbances. The gases are vented through 
the clearance between the wooden operating rod 
and the frame. 


The multi-pole single tank construction is used 
throughout in the type D line of breakers. 





INDOOR FOR PANEL-MOUNTING, 200- 
AMPERE 4500-VoLT THREE-POLE 
DouBLE-THROW 
(Tank Removed, Porcelain Insulating 
Tubes Shown on Terminals) 


Mechanism—The hinged knife-blade contacts 
are actuated by specially treated wooden rods con- 
nected to a lever, which is operated by a handle 
outside of the breakers. This design gives a simple 
but rugged construction. 


Terminal Bushings and Studs—The leads in the 
200 ampere, 4500 volt breaker are brought out 
directly at the top. Connections to the outside 
circuit are made inside the breaker by a socket 
terminal, and a porcelain insulator is slipped over 
the joint, thus providing a straight continuous 
connection from the line with maximum insulation. 


In the 300 ampere, 7500 volt breaker, the terminal 
bushing or stud with stationary contact clips on 
the lower extremity, is supported by a one piece 
vertical pillar-type porcelain bushing clamped to 
the frame work. The studs and micarta tube details 
are clamped to these insulators. This construction 
avoids the use of babbit and cement, reducing the 
cost and the time and labor required for mainte- 
nance. Lock washers are used on the clamped bolts 
and current carrying parts, to prevent loosening 
from vibration or hammer blows that might occur in 


the operation of the breaker or from other apparatus 
located nearby. 








INDOOR FOR PIPE MOUNTING, REMOTE CONTROL 
200-AMPERE 4500-VoLT THREE- 
POLE SINGLE-THROW 
(Porcelain Insulating Tubes Removed from 
Terminals) 


Terminals and Terminal Lugs—On the 300- 
ampere, 7500-volt breaker, copper tube terminals 
are supplied. For connecting this form of terminal] 
to the terminal stud, a brass or copper sleeve is 
supplied, threaded at one end to screw to the stud, 
and split at the other end to receive the flat end 
of the tube terminal, The copper tube terminal 
is held in the slot of the sleeve by a bolt, supplied 
with a lock washer. On special order, terminals 
may be omitted, or contact nuts with or without 
special terminals supplied. 

Main and Auxiliary Contacts—Hinged knife-blade 
contacts are used, as they insure the best contact 
in this class of breaker for low-temperature rise. 
The main contact jaws are flared so that the knife- 
blade readily engages upon closing. The breaker 
is essentially'a knife switch submerged in oil and 
arranged for external operation. The main moving 
contacts are extended so as to engage an auxiliary 
arcing piece, mounted on or attached to the station- 
ary main contact jaw. This auxiliary contact 


Rt ile ee Be 





OutTpooR-Form WALL Rr PoLE MountING 300-AMPERES— 
7500 VoLtts Wit Cover REMOVED To SHOW TERMINAL 
AND LEAD ARRANGEMENT 


258-3 


January, 1920 











January, 1920 


Oil Circuit-Breakers 


Section 1-C—Part III 


TYPE D OIL CIRCUIT-BREAKERS—Continued 





OUTDOOR FOR WALL OR POLE MOUNTING 
4500-VoLT 200-AMPERE FOUR-POLE 
SINGLE-THROW 


takes the final break, thus preventing any burning 
of the main contacts. The arcing pieces are inex- 
pensive and readily replaced when worn or burned 
away. 


Special Breakers 


The double two-pole breakers are in reality two, 
two-pole breakers mounted one behind the other 
in the same case, and each controlled by its own 
handle. This arrangement gives a very compact 
breaker for controlling two circuits, when there is 
not room on the switchboard panel for two separate 
breakers. These breakers are two-pole, single- and 
double-throw. 


Outdoor Form 


The wall- or pole-mounting breaker is enclosed 
in a weather-proof case having lugs cast thereon 
for mounting the breaker on a wall or pole. On 
breaker, style number 257694, stirrups are also 
provided for mounting the breakers beneath the 
cross arm. 


In these breakers, the contact and insulation 
construction is exactly the same as described for 
the indoor forms, the only difference being in the 
construction of the handle and the method of 
bringing out the leads. On these outdoor breakers 





ee 200-AMPERE 4500-VoLT THREE 
PoLe DouBLE-THROW 





OUTDOOR FOR WALL OR POLE MOUNTING - 
200-AMPERE 4500-VoOLT THREE-POLE 
DovusBLE-THROW 


a crank handle is used for operation. The leads are 
brought out underneath the top part of the case, 
through sealed bushings at the side and underneath 
the main casting. The sealing-in of the bushings 
prevents the entrance of rain or moisture to the 
interior of the breaker. 


Subway-Form 


The housing for the subway breaker complete, 
including the oil tank, is of cast iron. All housing 
joints are made water-proof by the use of gaskets. 
The housing has lugs cast thereon for mounting 
the breaker on the wall of the subway, manhole 
or other place of mounting. 

In the subway form of breaker, the contact and 
insulation construction is the same as that de- 
scribed on a previous page for the indoor form of 
breaker the only difference being in the method of 
bringing out the leads. The leads enter the breaker 
housing through individual water-proof bushings 
in the top of the case. The operating handle is 
provided with a water-proof stuffing box and is 
latched in either the on or off positions. 





OvutTpOooR-FoRM WALL OR PoLE MounrTING, 
300-AMPERES—7500 VoLTs WITH TANK 
REMOVED TO SHOW CONTACTS 
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q TYPE D OIL CIRCUIT-BREAKERS—Continued 
ae 
t PRICES 
| | Except where noted, style number includes the breaker complete as listed, but without oil, which should 


be specified as a separate item on the order. 


i INDOOR-FORM DIRECT-CONTROL 


Maximum Dimension Approximate Wt. Lbs. 
Continuous Maximum Reference Gallons Without Oil* : 
Amperes Volts Poles Fig. Oil Net . Shipping Style No. List Price 
i Panel-Mounting{ 





Single-Throw 


200 4500 2 1 144 30 50 27736 $65 00 
300 7500 2 3 3 70 100 203428 98 00 
200 4500 3 1 2 40 65 27741 80 CO 
300 7500 3 3 3 80 115 203429 118 00 
200 4500 4 1 2% 50 78 27746 1U5 00 
300 7500 4 3 4 95 135 203430 157 0O 
Double-Throw 
200 4500 2 2 2 45 68 27751 86 00 
300 7500 2 4 5 90 125 203431 116 0O 
\ 200 4500 3 2 3 60 88 27756 104 00 
| 300 7500 3 4 5 110 150 203432 140 00 
if 200 4500 4 2 34% 75 108 27761 138 00 
300 7500 4 4 6 125 175 203433 185 00 
Double Two-Pole 
200 4500 Single-Throw it 214 50 78 58650 148 O00 
200 4500 Double-Throw 2t 314 75 108 58651 202 5C 
} 
Wali-Mounting 
' Single-Throw 
200 4500 2 1 1% 30 50 27766 64 00 
4.07 300 7500 2 3 3 70 100 203434 95 00 
ah 200 4500 3 1 2 40 60 27771 77 0O 
300 7500 3 3 3 80 115 203435 115.400 
200 4500 4 1 244 50 78 27776 103 00 
300 7500 4 3 4 95 135 203436 153 00 
Double-Throw 
200 4500 2 2 2 45 68 27781 86 00 
300 7500 2 4 5 90 125 203437 116 00 
200 4500 3 2 3 60 88 27786 104 00 
; 300 7500 3 4 5 110 150 203438 140 co 
Va 200 4500 4 2 3% 75 108 27791 138 00 
1) 300 7500 4 4 6 125 175 203439 185 0O 


i *Approximate weight of oil equals 714 pounds per gallon, net; and9 pounds, shipping. 
tSame dimensions as the four-pole 200-amphere breaker shown under this reference. . 
tAlthough the type D oil circuit-brealers are insulated for 4500 or 7500 volt service, engineering practice indicates that 
+8 panel-mounting breal-ers should not be used on service voltages higher than 2500 volts. These breakers are made for mounting on 
say material 2 inches thick. When they are to be mounted on thiner paneis, spacers must be used on the mounting bolts. Spacers 
ae will be furnished free of charge when ordered with the breaker. 
: For information as to material furnished with these breakers, (nuts, cable terminals, etc.), see ‘Instructions for Ordering.”’ 


Order by Style Number 
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INDOOR-FORM REMOTE-CONTROL—Continued 


Maximum ° 


Continuous Maximum 
Amperes Volts 
200 4500 
300 7500 
200 4500 
300 7500 
200 4500 
300 7500 
200 4500 
300 7500 
200 4500 
300 7500 
200 4500 
300 7500 
200 4500 
300 7500 
200 4500 
300 7500 
200 4500 
300 7500 
200 4500 
300 7500 
200 4500 
300 7500 
200 4500 
300 7500 


*Approximate weight of oil equals 7144 pounds per gallon, net; and 9 pounds, shipping. 

The cover plates controling remote-control manually-operated breakers ase designed for mounting on 2-inch material. 
When these cover plates are to be mounted on material less than 2 inches thick, spacers must be used on the mounting bolts; 
when they are to be mounted on material between 2 and 4 inches thick, longer mounting bolts than standard are required, 
Spacers or longer mounting bolts will be furnished free of charge when ordered with the breaker. 

For information as to material furnished with these breakers, (nuts, cable terminals, etc.), see ‘ Instructions for Ordering.” 





Panel-Mounting 


Poles 


Wall-Mounting—Bell Cranks Above or Below Floor 
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Pipe-Mounting—Beil Cranks Above or Below Floor 
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TYPE D OIL CIRCUIT-BREAKERS—Continued 


Dimensions 
Reference Gallons 
Fig. Oil Net 


Co ee Gd ee Gy ie 
Aannninu 


ON RS 
DAADADAAGN 


Go Co et G2 
Annan 


NPN Pd 
DNAANNY 


4, 6 


Oil Circuit-Breakers 


Single-Throw 

1% 70 
3 110 
2 80 
3 120 
2% 90 
4 135 
Double-Throw 

2 90 
5 135 
3 105 
5 155 
3% 120 
6 170 


Single-Throw 

14% 70 
3 110 
Bh 80 
3 120 
2% 90 
4 135 
Double-Throw 

2 90 
5 135 
3 105 
5 155 
3% 120 
6 170 


Single-Throw Remote Control 





Approximate Wt. Lbs. 
Without Oil* 
Shipping 


110 
150 
Lis 
170 
125 
180 


125 
180 
145 
210 
170 
235 


110 
150 
115 
170 
125 
180 


125 
180 
145 
210 
170 
235 


SwiTcHBOARD HANDLES AND COVER PLATES 


Order by Style Number 
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Style No. List Price 
206000 $ 90 00 ; 
206012 123 00 
206001 105 OO 
206013 143 00 
206002 130 OO 
206014 182 00 
206003 111 00 
206015 141 00 
206004 129 OO 
206016 165 OO 
206005 163 00 
206017 210 0O 
2060386 90 00 
206048 arae oO 
206037 105 OO 
206049 143 00 
206038 130 00 
206050 152 00 
206039 111 00 
206051 141 OO 
206040 129 OO 
206052 165 OO 
206041 163 OO 
206053 210 00 





Double-Throw Remote Control 





been 
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Bh | | TYPE D OIL CIRCUIT-BREAKERS—Continued 


ie | OUTDOOR-FORM 
' t Wall or Pole-Mounting 
{ 7 Maximum Dimensions Approximate Wt. Lbs. 
é Continuous Maximum Reference Gallons Without Oil* . : 

a Amperes Volts Poles Fig. Oil Net Shipping Style No. List Price 

\ Single-Throw 

[ 200 4500 2 7 14 50 78 257694 $ 82 00 

f 200 4500 1 8 1 35 55 57930 60 OO 
200 4500 2 8 1% 50 78 221943 80 00 
200 4500 3 8 214 66 96 221944 97 00 
200 4500 4 8 3 85 125 221945 128 00 
300 7500 2 10 434 130 175 221949 144 00 
300 7500 3 10 434 130 75 221950 173 00 
200 15000 2 11 6% 150 200 221953 174 OO 
200 15000 3 11 614 150 200 221954 210 00 

Double-Throw 

200 4500 2 9 2% 75 108 221946 104 00 
200 4500 3 9 3% 100 138 221947 146 OO 
200 4500 4 9 44 130 175 221948 194 00 
300 4500 3 12 6% 175 220 257742 325 00 





For single-pole switches other than listed, double-pole switches can be used with contacts in series (giving double-break) or 
in parallel (giving double-capacity; i.e., 400 amperes). 


SUBWAY-FORM 
Maximum Dimensions Approximate Wt. Lbs. 
i Continuous Maximum Reference Gallons Without Oil* — 
an Amperes Volts Poles Fig. Oil Net Shipping Style No. List Price 
Single-Throw 
200 4500 2 13 2 80 115 194389 $112 00 
200 4500 3 13 2% 95 130 194391 135 00 
200 4500 4 13 3% 110 150 194393 179 0O 
Double-Throw 
200 4500 2 14 3 95 130 194390 141 00 
200 4500 3 14 3% 110 150 194392 175 0O 
200 4500 4 14 5 125 170 194394 215 00 


For single-pole switches other than listed, double-pole switches can be used with contacts in series (giving double-break) or 
1) in parallel (giving double capacity; i.e., 400 acipeee 


NotE—With each subway-type of breaker should be ordered the necessary cable bushings from the following table. These 
are not included in style number but are included in the list price of the breaker. 


CABLE BUSHINGS 


For Use on Subway-Mounting Switches. 


Diameter Diameter 
Hole Hole 
‘ Inches Style No. List Price Inches Style No. List Price 
| ; 7a r ee | 
1 
ise 60010 i ; 


*Approximate weight of oil equals 714 pounds per gallon, net, and 9 pounds, shipping. 
tIncluded in price of subway breakers listed above. 


Sn aentg lat 


Order by Style Number 


For information as to material furnished with these breakers, 
(nuts, cable terminals, etc.), see ‘‘Instructions for Ordering." 





. S uBway 200-AMPERE 4500-VOLT OuTDOOR-FoORM WALL oR POLE MOUNTING 
/ THREE-POLE SINGLE-THROW 200-AMPERE 4500-V OLT 
\ WItH STIRRUP FOR Cross-ARM MOUNTING 
hop (STYLE No, 257694 ONLy) 
ry 258-7 
: 
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TYPE D OIL CIRCUIT-BREAKERS—Continued 
OUTLINE DIMENSIONS 


Indoor-Form—Panel- and Wall-Mounting 
200 Amperes 4500 Volts 









“ oat, Wall Mig Hande A oe ON a= distonce Insulator is 


2 raised to strew on cable 
ZANE connector Fan 












mnopen 
Posttonof Swith. 


Handle 





; a=aistance Insuloror is roised 
eh blak hs ‘ . — to screw on coble connector. 


valk 


rah¥) 
Ale 


Jin 











™ 


Space required for removal of lank= P 





Fic. 2 


DIMENSIONS IN INCHES 
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NEN 
RADAR 

_ 
w 
oF 








+Space to remove tank. 


These dimensions are for reference only. For official dimensions apply to the nearest district office. 
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TYPE D OIL CIRCUIT-BREAKERS—Continued 


Indoor-Form—Panel- and Wall-Mounting 


300 Amperes 7500 Volts 


it} 
, M-07! imum space tomsart ' 
be 42 Ch x«/\/ermnal \ Wall Mg 4s" 


a : “Rad. Verde CrnG pe 
Remote Control. “ oT Hi eee Se ra ol (eer | 


















€ of Handle 
Bearing 





Swhd Mg. 
Handle 








sou 











Jpace required far removal qf lank with switch open = (2% 
x a ae» »  « 6ClOSe4=Gy 
Fic. 3 


L— 
Dine as 
WGllMig —~x.3" Terminal tubes supplied 
Hand Z G on ipetlalinied ” 
LY far! 











Sacerequied Jor renwal of Tark with Winger" 
aw 4 oe os COSbAH«Z 


Fic. 4 
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Single-Throw—Fig. 3 





DIMENSIONS IN INCHES 





























Poles in, eae ay ou vies els 
A B c D E F G K ty M 
Degrees 
2 14% 17% 7 10% 1314 6 28 hated Bares 4h 
3 1414 17% 31% 10% 13144 6 28 3% Re St «747 
4 175% 203% 314 143¢ 14 8 22 31% 34 TAT 
———— EE ee eee ee ee, 2 eee 
Double-Throw—Fig. 4 
DIMENSIONS IN INCHES 
Poles |* oar sae ; G H — I Ni eo 
= e 2 Degrees Degrees Degrees | x _ | M 
2 1414 17 zs 7 107% 14 25 Bo | .747 
3 1414 17a, 3% 107% 14 25 ES AL ACE ay L747 
4 17% 2034 3% 143% 11 19 | 3 } 3% 3% -747 
a ee a a eae ee | 





These dimensions are for reference only. For official dimensions apply to the nearest district office. 
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TYPE D OIL CIRCUIT-BREAKERS—Continued 


Indoor-Form—Remote-Control For All Indoor Breakers 


hoe 0 
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Length ofPipe= Distance -* Cro 
—— between Operating Handle . Qnling 
and Bell Crank Fulrum minus 33 P97 































Length of Pipe = Distarce between 
Greaker Closing Lever and Gell 
Crank Fukrum rns 52 


Sea aN eas ee an ee 
ABOVE FLOOR MOUNTING 
" 
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Length of Pipe- Distance 

Between Bell.Crank Fulerurns 

s7TUTWS FB 
= 


BELOW FLOOR MOUNTING 
FIPE MOUNTING 


Fic’ 5 


Phot f 
between Operating Handle ‘ 
and Bell Crank Fuleram Gm 

minus JB Ontiing Plan 
Gis For Wall Bracket 


Length of Pppe=Distonce 
between Breaker losing Lever 
& Bell Cramk Fulcrum 

minus 53 


aie fase cans once eee 
ABOVE FLOOR MOUNTING 


Length of Ppe=Dstone between 
Bell Cronk Fukerums minus 33 











Amp. 














Single-Throw—Fig. 5 


BELOW FLOOR MOUNTING PIPE MOUNTING 
Fic. 6 
Pa 
DIMENSIONS IN INCHES 
Volts Poles | ie 
fit) & F bck 





















































; 2 183 4 4 84 11 34 2034 8% 
200 4500 3 183 Aly 4ly 8% 11 34 2084 8% 
4 1i8v | 414 | 3% | 834 1 34 | 20% | 8% 
2 2635 836 ive 8 | 14 348 263% 1145 
300 7500 3 26 35 834 it 8 14 348 263% 11335 
4 26 834 3% 8 14 348 263% 1135 
Double-Throw—Fig. 6 
Seeman SS 
2 1955 44 33% 45 10 $4 11% 4 2048 8 
200 4500 3 1935 414 3 ds 4i6 10 33 11% 4M 2046 8 x6 
4 19 35 44 2% 4s 10% 11% 44 2038 8x 
2 275% 62 44 4s 1076 14 318 278 95% 
300 7500 3 275% 62 4% 47; 10% 14 328 2733 95% 
4 275% 633 Ag 34 103 14 328 2734 95% 





Tnese dimensions are for reference only. 


For official dimensions apply to the nearest district office. 
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TYPE D OIL CIRCUIT-BREAKERS—Continued 


Outdoor-Form—Wall- or Pole-Mounting—Continued 
200 Amperes. 4500 Volts 
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Fic. 9 H J 
DIMENSIONS IN INCHES 
Poles sae 7 
A B C D E F G H J | K L M N O 
Single-Throw—Fig. 8 
1 164% | 3H ATAU lee ee 1434 84 9 ae be 
2 15% 5 1175 8 14 B 12% 73% 13; 5% 
3 1536 eins 11d 8 14 23 15 ce Yl ae O oe edhe 435 4 
4 15% 5 1174 8 14 TY 193% 13% 1% 434 434 43% 
Double-Throw—Fig. 9 
2 194 Si 1134 9 te ee 
3 19% 548 1134 9 17% 43 1835 oe 
4 1919 538 1134 9 17% 38 2118 : 
Se FN ie eee ee ee eet 

















These dimensions are for reference only. For official dimensioms apply to the nearest district office, 258—I1 
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TYPE D OIL CIRCUIT-BREAKERS—Continued 


Outdoor-Form—wWall- or Pole-Mounting—Continued 


e- 







la . 
Iz Hole in These bushings 


To remove tank bushing. are omitted on 
with breaker closed 8°/— 1 the 2-pole breaker 
Breoker open 10° 4 

Fic. 10 


These leads and bush- 
: ng are omitted on 
breaker closed 9" the 2-pole switch, 


breoker open |27. 


Hole for ¢ mtg bolt. 





Three outlets in reor 
Spaced 4 for center 
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These dimensions are for reference only. For official dimensions apply to the nearest district office. 
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TYPE D OiL CIRCUIT-BREAKERS—Continued 
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Fic. 13—SinGLE-THROW 

































These dimensions are for reference only. For official dimensions apply to the nearest district office. 


6% = Space required for 
removal of Tank with Switch 
closed or open. 























Fic, 14—DousLze-THROW 





10/6 em t 
DIMENSIONS IN INCHES 
Poles fans 
A B E 
| 
| 
2 1135 7% 144 
3 1434 1022 144 
4 183 1328 3% 1% 
DIMENSIONS IN INCHES 
Poles | i" 
| B Cc D E 
fx 
2 | 11% 7H Mysto |.t. 134 
3 4% | 10% | 3% 114 
4 8% 1348 3 3% 114 
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TYPE H OIL CIRCUIT-BREAKERS 


MANUALLY-OPERATED AUTOMATIC AND NON-AUTOMATIC 
FOR INDOOR AND OUTDOOR SERVICE—SINGLE-THROW 


For Capacities up to 100 Amperes, 2500 Volts Alternating Current, 
and 250 Volts Direct Current 
Interrupting Capacity at Rated Voltage, 2900 and 4500 Amperes 





CLOSED WITH TANK OFF 
THREE-POLE INDOOR WALL-MounTING TYPE H OIL 
Circult-BREAKER. FuLL-AUTOMATIC OVERLOAD TRIP 
WITH ADJUSTABLE INVERSE-TIME ELEMENT. 
50 To 100 AMPERES, 750 VOLTS 


THREE-POLE INDOOR WALL-MOUNTING 
Type H O1t Circulit-BREAKER. PLAIN-AUTO- 
MATIC OVERLOAD OR PLAIN UNDER- 
VOLTAGE TRIP 


APPLICATION 


The type H oil circuit-breakers are small-capacity 
manually-operated single-throw breakers for indoor 
use (dustproof wall-mounting) and outdoor use 
(weatherproof, wall- or pole-mounting). 

These breakers supply the need for a simple, 
reliable, and, at the same time, inexpensive oil 
circuit-breaker for use in general industrial applica- 
tions. They are particularly useful for controlling 
motor circuits, or other loads of low power factor, 
where excessive arcing would occur when using 
an air-break switch at low power factor, thus 
making the use of an oil circuit-breaker advisable. 
(See also pages on type QF motor-starting oil circutt- 
breakers.) 

Slip-Ring Motors—The starting currents on slip- 
ring motors usually range from one and a half 
to twice full-load current, depending upon the char- 
acteristic of the motor load, and the number of steps 
in the starting device. Under these conditions 
the motor has a power factor nearly as high as when 
the motors are running. The breaker selected 
should, therefore, have a full-load rating equivalent 
to one and a half times the full-load motor current, 
and the calibration of the breaker should provide a 
maximum setting equal to twice the full-load 
motor current. With breakers used in starting 
slip-ring motors, inverse-time-limit attachments 
should be used to prevent the breaker from open- 


ing when the motor is started, or on momentary 
overloads. It is also recommended that an under- 
voltage release attachment should be used in this 
application. 

Squirrel-Cage Motors—The starting current of 
squirrel-cage motors usually ranges from 5 to 
10 times full-load current at a very low power 
factor. It is to be noted that the higher starting 
currents are usually taken by high-speed motors. 
The breaker selected should have a full-load rating 
equivalent to one and one half times full-load 
motor current and the calibration of the breaker 
should provide a range of at least two times full- 
load current. Due to the high starting currents, 
the breaker should always be equipped with inverse- 
time-limit attachments. 


When starting heavy-inertia loads in order that 
the breaker does not trip on the starting current, it 
may be necessary to set the tripping point of the 
breaker too high to properly protect the motor 
except for short-circuit conditions. If this condi- 
tion exists, it may be desirable to by-pass the circuit 
breaker during starting. 


Before selecting the breaker for squirrel-cage 
motors, the application, and the time required to 
accelerate the motor should be carefully investigated. 
Except for smaller motors, it is desirable to furnish 
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TYPE H OIL CIRCUIT-BREAKERS—Continued 


an auto-starter in addition to the breaker. It is 
recommended that an undervoltage release attach- 
ment should be used with breakers for this appli- 
cation, tf the auto-starter is not so equipped. 


) Because of the excessive moisture and drippings 
inherent in mines, the weatherproof breakers are 





Open 


being used extensively as low-capacity and low-volt- » 
age breakers in such service. 

The type H oil circuit-breakers can be used on 
direct-current circuits of voltages up to 250, where 
the maximum short-circuit current that the breaker 
may be called upon to trip will not exceed 500 amperes. 





Closed 
THREE-POLE INDOOR WALL-MounrtTING Type H O1 Circulit-BREAKER. PLAIN-OVERLOAD TRIP 
TANK REMOVED 


DISTINCTIVE FEATURES 


Interrupting Capacity—The interrupting capacity 
at rated voltage of the type H 2500-volt breakers 
is 2900 amperes; of the 750-volt breakers, 4500 
amperes. 

For interrupting capacities of the type H oil 
circuit-breakers at other than rated voltages, see 
Tables C and D on pages on “Application of Oil 
Circuit-Breakers.” 


The advantageous features of the type H on 
circuit-breakers are: compactness of form; ample 
contacts of the ‘‘butt’’ type; submersion and opening 
of all contacts under oil; quick opening of contacts; 
open position maintained by gravity; tanks remov- 
able without disturbing the operating mechanism 
or contacts, making inspection easy; self-contained 
multipole operating mechanism. 


OPERATION 


(See also pages on “Oil Circuit-Breakers—General Information.’’) 


The type H manually-operated oil circuit-breakers 
are direct-control plain-automatic and full-auto- 
matic. The electrically-operated breakers are non- 
automatic (except through current transformers 
and relays). 

Manually-Operated—Manually-operated breakers 
for direct-control indoor or outdoor service are listed 
in various capacities from 3 to 100 amperes. The 
operating handles are slotted to permit of machine 
tool skipper rod operation, or remote-control rope 
operation where desired. 

Electrically Operated—Electrically-operated in- 
door wall-mounting breakers can be supplied on 
special order for direct-current control; prices on 
request. These are plain non-automatic shunt- 
trip breakers, which can be made automatic through 
current transformers and relays controlling the 
direct-current circuits. 

General Operation—An adjusting mechanism is 
provided whereby the current at which the over- 


load device will operate may be regulated. This 
mechanism consists of a graduated scale on the 
outside of the case and an adjusting lever which is 
used to lower or raise the position of the plungers 
in the overload coils, thus increasing or decreasing 
the amount of current required to raise the plungers 
and trip the breaker. The calibration as given in 
the tables is on 60-cycle alternating current; but 
the same calibration is entirely satisfactory on 
25-cycle alternating current (as the error on 25-cycle 
is practically negligible). 

Plain-Automatic Overload Trip—A breaker with 
plain-automatic overload trip, when closed with 
an excessive overload or a short circuit on the line, 
will remain closed as long as the closing handle is 
held in the closed position, but as the trip mechan- 
ism will be released by the overload, the breaker 
will not remain closed after releasing the closing 
handle. This feature precludes the use of this 
form of breaker in motor-starting service (such 
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/ TYPE H OIL CIRCUIT-BREAKERS—Continued 


as squirrel-cage motors), which requires, in start- 
ing, a current of sufficient magnitude to trip 
the breaker at its overload setting, but it does not 
interfere with the use of the breaker on lighting and 
similar service. The breaker is furnished in dust- 
proof, but not weatherproof cases, 

Full-Automatic Overload Trip—Breakers equip- 
ped with full-automatic overload-trip mechanism, 
trip free and open the circuit when closed on a line 
having an excessive overload or short circuit; 
thus making it impossible to hold the breaker in 
a closed position. 

Inverse-Time-Element Dash Pot—The standard 
full-automatic breakers are regularly supplied 





Tank Removed, Breaker Closed. 5 to 25 Amperes 


with inverse-time-element oil-filled dashpots mount- 
ed inside the case. These dashpots are adjustable 
for time elements from practically instantaneous 
operation to at least a one-half minute operation 
at loads of 200 per cent of the breaker calibration 
settings. Breakers as shipped have the dashpot 
set for operation in the maximum time and to meet 
the local characteristics under which the breaker 
will be used, require adjustment by the purchaser 
before use, to meet the line. Breakers with dashpots 
can be used for motor-starting purposes when 
auto-starters are not used, as the dashpots will 
take care of the high-starting currents by holding 
the breaker closed during the starting operation. 





Complete. 5 to 100 Amperes 


THREE-PoLE INDOOR WALL-MOouNTING TypE H O1 CircuiT-BREAKER 
FuLt-AUTOMATIC OVERLOAD TRIP AND ADJUSTABLE INVERSE-TIME ELEMENT. 2500 VOLTS 


Live Side. 







Gand... fuse 
voile Trans» 

Ormer Ww 
wee If Voltage Transformer 
/3 on live side of breoker 
no Hand Retrieve i's 
necessary.(Use Self 
Retrieve) 


Resistone + | 

if supplied | | /f Voltage Transformer 
sales is ondead side of Breaker 
> a Hand Retrieve i$ necessary. 


Dead Side. 


CONNECTIONS FOR TRIPPING BREAKER BY SHORT-CIRCUITING 
UNDERVOLTAGE COIL IN CONNECTION WITH 
A RESISTOR (AND RELAY WHEN USED). 


The inverse-time-element dashpot attachment 
is furnished in the dustproof and weatherproof 
breakers. 


Undervoltage Trip—The undervoltage trip mech- 
anism is entirely enclosed in a dustproof or weather- 
proof housing. The mechanism is positive in 
operation under all conditions, resetting auto- 
matically the mechanism in the weatherproof 
breakers—resets as the breaker opens; and in the 
conduit breakers, as the breaker closes. The rating 
of coil as shown in the tables is the normal operat- 
ing voltage of the coil. The mechanism will operate 
and trip the breaker with a voltage drop to approxi- 
mately fifty per cent of normal rating. 
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TYPE H OIL CIRCUIT-BREAKERS—Continued 


CONSTRUCTION 


(See also Pages on “Oil Circuwit-Breakers—General Information”’.) 


The type H oil circuit-breaker is a single frame, 
self-contained breaker, the tripping coils, operating 
mechanism, and contacts being enclosed in one case 
and immersed under oil. This c.istruction gives 
a compact, complete breaker, easily mounted on a 
wall, or any vertical support, and readily connected 
into the circuit without unnecessary dismantling. 

Dustproof indoor wall-mounting breakers are 
listed two, three or four-pole for maximum capacities 
up to 100 amperes, automatic-overload series trip, or 
plain-automatic undervoltage trip. Overload 
breakers for voltages up to 750 are listed plain- 
automatic, also’'full-automatic with adjustable 
inverse-time-limit dashpot mechanism; and for 
voltages up to 2500, full-automatic with and without 
inverse-time-limit dashpot mechanism. 

Dustproof and weatherproof wall - mounting 
breakers, including undervoltage trip are listed two, 
three or four-pole for voltages up to 750 and for 
maximum capacities up to 100 amperes. These are 
the standard weatherproof breakers having full 
automatic-overload trip with inverse-time-limit 
dashpot mechansim combined with -indervoltage 
trip mounted inside the weatherproof housing. 
These breakers are designed especially for motor 
service, but automatic undervoltage protection is re- 
quired in addition to automatic overload protection, 
and should be used for dustproof indoor mounting, 
as well as weatherproof outdoor mounting. 

Conduit Breakers—Indoor dustproof breakers are 
listed for conduit wiring. These breakers, either 
with or without provision for mounting ammeters 
on the top castings, are full-automatic-overload 
trip, and are equipped with inverse-time-limit and 
undervoltage release attachments. Holes are pro- 





OPEN WITH TANK OFF. 
THREE-POLE INDOOR WALL-MOUNTING 
Type H O1r Crrcuit-BREAKER. FULL 
AUTOMATIC OVERLOAD TRIP WITH ADJUSTABLE 
INVERSE-TIME-ELEMENT. 
50 To 100 AMPERES, 750 VOLTS 





THREE-POLE WEATHERPROOF OUTDOOR 
MountTinG Type.H Om Circuit-BREAKER 
UNDERVOLTAGE AND FULL-AUTOMATIC OVERLOAD 
TRIP WITH ADJUSTABLE INVERSE-TIME 
ELEMENT, 5 TO 100 AMPERES, 750 VOLTS 


vided in the sides of the breaker case for the con- 
duit connection. In ordering these breakers, state 
the size, number, and location of outlets desired. 
For permissible sizes and locations of conduit 
holes, see outline dimensions. 

The “conduit breakers with ammeter mounting 
cover” are arranged to take the type SR ammeter. 
The type SR ammeter is similar in construction to 
the type SM ammeter listed in section 3-B, ‘“‘West- 
inghouse Instruments and Relays,” and will be fur- 
nished at the price of the corresponding type SM 
self-contained ammeter. The ammeter selected 
should be such that it will not be injured by the 
largest current that may pass through the breaker. 

Mounting—All the type H oil circuit-breakers 
are arranged for wall mounting. 

Tanks and Cases—The oil tank is made of heavy 
sheet iron with all seams welded, thus making a 
non-leaking oil vessel. The tank is securely fastened 
to the frame but the construction permits of easy 
removal for inspection and repair. The supporting 
frame of the breaker has a flange which encloses 
the upper end of the tank when in place, thus 
preventing any tank distortion under heavy internal 
pressure. 

The tanks are rectangular, and are deep enough 
to allow ample space above the oil to act as an expul- 
sion chamber for the arc gases and to reduce 
slopping of oil from internal disturbances. 

The breakers in dustproof cases are constructed 
with all operating parts inside the case and tanks— 
except those parts that it is necessary to have out- 
side in order to facilitate adjustment and control; 
such as the slotted operating handle, and the overload 
adjusting levers. 
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TYPE H OIL CIRCUIT-BREAKERS—Continued 


The breakers in weatherproof cases are arranged 
for indoor or outdoor service. All the operating 
mechanism, including the inverse-time-limit attach- 
ments and undervoltage release mechanism, are 
supplied inside the case, the slotted operating handle 
and adjusting levers only being outside the case. 

Mechanism—The handle or lever used to close the 
breaker is connected through a toggle mechanism, to 
rods carrying the moving contacts. The arrange- 
snent of levers is such that a heavy pressure is pro- 
duced between the contact surfaces with but slight 
pressure on the operating handle by the operator. 
The breakers are tripped manually by the same 
lever as is used for closing in the full-automatic 
type of breaker and by a small tripping lever in the 
plain-automatic type of breaker. 

Terminal Bushings, Studs and Lugs—In the 
750-volt breakers, the line leads are secured by 
two set screws. In the 2500-volt breakers, bolted- 
on copper tube terminals are supplied. The line 
leadsin the breakers with dustproof cases are brought 
out through porcelain bushings in the top of the case. 


The line leads for the weatherproof breakers are 
brought out through porcelain bushings on the under- 
side of the case and are so arranged that the leads 
can be made to droop from the bushing. The droop- 
ing leads prevent moisture from running down along 
the leads between them and the bushings, and into 
the case. The line leads for conduit breakers are 
brought into the breaker case through the conduit, 
and spread out for connection to the breaker 
terminals. 

Contacts—The cylindrical-rod butt-type contact 
is used. The contacts consist of cylindrical rods, 
the lower one backed by spiral springs to insure 
contact. This type of contact is used on the multiple 
unit control system of heavy street-railway equip- 
ment and has been adapted with great success in 
oil circuit-breaker practice. It insures good contact 
at all times, and prevents any possible failure due 
to the eating away of the contacts by continued 
arcing. The compression springs take up any wear 
that may occur. The contacts have long life, and 
are readily removed and replaced when necessary 





Closed 


Open 


Two-PoLE ELECTRICALLY OPERATED INDOOR WALL-MountTING TYPE H O11 CirRcuIT-BREAKER 


Non-AUTOMATIC, 


100 AmpEREs, 2500 VOLTS 
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TYPE H OIL CIRCUIT-BREAKERS—Continued 


TABLE I—DUSTPROOF INDOOR WALL-MOUNTING 


For Voltages up to 750—For Cable Connection 





Maximum Range Of Dimension Approximate Wt. Lb. 
A Continuous Adjustment Reference Gallons Without Oil* Style List 
Fl Amperes Poles Amperes Fig. Oil Shipping No. Price 
With Plain-Automatic Overload Trip 
5 2 5— 10 1 1.5 59 199416 $ 47 00 
10 2 10— 20 1 5 59 65747 47 00 
15 2 15— 30 1 1,5 59 199417 47 00 
25 2 25— 50 1 1.5 59 65748 47 00 
50 2 50—100 1 ie5 59 65749 47 00 
75 2 75—150 1 1555 59 65750 60 OO 
100 2 100—200 1 1.5 59 65751 60 00 
5 3 5— 10 1 15.5 64 199418 57 50 
10 3 10— 20 1 1.5 64 65752 57 50 
15 3 15— 30 1 155 64 199419 57 50 
25 3 25— 50 1 ripe 64 65753 57 5O 
50 3 50—100 1 ngs 64 65754 57 50 
75 3 75—150 1 15.5 64 65755 70 0O 
100 hes 100—200 1 135.00 64 65756 70 00 
5 4 5— 10 1 2.0 69 . 199420 85 00 
10 4 10— 20 1 2.0 69 65757 85 00 
15 4 15130 1 2.0 69 199421 85 00 
25 4 25— 50 1 2.0 69 65758 85 OO 
50 4 50—100 1 2.0 69 65759 85 00 
75 4 75—150 1 2.0 69 65760 100 00 
100 4 100—200 1 2.0 69 65761 100 00 
| Non-Automatic 
i) Omission from Above List Prices for Non-Automatic Breakers 
| DiPOle dae siake cate ale satel a clothe. 515 QE ates alo SURO Slate Oey aE ee ee er $6 00 
BRP GIS Foi 2 Bae aa Mus. slave: a.aloteecahio Rte tis ete laets ieee ee, > Fat en ee TOD Frei AAO SS 8 50 
BEPOLE Biase sad 's leash. 5's 5015! 9 fo. Sgacatatice Weis oem Bette cr caTe te Lae oe eee nee 9 00 
| With Full-Automatic Overload Trip And Inverse-Time-Limit 
5 2 5— 10 1 2.0 71 199422 57 00 
7 10 2 10— 20 1 2.0 71 199423 57 00 
{ 15 2 15— 30 1 2.0 71 199424 57 00 
25 2 25— 50 1 2.0 71 199425 57 00 
50 2 50—100 1 2.0 71 199426 57 00 
75 2 75—150 1 2.0 71 199427 70 00 
‘ 100 2 100—200 1 2.0 71 199428 70 0O 
of 5 3 5— 10 1 2.0 16 199429 70 50 
10 3 10— 20 1 2.0 716 199430 70 50 
15 3 15— 30 1 2.0 76 199431 70 50 
25 3 25— 50 1 2.0 76 199432 710 50 
50 cs 50—100 1 2.0 76 199433 70 50 
75 3 75—150 1 2.0 76 199434 85 00 
100 3 100—200 1 2.0 76 199435 85 00 
5 4 5— 10 1 200. 81 199436 97 00 
10 4 10— 20 1 2.5 81 199437 97 0O 
15 4 15— 30 1 255 81 199438 97 00 
25 4 25— 50 1 255 81 199439 97 00 
| 50 4 50—100 1 ae 81 199440 97 OO 
75 4 75—150 1 on5 81 199441 117 00 
; 100 4 100—200 1 265 81 199442 117 0O 
| TABLE II—DUSTPROOF-AND-WEATHERPROOF 
EL INDOOR-AND-OUTDOOR WALL MOUNTING 
For Voltages Up To 750—For Cable Connection 
Maximum Range of Dimension Approximate Wt. Lb. 
Continuous Adjustment Reference Gallons Without Oil* Style List 
rh Amperes Poles Amperes Fig. Oil Shipping No. Price 
} Full-Autornatic Overload Trip With Inverse-Time-Limit Attachment 
it) 5 2 5— 10 3 24 98 211917 70 00 
1a4 10 2 10- 20 3 2% 98 211918 70 00 
134 15 2 15— 30 3 2% 98 211919 70 00 
‘ 25 2 25— 50 3 2% 98 211920 70 00 
. 50 2 50-100 3 214 98 211921 70 00 
. 75 2 75-150 3 214 98 211922 85 00 
100 2 100-200 3 2% 98 211923 85 00 
L 5 3 F5— 10 3 2% 101 211924 83 50 
10 3 10- 20 3 2% 101 211925 83 50 
15 3 15— 30 3 2% 101 211926 83 50 
25 3 25- 50 3 2% 101 211927 83 50 
50 3 50-100 3 2% 101 211928 83 50 
j 75 3 75-150 3 2% 101 211929 100 00 
100 3 100-200 3 2% 101 211930 100 00 
5 4 5- 10 3 iS 110 211931 110 OO 
10 4 10- 20 3 3 110 211932 110 00 
15 4 15- 30 3 3 110 211933 110 00 
25 4 25— 50 3 3 110 211934 110 00 
50 4 50-100 3 3 110 211935 110 00 
; 75 4 75-150 3 3 110 211936 132 
100 4 100-200 3 3 110 211937 132 00 


j 
i 

! Conduit Connection—The breakers listed above can be supplied for conduit connection on special 

{ *Shipping weight of oil is approximately 9 pounds per gallon. 

. : For information as to material furnished with these breakers, (nuts, cable terminals, etc.), see ‘Instructions for Ordering. 
j 


hg Order by Style Number 


° 


rder; prices on request 
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TYPE H OIL CIRCUIT-BREAKERS—Continued Hae i 
TABLE III—DUSTPROOF AND WEATHERPROOF INDOOR AND OUTDOOR NH i 
WALL-MOUNTING* HH | 


Full-Automatic With Inverse Time Attachment and Undervoltage Trip ii 


For Cable Connection 












Approx. ; 
Shipping if 
Gallons Wt. Lbs. 
Am- Poles Oil Without ——-110 Vo.ttst—— ———220 Vo_ttst——_ — 440 Vottst——— ———550 Vo.ttst|—— 





peres Required Oilf Style No. List Price Style No. List Price Style No. List Price Style No. List Price 


25 Cycle i 
5 2% 102 226859 $9000 226880 $ 9000 226901 $ 9000 226922 $ 90 00 
10 2% 102 226860 90 00 226881 90 00 226902 90 00 226923 90 00 
15 2% 102 226861 90 00 226882 90 00 226903 90 00 226924 90 00 
25 2% 102 226862 90 00 226883 90 00 226904 90 00 226925 90 00 
50 102 226863 90 00 226884 90 00 226905, 90 00 226926 90 00 


102 226864 105 00 226885 105 00 226906 105 00 226927 105 00 
102 226865 105 00 226886 105 00 226907 105 00 . 226928 105 00 


106 226866 101 00 226887 101 00 226908 101 00 226929 101 00 
226867 101 00 226888 101 00 226909 101 00 226930 101 00 
106 226868 101 00 226889 101 00 226910 101 00 226931 101 00 
106 226869 101 00 226890 101 00 226911 101 00 226932 101 OO 
106 226870 101 00 226891 101 00 226912 101 00 226933 101 00 
106 226871 118 00 226892 118 00 226913 118 00 226934 11800 
226872 118 00 226893 118 00 226914 118 00 226935 118 00 


116 226873 129 00 226894 129 00 226915 129 00 226936 129 00 
116 226874 129 00 226895 129 00 226916 129 00 226937 129 00 
116 226875 129 00 226896 129 00 226917 129 00 226938 129 00 


wn 
S 
PPP PRR WWwWWwWWW NNwNHNHhL 
BWWOWOWWwWW NNHNHHHNHNH Hb 
SRA AAA 
oe -_ 
S So 
an an 


25 116 226876 129 00 226897 129 00 226918 129 00 226939 129 00 
50 116 226877 129 00 . 226898 129 00 226919 129 00 226940 129 00 
75 116 226878 150 00 226899 150 00 226920 150 00 226941 150 OO 
100 116 226879 150 00 226900 150 00 226921 150 00 226942 150 00 

60 Cycle 

5 4% 102 226943 8100 226964 90 00 226985 90 00 227006 %u 00 
10 % 102 226944 8100 226965 90 00 226986 90 00) 227007 90 00 
15 4% 102 226945 8100 226966 90 00 226987 90 00 227008 90 00 
25 % 102 226946 81 00 226967 90 00 226988 90 00 227009 90 00 
50 V4 102 226947 8100 226968 90 00 226989 90 00 227010 105 0O 
75 % 102 226948 95 00 226969 105 00 226990 105 00 227011 105 0O 
100 % 102 226949 95 00 226970 105 00 226991 105 00 227012 105 00 

5 106 226950 95 00 2269 101 00 226992 101 00 227013 101 00 


i 
106 226951 95 00 226972 101 00 226993 101 00 227014 10100 
160 226952 95 OO Sara 101 00 226994 101 00 227015 10100 
75 


iS) 

an 
PP PP PPR WOWawaww NNNNNNHNY 
WAOWWWWW HHH NHHNHN NNHNHNHHNH 

SRR 

_ 

So 

an 


226953 95 00 2269 101 00 226995 101 00 227016 101 00 

50 106 226954 95 00 2269 101 00 226996 101 00 227017 101 00 
75 106 226955 111 00 226976 118 00 226997 118 00 227018 11800 
100 106 226956 111 00 226977 118 00 226998 118 00 227019 11800 
5 116 226957 122 00 226978 129 00 226999 129 00 227020 12900 
10 116 226958 122 00 226979 129 00 227000 129 00 227021 12900 
15 116 226959 122 00 226980 129 00 227001 129 00 227022 12900 
25 116 226960 122 00 226981 129 00 227002 129 00 227023 129 00 
50 116 226961 122 00 226982 129 00) 227003 129 00 227024 129 00 
75 116 226962 144 00 226983 150 00 227004 150 00 227025 15000 
100 116 226963 144 00 226984 150 00 227005 150 00 227026 150 00 


*Dimension Reference—See Fig. 2 ; . 
Range of adjustment—All type H breakers listed above have a calibration tange of 100 to 200 per cent of normal ampere 
rating. 
{Shipping weight of oil is approximately 9 pounds per gallon. 
TVoltage listed is normal rating of undervoltage trip coil. ‘ f 
For information as to material furnished with these breakers (nuts, cable terminals, etc.), see “Instructions for Ordering."! 


Order by Style Number 
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TYPE H OIL CIRCUIT-BREAKERS—Continued 


TABLE IV—INDOOR WALL-MOUNTING 


For Voltages up to 750—For Conduit Connection 
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NORMAL Ap- ] 
fe TING OR. rt Lb. StyvLE No. List PRICE 
Trip Coil Volts| Gal-| Wwith- 
Se Que als Meas eset COUN at ee eS, 
2%] 160- Oil* | 2- | 3 | eee aos-4 9G 1302 | 50. 1 “7o- 1.10028 Sito 50- 70 B00 
Cycle | Cycle Ship. |amp.|amp.|amp.| amp. |amp.] amp.| amp.| amp. | amp. | amp. amp. amp. 
Full-Automatic Overload Trip—With Inverse-Time-Limit and 
Undervoltage-Release Attachment and Ammeter-Mounting Cover 
2 aoe 110 {2.5} 70 |265347|265348|/265349|265350!26535 1|265352/265353|265354|265355|265356/$ 96 ools110 oo 
2 | 110 | 220 [2.5] 70 |265227|265228/265229|265230|265231|265232|265233|265234|265235|265236| 105 O0| 120 00 
2 | 220 |440-550}2.5] 70 |265257|265253/265259|265260)265261|265262|265263|265264|265265/265266, 105 O0| 120 00 
2 | 440 | ... [2.5] 70 |2652871265288|265289|265290]265291|265292|265293|265294|265295|265296| 105 OO| 120 00 
2 | 550 | ... |2.5] 70 |265317/265318|26531912653201265321|265322|265323|265324/265325|265326, 105 OO| 120 00 
SOU. 110//}2.5] 76 |265357|265358|265359|265360|265361)265362|265363|265364|265365|265366] 110 OO] 126 00 
3 | 110 | 220 2.5] 76 |26523712652381265239|265240|265241|2652421265243|265244|265245|265246| 116 OO| 133 OO 
3 | 220 440-550} 2.5] 76 |265267|265268|265269|265270)265271|265272|265273|265274|265275|265276, 116 OO| 133 00 
3 | 440 | ... [2.5] 76 |265297/265298|265299|2653001265301|265302|265303|265304|265305|265306| 116 OO| 133 00 
3 | 550 | ... [2.5] 76 |2653271265328|265329|2653301265331|265332|265333|265334|265335|265336, 116 O0| 133 00 
4 | ... | 110 ]3.0] 80 |265367/265368|265369|265370|265371|265372|265373|265374|265375|265376 137 OO] 159 00 
4 | 110 | 220 |3.0| 80. |265247/265248|265249|265250)265251|265252|265253|265254|265255|265256 144 00] 165 00 
4 | 220 {440-550]3.0}] 80 |265277/265278/265279|265280|265281|265282|265283|265284|265285|265286 144 90 165 00 
4 | 440 | ... |3.0] 80 |265307|265308|265309|265310)265311)265312|265313|265314|2653151265316, 144 OO| 165 00 
4 | 550 3.0] 80 |265337|265338|265339|265340/265341|265342|265343|265344|265345|265346, 144 00) 165 00 














Dimension Reference—See Fig. 4. 


TABLE V—DUSTPROOF INDOOR WALL-MOUNTING—Continued 


UNDERVOLTAGE 


For Voltages Up To 2500—ForzCable Connection 
Shipping . FuLit-AUTOMATIC 


TOX. StyLE_No. 


. Range of Dimension Gallons Wt. Lbs, OVERLOAD TRIP AND 
Adjustments Reference Oil Without INVERSE TIME ELEMENT 
Amperes Amperes Poles Fig. Required  Oil* Style No. List Price 
5 5- 10 2 2 234 71 217486 $ 70 00 
10 10— 20 2 2 284 vk 217481 70 0O 
i} 15 15— 30 2 2 234 71 217482 70 0O 
25 25- 50 2 2 234 71 217483 70 00 
50 50-100 2 2 2%4 71 217484 70 00 
75 75-150 2 2 2% 71 217485 85 00 
100 100-200 2 2 234 71 217486 85 00 
5 5— 10 3 2 24% 76 217487 83 50 
10 10- 20 3 2 2% 76 217488 83 50 
15 15— 30 3 2 2% 76 217489 83 50 
25 25-— 50 3 2 24% 76 217490 83 50 
50 50-100 3 2 214% 76 217491 83 50 
75 75-100 3 2 2% 76 217492 100 OO 
100 100-200 3 iz 2% 76 2174393 100 OO 
| 
5 5- 10 4 2 314 81 217494 110 OO 
10 10— 20 a 2 31% 81 217495 110 GO 
15 15— 30 4 2 34 81 217496 110 00 
0) 25— 50 4 2 314 81 2117497 110 CO 
' 50 50-100 4 2 3% 81 217498 110 00 
‘ 75 75-150 4 Z 314 81 217499 132 00 
{ 100 100-200 4 2 3% 81 217500 132 00 
TABLE VI—INDOOR WALL-MOUNTING—Conti 
} For Voltages Up To 2500—For Cable Connection 
RATING OF Ap- 
} 


r Pp 
Trip Coil Volts Gal,|Wt-Lb! 





all ae: 
Oil With- 


























FuLit-AUTOMATIC 
OVERLOAD TRIP 


Style No. List Price 
217501 $ 60 00 
217502 60 00 
217503 60 00 
217504 60 00 
217505 60 OO 
217506 75 00 
217507 75 00 
217508 70 00 
217509 70 OO 
217510 70 00 
217511 70 0O 
217512 70 0O 
217513 85 00 
217514 85 00 
217515 95 50 
217516 95 50 
217517 95 50 
217518 95 50 
217519 95 50 
217520 117 Ov 
217521 117 00 
nued 


List PRIcE 








: Poles ; 
25- | 60- Ou | 2 | 3 | S& | & | 12+] 20. | 30- | 50- | 70- | 100- } 240 50- |70& 1008 
Cycle | Cycle Ship amp.|amp.|amp.] amp.}|amp.|amp.]amp.] amp, | amp. | amp. amp. amp. 
; 
Full-Automatic Overload Trip With Inverse-Time-Limit and 
) Undervoltage-Release Attachment 
! | 
2 110 tds 25 70 |265047/265048/265049/265050/26505 1|265052|265053|/265054!265055/2650566 81 OO!S 95 OO 
{ 2 ae 110 255 70 = |265077/265078|265079/265080)/26508 1|265082/265083|265084/265085|265086 81 00 85 00 
' 3 110 wee 235 76 |265057/265058/265059|265060|265061|265062|265063/265064!265065/265066 95 OO} 111 00 
{ 3 as | 110 Za5 76 |265087/265088/265089/265090|265091|265092/265093|265094|265095|265096 95 OO} 111 00 
j 4 110 J oss 3.0} 80 |265067/265068|265069|265070/265071|265072|265073/265074|265075|265076| 122 OO] 144 00 
{ 4 Se: | 110 3.0] 80 |265097|265098|265099/265100/265101|265102 265103265104 265105|265106 122 OO} 144 00 











Range of Adjustment—All type H breakers listed above havea calibration range of 60 to 150 per ce 
Outline Dimensions—See Fig. 5. 


*Shipping weight of oil is approximately 9 pounds per gallon. P ; 
For information as to material furnished with these breakers, (nuts, cable terminals, etc.), see ‘‘Instructions for Ordering.” 


Order by Style Number 


nt of normal ampere rating. 


260-11A 











339 


January, 1920 Oi Circuit-Breakers Section 1-C—Part III 
TYPE H OIL CIRCUIT-BREAKERS—Continued 


TABLE VII—AUXILIARY PARTS 


The following special feature can be supplied only when ordered complete with breakers listed in 
Table I. The list price is to be added to the list price of the standard breaker to make total price of 
complete special breaker. 






























SHUNT TRIP 
oe 
ist Price 
Morebadt! tOre-POlep rem worsen Extra ted Soe Ce kin Petters Mciahe ese elo oe we ede cca s OU OR OOM HEN ook ods eaweee $ 8 50 
Mather COREG. 4 4DOLGy Tea ers: Fit, Sata Safdias s/ntes gilda c+ Wels 2 ce cap atlas eae ole alsaie.dte.a «dre Pe Ret iokeremamerin one ciise ate 10 OO 
OUTLINE DIMENSIONS 
7 C —> 
2 m5 e ii ” 
e elie dia Outle?. | 3 for 5to50AMPS 
<__ls/for/5i0 i 
f= Space to remove Tank. 
Fic. 1—Dustproor InpoorR WALL MounTING 
———____—_—__—— DIMENSIONS IN INCHES — Z te —v 
POLES A B Cc D E F G H J K L, 
With Plain-Automatic Overload Trip 

2 125; 1035 13H 13 7% 10144 414 8% ha 5 ; 
3 1276 10¥5 1335 75 1% 1014 4% 81% 24% ag. 2% 

4 1235 10 ¢5 134 1¢5 7% 12 514 956 2 2% 2 

With Full-Automatic Overload Trip and Inverse Time Element 

149; 1255 13% Td 9% 104% 4% 8g arate 5 er 
3 1436 12 75 13 45 736 9% 10% 4% 84 2% os 24% 

4 143% 12 1344 725 9% 12 5144 9% 2 2% 2 

With Undervoltage Trip Only 

1235 1075 13% 745 8 10% 44 814 wae 5 i 
3 1235 1075 1333 lds 8 104% 416 8% 2% wee 21% 

12 35 10¢ 1344 135 8 12 514 95% 2 2% 2 


(PA Sdiax 3 deep for 5i025Amps. 
I/0dia.x;2 deepfor 50 to 100Amps. 


Onit fore le 12 ri<Z4 












M4= Space to remove lank 2 and 3 Fue 4 Pole 
A SIDE VIEW FRONT VIEWS 


Fic. 2—DustprooF AND WEATHERPROOF INDOOR AND OuTDOOR WALL MountTING 
These dimensions are for reference only. For official dimensions apply to the nearest district office. 
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\ 
TYPE H OIL CIRCUIT-BREAKERS—Continued 
5" yn f 
Ig,arill 13 deep for 5 to25Amps. To of Breaker without 
‘Baril/ if deep for 50 10l0Amps Urider-Voltage Frelease. 
lf M79, Bolts, 3" 










Rg ore 2 Soe Repeat 
©) Qo» 
aa 


of Log |. 
ipa 


93 = Space to remove Tank. and 3 Foe 4 Pole 
FRONT VIEW. SIDE VIEWS 


Fic. 3—DustTPpRooF AND WEATHERPROOF INDOOR-AND-OUTDOOR WALL MountTING 





Hole on both sides of box for Cable Conn With No Volt Release Middle Pole omitted 


for. Conduit Conpection:. for Conduit Conn/_,Without NoVolt Release/ on 2 Pole breoker. 
% Conduit./ 4g Hole — 0 1p" /2+ 

/ Londuit-Fz Hole < 
ly Conduit-ig Hole. 












2s lor : 
»|21025| | /Gefor30) \ 
KS | to/00Amps| Tripping Hondle 
for plain Auto- 
matic Breoker 


259 Hole, deep 7 A ip 
for 2 to 25 Amps. 2683 Pole. 4 Pole 


384 Hole e deep, Space required for removol 
Lor 30 to/00 Amps, of Tank= 163 


Fic. 4—Inpoor WaLL MountTING—For VOLTAGES UP To 750 
(For Top View, See Fig. 5) 








Without 
No-Volt 
Release, 










Middle Pole omitted 
on 2 Pole breaker. I 












PT oof 1 amo LAL ocean 
BEY un roe 













ira 





Ps) 
Aree 





Tripping Handle 
for Plain Auto- 
Matic Breoker 
only 


7 Te ; ig % 
Space required for removal 283 Pole, 4Pole, 
Of Tank 2 


Fic. 5—INDooR WALL MounTING—For VOLTAGES UP TO 2500 


These dimensions are for reference only. For official dimensions apply to the nearest district office. 
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TYPE QF OIL CIRCUIT-BREAKERS 
FOR MOTOR STARTING 


MANUALLY-OPERATED—FOR INDOOR SERVICE 
NON-AUTOMATIC STARTING POSITION 
AUTOMATIC RUNNING POSITION ~ 


For Capacities up to 600 Amperes 7500 Volts A. C. 
Interrupting Capacities of 1000 to 3000 Amperes at Service Voltage 





Type QF AuTo-STARTER, STARTING HANDLE IN Orr PosITION, RUNNING HANDLE IN CLOSED POSITION 


APPLICATION 


The type QF motor-starting oil circuit-breakers 
are especially designed for starting, in connection 
with auto-transformers, three-phase squirrel-cage 
induction and self-starting synchronous motors 
up to 720 horsepower. When properly applied they 
protect the motor in the running position from 
heavy overloads and short circuits, and guard it 
against the sudden application of full voltage to 
' the motor after it has slowed down or come to rest 
following an interruption of power supply. 

For proper application to motors see Table I 
on following pages. 

The breakers listed herein are suitable for motors 
having the same starting characteristics as standard 
Westinghouse motors. When starting equipments 
for motors of other than Westinghouse manufacture 
are desired, full motor data as indicated under 


“instructions for ordering’’ should be referred to 
the nearest district office of the company. 

When the system capacity is higher than the 
interrupting capacity of the type QF breakers 
but the maximum possible short circuit current is 
within the limits given in tables C and D on pages 
on “Application of Oil Circuit-Breakers,” a non- 
automatic starter may be used in series with a 
breaker having the automatic features of the starter, 
and of interrupting capacity high enough to 
suit the circuit conditions. Positive and speedy 
closing of the starter is particularly necessary in 
this case, and electrical operation should be used 
if such closing cannot otherwise be assured. Manual 
operation might prove unsatisfactory on large 
systems unless the attendants are fully aware of 
the necessity for positive operation. 


DISTINCTIVE FEATURES 


The following features embodied in the con- 
struction of the type QF breaker make it especially 
suitable for the service intended: Highly efficient 
form of wedge and finger-type contacts of ample 
proportions. Heavy auxiliary arcing tips for pro- 
tecting main contacts. (These arcing tips have 
long life under frequent starting operations, which 
burn them away at a very slow rate.) Easy means 
of renewing the arcing tips (only a pair of pliers 
required.) Submersion and opening of all contacts 
under a good head of oil. Positive and direct 
gravity break, assisted by spring tension. Strong 
sheet iron tanks (with all seams lap-welded and bot- 
tom flanged and welded) readily removable without 
disturbing the mechanism or contacts, thus making 
inspection and renewal of arcing tips easy. Con- 


tacts arranged so that auto-transformers are only 
energized during starting position. Double-handle 
with mechanical interlock for motors that do not 
require preventive resistance during the starting 
period, thus obviating the possibility of short- 
circuiting the auto-transformer windings. Double- 
handle without interlock for motors requiring 
preventive resistance, thus permitting continuous 
application of graduated voltages on the motor 
during the starting application. Safety to operator 
insured by ample insulation in the breaker. Safety 
to apparatus insured by inverse-time-limit, auto- 
matic over-load current-transformer trip coils, 
and by wundervoltage release mechanism which 
opens the breaker when the voltage fails. Large 
short-circuit current interrupting ability. 
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TYPE QF MOTOR-STARTING OIL CIRCUIT-BREAKERS—Continued 


OPERATION 


(See also pages on “Oil Circuit-Breakers— 
General Information.’’) 

These breakers are manually operated. To start 
a motor with a circuit-breaker that has no pre- 
ventive resistance the starting handle is moved down 
as far as it will go and held there until the motor 
has come up to speed. In this position the auto- 
transformers are magnetized and the motor is 
connected to the starting voltage. Then the start- 
ing handle is released, and the running handle is 
immediately moved down as far as it will go, where 
it remains latched. In passing to the running 
position, the auto-transformers are. de-energized 
and full-line voltage is applied to the motor. 

Where a preventive resistance is used, the handle 
interlock is omitted and the starting handle is held 
down as before until the motor no longer gains 
speed, then the running handle is moved down before 
the starting handle is released, thus applying 
continuous voltage to the motor through the 
preventive resistance and preventing the shock 
resulting from full voltage being applied suddenly 
to the motor windings. 

Overload and Undervoltage Protection—The 
inverse-time-limit feature is provided in connection 
with the automatic overload current-transformer 
trip coils on the breaker so that the motor circuit 
will not be opened on momentary overloads, such 
as occur when changing from the starting to the 
running position. The time in which the automatic 
overload trip will operate is inversely proportional 
to the amount of the overload, tripping being 
instantaneous in case of a short circuit. The over- 
load tripping range is from 80 per cent to 160 per 


cent of the current rating of the current transformers 
for the trip coil circuit. 

The breaker trips independently of the running 
handle so that the operator cannot hold it closed 
against an injurious overload. ; 

The undervoltage release opens the contacts 
when the voltage has decreased to approximately 
one-half its normal value. This feature is provided 
to guard against an excessive current, due to the 
return of power to a motor which may be out of 
phase or at rést. The undervoltage coils operate 
directly from the motor circuit when the voltage 
does not exceed 550 volts; for voltages higher than 
550 volts voltage transformers having a 100 or 
110-volt secondary, and primary fuse blocks 


‘and fuses are required. 


Preventive Resistance—Experience has shown 
that when the circuit of certain motors in general 
service is opened during the starting period, dis- 
turbances are produced which may be injurious to 
the motor winding when line voltage is applied to 
the motor. To prevent these disturbances a 
preventive resistance is used for two-pole and four- 
pole motors above 200 horse-power, motors above 
200 horse-power that require full-load starting 
torque or greater, and for all motors of 500 horse- 
power and larger. With this preventive resistance 
the starting circuit is not opened till the running 
contacts are closed, this prevents the large rush 
of current that would otherwise occur where full 
voltage is applied. These cases should be referred 
to the company for proper application. . It should 
be noted that the preventive resistance is in circuit 
during the starting period only. 


CONSTRUCTION 


The type QF motor-starting oil circuit-breaker 
is a double-throw breaker with special moving 
and stationary contact arrangement. In effect, 
it is a three-pole, double-throw breaker with three 
additional terminals used to complete the auto- 
transformer circuits when the breaker is in a start- 
ing position. 

Mounting—These breakers are furnished for 
panel-mounting, panel-frame mounting, and re- 
mote-control wall and pipe-mounting, direct or 
reverse connected. These mountings are practi- 
cally the same as those used on the type F line of 
oil circuit-breakers. 

Tanks—The tanks used are constructed in the 
same way as those used on the type F line of oil cir- 
cuit-breakers. 

Mechanism—The mechanism used is similar 
to that for the type F double-throw oil circuit- 
breakers, except interlocks may or may not be used. 
Two handles, one for starting and one for running, 
are provided on this breaker. These handles may 
or may not be mechanically interlocked, depending 


upon whether or not preventive resistance is used, 
so that one or both sides can be closed at a time. 
The starting side is non-automatic; the running 
side is full-automatic (trip-free on overload) with 
undervoltage release and inverse-time-limit attach- 
ments. 

It should be particularly noted that the remote- 
control breaker with reverse connection is different 
from the remote-control breaker with direct con- 
nection, due to the position of the breaker being 
reversed with respect to the operating handle on 
the front of the panel. 

Auto-Transformers—The auto-transformers are 
mounted separately from the breakers. The tap 
leads of the transformers are permanently connected 
to the motor leads. 

The type QF breaker is suitable for use with 
either two single-phase auto-transformers, or one 
three-phase auto-transformer. The three-phase 
auto-transformer for use with this breaker must have 
all nine leads brought out because the star con- 
nection must be made by the special contacts of 
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the switch when it is in the starting position. 

When a single set of auto-transformers specially 
designed for such service is to be used for starting 
two or more motors, complete data should be 
given to the company, as the connections require 
modification when group-starting is used. 

Auto-transformers are not included with the 
circuit-breakers listed. 

Terminals—The terminal bushings, terminal 
studs, terminals, and terminal lugs are the same 









Type OF AuTO-STARTER WITH TANK REMOVED 


as those used in the type F oil circuit-breakers 
of similar capacity. 

Main and Auxiliary Contacts—The Main contacts 
are of the regular well known type F oil circuit- 
breaker wedge type. 

The auxiliary or arcing contacts are of the regular 
type F construction on the 300-ampere capacity, 
but on the 600-ampere capacity they are of double 
the area of the regular type F auxiliary contact, thus 
giving a heavier auxiliary arcing tip. 
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=CONTACT: FINGERS ¢ 






AUXIJARYARCINGS TIP. 


B_MOVING CONTACT. 





INSTRUCTIONS FOR ORDERING 


(See also pages on ‘‘Oil Circuit-Breakers— 
General Information.’’) 

In choosing a motor-starting breaker there are 
several considerations to be observed, the mere 
fact that the continuous-ampere rating of the breaker 
is equal to the maximum continuous overload cur- 
rent of the motor is not necessarily sufficient. 

The following data must be carefully considered 
in determining the proper starting equipment for 
a motor: 


A—Full-load motor rating, including the amount 
and duration of overload guarantees. 

B—Nature of the load which the motor drives 
and the average number of starts that will 
be made per day. 

C—Current obtainable from the supply system 
in case of the dead short circuit between 
the switch and motor. If not known, give 
data so that this can be calculated. Such 
data will be: 

(1)—Kilovolt-ampere capacity, and per 
cent reactance of synchronous machin- 
ery that can feed the power through 
the breaker. 

(2)—Kilovolt-ampere capacity and per 
cent reactance of all step-up and step- 
down transformers between the syn- 


chronous machinery and the motor- 
starting breaker. 

(3)—Size of wire or cable and length and 
spacing of conductors of all circuits 
between the synchronous machinery 
and the motor-starting breaker. 

D—Method of obtaining starting voltage, namely: 
(a)—From two single-phase auto-transformers. 
(b)—From one three-phase auto-transformer 

with neutral connection arranged to be 
made external from case. 

(c)—Reduced voltage taps on secondary 
of step-down transformer. In this case 
a standard three-pole, double-throw 
type F-2 breaker sometimes may be 
used, depending on the size of the motor. 

E—(a)—Amperes in motor winding required 

to start the motor. 

(b)—Amperes required to start the motor 
when connected to the reduced voltage 
starting-tap with tap voltage percentages. 

(c)—Per cent of normal voltage required 
to start the motor. 

F—Motor amperes at full-voltage with motor 
locked. 

G—Will each motor have its own set of starting 
auto-transformers or will group-starting be 
employed? 
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Table I following indicates which size of breaker 
may be used for a given size of motor on certain 
common commercial voltage systems and for 
different classes of service that the motor may 
drive. Motor service is divided respecting the effect 
of starting currents on the conducting parts of 
the breaker into two general classes (a) motor- 
generator set service, and (b) general service. 
Class (a) service will be less severe with regard 


cent full-line voltage. 


to industrial machinery. The sizes of the motors 
of the motor-generator sets are for standard Westing- 
house sets, which require approximately 30 per cent 
of full-load torque to start the set at 50 to 35 per 
Similar size motors of 
motor-generator sets built by other manufacturers 
may be started by the type QF breakers according 
to Table I, provided the starting torque and voltage 
are the same as. for the corresponding standard 


‘ 
a 
ih 


to the burning of arcing tips than motors applied Westinghouse motors. 


TABLE I—APPLICATION OF TYPE QF BREAKERS TO MOTOR SIZES 


MaxiImuM SHORT CIRCUIT 


AMPERES THAT STARTER INTERRUPTING INT“ RRUPTING MAXIMUM H. P. 


CAN WITHSTAND FOR 5 Capacity AMPERES Capacity AMPERES GENERAL Motor-GENERATOR 
SECONDS WITHOUT INJURY PANEL-MOUNTING REMOTE-CONTROL SERVICE* SETS 

Volts 300-Amp. 600-Amp. 300-Amp. 600-Amp. 300-Amp. 600-Amp. 300-Amp. 600-Amp. 300-Amp. 600-Amp. 
220 15000 30000 15000 30000 15000 30000 100 200 125 225 
440 15000 30000 15000 30000 15000 30000 200 300 Dae 290 
550 15000 30000 15000 30000 15000 30000 225 400 290 § 

2200 15000 30000 7700 7700 9800 9800 500 720 

4000 15000 30000 3950 3950 5000 5000 500 £ 

6600 15000 ; 2150 2700 500 0 


*For information as to when preventive resistance should be used, see paragraph ‘‘Preventive Resistance” on previous 
page. oi teey 

tAlthough the type OF breaker will start and carry the current of a 2160-horsepower motor, it is likely that the system 
supplying such a motor will be too large to allow of applying a starter with all the automatic features on it. In most cases of this 


kind the starter will have to be non-automatic and the motor protected by an automatic breaker having suitable Tupturing capa- 
sity. 


{There are no standard 4000-volt motor-generator sets of capacities higher than 290 horsepower 
§Limited to 290 horsepower as the next size of standard set requires a startef of over 600-ampere capacity. 


TAlthough the type OF breaker will start and carry the current of a 1420-horsepower motor, it is likely that the system 
supplying such a motor will be too large to allow of applying a starter with all the automatic features on it. In most cases of this 
kind the starter will have to be non-automatic and the motor protected by an automatic breaker having suitable rupturing capacity, 


TABLE II—PRICES 


Style number includes the type QF motor- 
starting circuit-breaker complete as described, 
without oil or auto-transformer, which must be 


ordered separately. (See the general ordering 
instructions on the first pages on oil circuit-breakers.) 


Direct-Control 
5 Interrupting Approximate 
Maximum Capacity Shipping 
‘Continuous Maximum at Rated Gallons Weight Style List 
Amperes Volts Voltage, Amp. Oil Lb. No. Price 
, Panel-Mounting+ 
300 7500 1900 15% 337 246401 $427 50 
600 4500 4000 15% 400 246402 580 OO 
Panel-Frame-Mounting 
300 7500 1900 15% 360 246403 457 50 
600 4500 4000 15% 430 246404 610 OO 
Remote-Control With Bell Crankst 
the koe eto utere 
aximum ; apacity at ipping —— StrLts No.———_} 
Continuous Maximum Rated Volts Gallons Weight Wall Pipe List 
Amperes Volts Amperes Oil Lb. Mounting Mounting Price 
Direct-Connected 
300 7500 2400 15% 490 246405 246409 $475 00 
600 4500 5000 15% 552 246406 246410 630 OO 
Reverse-Connected 
300 7500 2400 151% 490 246413 246417 475 00 
600 4500 5000 15% 552 246414 246418 630 OO 


*Although the type QF motor-starting oil circuit-breakers are insulated for 4500- and 7500-volt service, engineering practice 
indicates that panel-mounting breakers shou'd not be used on service voltages greater than 2500. For service voltages greater 
than 2500 remote-control breakers are required. 


rR For intormativu as to what material is furnished with these breakers, (nuts, cable terminals, etc.), see ‘“‘Instructions for 
rdering. 

tPanel-Mounting breakers are made for mounting on material two inches thick. When they are to be mounted on thinner 
material spacers must be used on the mounting bolts. The cover plates controlling remote-control manually-operated breakers 
are designed for mounting on 2-inch material. When these cover plates are to be mounted upon material less than 2 inches thick 
spacers must be used on mounting bolts; when they are to be mounted on material between 2 and 4 inches thick, longer mounting 
bolts than standard are required. Spacers or longer mounting bolts will be furnished free of charge when ordered with breakers. 


Order by Style Number 
251-4 
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OUTLINE DIMENSIONS . iH il 
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DirectT-CONNECTED REMOTE-CONTROL 


/ Reverse-connected remote-control breakers are the same as direct-connected remote-control, except that the breaker is i! 
mounted on the opposite side of the wall with respect to the coverplate—that is, in order to keep the arrangement of the cover- 
plate the same, the parts of the breaker are reversed from left to right. 


These dimensions are for reference only. For official dimensions apply to the nearest district office. 
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TYPE F OIL CIRCUIT-BREAKERS 


MANUALLY AND ELECTRICALLY OPERATED 
NON-AUTOMATIC AND AUTOMATIC 


FOR INDOOR AND OUTDOOR SERVICE—SINGLE AND DOUBLE THROW 


For Capacities up to 3000 Amperes 13200 Volts, A. C. 
Interrupting Capacities at Rated Voltage, 1000 to 15000 Amperes 


APPLICATION 
See also pages on “Oil Circuwit-Breaker Application.” 


The type F oil circuit-breakers comprise a com- 
plete line of moderate-capacity, non-automatic and 
automatic manually- and electrically-operated break- 
ers. For indoor sérvice, the breakers are made in 
the panel-mounting, and remote-control wall- or 
pipe-mounting forms, and for outdoor service in 
pole- or subway-mounting forms. 

Indoor Mounting—The panel-mounting form, as 
its name indicates, is designed for mounting on the 
rear of the switchboard panel on frame brackets. 

The remote-control wall- or pipe-mounting forms 
allow the breaker to be mounted at any suitable 
place and to be operated from a switchboard, or 
other position, as desired. 





Ca 


Type F-2 Inpoor MANu: ~LyY-OPERATED SWITCHBOARD- 
MountTinG Non-AutToMATIc SINGLE-POLE 
SINGLE-THROW 300-AMPERE 13,200- 

Voit (SH2WING MICARTA 
‘TUBES ON TERMINALS) 





Type F-3 INDooR ELECTRICALLY-OPERATED WALL- 
MounTING AUTOMATIC THREE-POLE SINGLE- 
THROW 500-AMPERE 13,200-VOLT 

Outdoor Mounting—The outdoor form of wall- 
or pole-mounting breaker is primarily intended for 
service in exposed places. It is particularly adapted 
to controlling lines where they enter buildings, for 
controlling branch feeders from main lines, for 
sectionalizing feeders, for cutting out transformers, 
or for any of the other numerous purposes for 
which an outdoor form of breaker may be utilized 
on distribution systems. It is also adapted to use 
with motor installations, because of the ease with 
which the breaker may be mounted on any vertical 
support convenient to the motor operator. 

The subway form of breaker is intended for 
mounting in subways, manholes, or other places 
where a breaker may be required to operate sub- 
merged. The subway form of breaker is made two- 


or three-pole single-throw for capacities up to 300 
amperes 7500 volts. 


DISTINCTIVE FEATURES 


Among the features that distinguish the type F 
breakers are: Highly efficient form of wedge and 
finger-type contacts. Auxiliary arcing contacts. 
Submersion and opening of all contacts under oil. 
Quick opening of contacts, assisted by arcing tip 
springs. Open position maintained by gravity. 
Inability to hold full-automatic breaker in the 
closed position when an excessive overload or short 


circuit exists on the line. Strong tanks and tank 
supports. Tanks removable without disturbing the 
operating mechanism or contacts, making inspection 
easy. Ample air space at the top of the tank to 
allow for gas expansion. Insulating lining in the 
tanks. Isolation of poles by individual cells. Self 
contained multipole hand- or electric-operating 
mechanism on the multipole single-tank breakers. 
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TYPE F OIL CIRCUIT-BREAKERS—Continued 


OPERATION 


See also pages on ‘‘Oil Circuit-Breakers—General Information.” 


The type F oil circuit-breakers are non-automatic 
and full-automatic direct or remote-control manu- 
ally-operated; and non-automatic and automatic 
electrically-operated. 

Manual Operation—Manually-operated breakers 
for direct-control panel-mounting and panel-frame- 
mounting, or for remote-control wall- or pipe- 
mounting are listed in all standard capacities, poles, 
and throws of the type F-1, F-2, and F-3 breakers. 
A coverplate containing the operating handle, and 
with the full-automatic breakers, the overload-trip 
mechanism, is supplied for mounting on the panel 
or frame bracket. 

Remote-control manually-operated breakers for 
either wall- or pipe-mounting are listed for down- 
ward pull, with bell cranks either above or below 
the floor, and for horizontal pull without bell-cranks. 





Type F-1 INDooR MANUALLY-OPERATED REMOTE- 
ContTROL PipE MOUNTING THREE-POLE 
SINGLE-THROW 200-AMPERE 4500- 

VOLT (SHOWING MICARTA 
TUBES OVER TERMINALS 

Electrical Operation—Electrically-operated single- 
throw breakers are listed in the types F-2 and F-3, 
only. 

The automatic breakers, as listed, include one or 
two 5-ampere coils for tripping directly from 
current transformers. 

‘The non-automatic breakers, or automatic 
breakers with current transformer trip coils omitted, 
can be made automatic or full-automatic (trip-free 
on overload) through current transformers and 
relays controlling the direct-current or alternating- 
current shunt-trip or wundervoltage-trip circuit. 
(Note—For alternating-current voltages above 550, 
step-down transformers should be used for shunt 
or undervoltage tripping.) 


General Operation 


The non-automatic breakers are used where 
voltage, breaking capacities, and current capacities 





Type F-2 InDooR MANUALLY-OPERATED REMOTE= 
CONTROL WALL-MouNTING THREE- 
PoLeE SINGLE-THROW 300- 
AMPERE 7500-VOLT 

are required greater than those listed for the type 
D oil switches. They are listed in Types F-1, F-2 
(single- and double-throw), and F-3 for switchboard 
mounting, or for remote-control pipe- or wall- 
mounting, hand operated, and in types F-2 and 
F-3 electrically-operated. 


Automatic Breakers—AIl manually-operated auto- 
matic breakers listed are full-automatic. The type 
F-2 multipole-single-tank — electrically-operated 
breakers are listed full-automatic with shunt and 
current-transformer trips, and the types F-2 
multiple-single-pole electrically-operated and F-3 
electrically-operated breakers are plain-automatic 
with shunt and current-transformer trips only. 

Plain automatic overload-trip breakers, types F-2 
and F-3 electrically-operated, when closed with an 
overload on the line, will remain closed as long as 
the closing coil is energized, but will not remain 
closed when the closing circuit is opened. 

Full-automatic overload-trip breakers have a 
mechanism making it impossible to hold the breaker 
in the closed position while a continued overload 
condition or a short circuit exists on the line. 

Standard Overload Trip-Range—The standard 
overload-trip range of these breakers is 80 to 160 
per cent of the normal full-load current rating or 
primary rating of the current transformer in the 
trip-coil circuit. 

Transformer Overload Trip—For transformer 
tripping, type F automatic breakers are listed with 
trip coils mounted on the cover-plate of hand- 
operated breakers or on the electric mechanism of 
electrically-operated breakers. A single 5-ampere 


261—2 


a 


















































aware 


ee 





= > oe 


a glreine 


LSet es 


348 


Section 1-C 


Westinghouse Power-Switching and Switchboard Devices 





TYPE F OIL CIRCUIT-BREAKERS—Continued 





Closed 


Type F-2 Inpoor ELECTRICALLY-OPERATED WALL- 





Open, With Removable Hand-Closing Handle 
in Position 


MountinG Non-AuTOMATIC 


THREE-POLE SINGLE-THROW 500-AMPERE 7500-VOLT 


coil is regularly used on single-pole and two-pole 
breakers, and two 5-ampere coils on three-pole and 
four-pole breakers. For use on two-phase or three- 
phase, where accurate overload tripping is not 
required on a single-phase overload or short circuit, 
single-coil three- and four-pole breakers having 
only one special 8.7-ampere overload trip coil, are 
obtainable on special order. This special trip coil 
can be connected to two current transformers in 
“vector parallel,’”’ in which case the single-phase 
overload accuracy is within good operating limits 
of the polyphase calibration. 


eee ee 
De ee 





Type F-1 WEATHERPROOF MANUALLY-OPERATED 
AUTOMATIC SERIES-TRIP WITH INVERSE- 
TIME-ELEMENT, THREE-POLE SINGLE- 
THROW 200-AMPERE 4500-VOLT 





On two and three-phase ungrounded systems two 
transformers connected to either one 8.7-ampere or 
two 5-ampere coils are recommended for overload 
protection. 

On four-wire three-phase grounded neutral, or 
four-wire interconnected two-phase systems, three 
transformers connected in ‘‘Z’’ to two 5-ampere 
coils, are recommended for overload protection, 

On balanced ungrounded two- or three-phase 
circuits, one transformer and one 5-ampere trip-coil, 


supplied on special order, can be used for overload 
protection, 





TYPE F-3 WEATHERPROOF ELECTRICALLY- OR MANUALLY- 
OPERATED WALL- OR PIPE-MOUNTING THREE- 
PoLe SINGLE-THROW 600- 
AMPERE 7500-VoOLT 
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SINGLE-THROW COVER-PLATE, SINGLE- 
Coit AuToMATIC (OPEN PosiTIon) 


For three-phase reverse-power protection, three 
transformers are necessary, and when these are 
connected direct to current trip coils, three 5-ampere 
coils are necessary. 

Triple-coil overload tripping can be supplicd on 
special order. Prices on application. 

Series Overload Trip—For series tripping, type 
F indoor breakers are listed with alternating-current 
series-overload trip coils mounted in the switchboard 
coverplate (dry insulated) for voltages up to 2500 
and capacities from 10 to 300 amperes. Although 
these oil circuit-breakers are insulated for 2500-volt 


SINGLE-THROW COVER-PLATE WITH 
INVERSE-TIME-ELEMENT DASHPOTS 
DovuBLE-CoIL AUTOMATIC 
(CLOSED PosiITION) 


DouBLE-THROW COvVER-PLATE WITH 
INVERSE-TiME-ELEMENT DASHPOTS, 
DovuBLeE Coit WITH ONE 
SIDE AUTOMATIC 


service, engineering practice indicates that panel- 
mounting breakers having series-trip coils exposed 
to the air should not be used on voltages greater 
than 750. For service voltages greater than 750 
volts, transformer-trip or series-trip breakers, with 
the series coil under oil, are recommended. The 
main-circuit connections to the series trip coils are 
made through large holes in the panel, these holes 
being covered by the cover-plate. This method of 
trip is recommended to be applied only to small, low 
capacity installations, not having current trans- 
formers for meters. 


CONSTRUCTION 


See also pages on “Oil Circuit-Breakers—General Information.” 


Indoor Form 


Three forms of both the non-automatic and 
automatic breakers are built; namely, the types 


F-1, F-2 and F-3. It is to be noted that each form 
has a different interrupting capacity, maximum 
voltage, and details of construction. 





Type F-2 INDooR MANUALLY-OPERATED SWITCHBOARD- 
MOunTING THREE-POLE DouUBLE-THROW 
500-AMPERE 7500-VOLT 


Typr F-2 INDooR MANUALLY-OPERATED REMOTE-Con- 
TROL PipE-MouNTING THREE-POLE SINGLE 
Turow 500-AMPERE 7500-VOLT 
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TYPE F OIL CIRCUIT-BREAKERS—Continued 


Multipole breakers having a single mechanism 
and tank are listed up to maximum capacities of 800 
amperes. In addition, type F-3 breakers, either 
manually- or electrically-operated remote-control, 
can be supplied in capacities up to 3000 amperes by 
using three or four-pole standard units with the 
contacts connected in multiple for each pole, 
(multiple-multiprle). Type F-3 breaker frames are 
specially designed for this purpose. Types F-1 and 
F-2 breakers cannot be used in this manner. 

Mounting — Manually - operated direct - control 
breakers are made either for panel- or panel-frame- 
mounting, or for remote control wall- or pipe-mount- 





Type F-i INDooR MANUALLY-OPERATED THREE-POLE 
SINGLE-THROW 200-AMPERE 4500-VOLT 
(WitH TANK LowerEep Away From 
Contacts, SHOWING INSULATED 
CELL LINING IN TANK) 


ing. The type F-2 multiple-single-pole wall- 
mounting breakers (a multipole breaker made up of 
single-pole units), and the type F-3 multiple- 
multipole wall-mounting . breakers (a multipole 
breaker made up of standard remote-control three- 
or four-pole units to form one high-capacity multi- 
pole breaker), when equipped. with appropriate 
fittings, can be used for cell-mounting, erected in 
brick, asbestos, lumber, or concrete structure, with 
each pole enclosed in a separate compartment. 
Direct-control panel-mounting breakers can be made 
direct-control pipe-mounting by the use of suitable 
mounting brackets (see pages on “Oil Circuit- 
Breaker Accessories.’’) 

Electrically-operated multipole-single-tank break- 
ers are made with self-contained mechanisms for 
either wall-or pipe-mounting. The multiple-single- 
pole electrically-operated breakers are made for either 








Type F-3 INDOOR MANUALLY-OPERATED SWITCHBOARD- 
MOUNTING THREE-POLE SINGLE-THROW 
800-AMPERE 4500-VOLT 


wall- or pipe-mounting with separate operating 
mechanisms placed above, below, or behind the 
breaker, as listed; while the electric operating 
mechanism of the multiple-multipole breakers can 
be mounted only below the breaker. 

Tanks—Multipole-single-tank construction is used 
on all type F breakers, except the type F-2 multiple- 
single-pole, and the type F-3 muiltiple-multipole, 
which use one tank per pole. The oil tanks are 
rectangular in shape and are made of heavy sheet 
iron, with all seams lap-welded, the bottom being 
flanged and welded on the outside of the tank sides. 
As an additional protection from arcing, individual 
insulating cells form separate compartments for 
each pole where one tank is used on multipole- 
breakers. 

The method of fastening the tank to the frame, 
while very secure, yet permits an easy removal for 
the purpose of inspection and repair. The support- 





Type F-3 Inpoor MANUALLY-OPERATED PANEL- 
MountTING THREE-POLE SINGLE-THROW 
800-AMPERE 4500-VOLT 
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ing frame of the breaker has a flange which encloses 
the upper end of the tank when in place, thus 
preventing the tank from distortion under heavy 
internal pressure. 

The tanks are deep to allow ample space above 
the oil level to act as an expansion chamber for the 
arc gases and to reduce slopping of the oil from 
internal disturbances. The gases are vented through 
the clearance between the wooden operating rods 
and the frame. 

Tank Linings—All breakers, except type F-3, 
have wooden tank linings. Seamless moulded 
micarta linings can be supplied for these breakers 
on special order, similar to the standard linings for 
type F-3 breakers. Prices on application. 

Mechanism—The mechanism for all poles in 
hand- ands electrically - operated multipole-single- 
tank breakers is self-contained on a single frame. 

The mechanism of the manually-operated remote- 
control type F-2 multiple-single-pole breakers 
consists of a separate single-pole mechanism for 
each pole, each mechanism being operated from a 
common control mechanism and handle. In the 
manually-operated type F-3 multiple-multipole 
breakers, standard three- or four-pole units are used 
per pole, operated from one point, tripped by one set 
of coils, and closed with one common handle. Inthe 
electrically-operated type F-2 multiple-single-pole 
breakers the electric mechanism is separately 
mounted below, behind, or above the breaker 
mechanism, as listed; and on the type F-3 multiple- 
multipole it is mounted below the breaker; the 
mechanism closes and trips the several pole-units 
together. 

In the automatic, bell-crank remote-control hand- 
operated breakers, an accelerating spring device 
on one bell-crank is used to force the breaker to the 
open position. 

Terminal Bushings and Studs—The terminal 
studs or bushings with stationary contacts or feet 












eee IES 





LinE oF Type F StatTionary-ContTACT PILLAR UNITS 
Witu TERMINALS 





I'ypr F STATIONARY-CONTACT PILLAR UNIT 
Wirty TERMINAL, CLAMP, AND LOCATING 
Rinc. 300-AMPERE 7500-VOLT 


on the lower extremity are supported by one-piece 
vertical pillar-type porcelain bushings clamped to 
the framework. The studs and micarta-tube 
details are clamped to these insulators. This con- 
struction avoids the use of babbit and cement, and 
thus reduces the time and labor of maintenance. 
Lock washers are used on the clamped bolts and 
current-carrying parts to prevent them from 
loosening by vibration or hammer blows, which 
might occur in the operation of the breaker. 
Terminals and Terminal Lugs—Copper tube 
terminals are supplied on breakers up to and 
including, the 800-ampere capacity 60-cycle rating. 
For connecting the terminals to the stud, a brass or 
copper sleeve is supplied at one end to screw onto 
the stud and it is split at the other end to receive the 
flattened end of the tube terminal. The tube 
terminal is held in the slot of the sleeve by a bolt 
supplied with a lock washer. On special order, 
terminals may be omitted or contact nuts, with or 
without special terminals supplied. For terminals 
for use with breakers of capacities above 800amperes 
60-cycles and for special terminalgSor contact nuts, 
see pages on ‘‘Oil Circuit-Breaker Accessories.” 
The main moving contacts are of an improved 
wedge type. The main stationary contacts con- 
sist of fingers of the “controller” type arranged 
in pairs facing each other so as to make perfect 
contact on the two surfaces of the moving contact 
wedge when the breaker is closed. The contact 
tips on the end of the fingers are supported on the 
ends of thin flat steel springs permitting the con- 
tact to move in all directions and to automatically 
align itself on the wedge thus insuring that the 
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TYPE F OIL CIRCUIT-BREAKERS—Continued 


full carrying capacity of the contacts is always 


available. This spring is shunted by a liberal cop- 
per-leaf shunt to conduct the current from the tips 
to the terminal stud. The contact pressure is ob- 
tained by a second and heavier flat steel spring 
which is provided on the end with a round head 
and which applies the pressure over the center of 
the contact tip of the finger. One or more pairs of 
fingers are used according to the capacity of the 
breaker, (see illustrations). 

A steel stop is mounted between the fingers on 
the contact stud and serves to hold the fingers in 
the proper position when the breaker is open so that 
there is no danger of the moving contacts failing 
to enter between the stationary fingers upon closing 
the breaker. This stop also causes the fingers to be 
under considerable initial tension at. the time the 
moving contact first touches them in closing, or 
leaves them in opening the breaker, reducing the 
liability of contact vibration and burning with 
abnormal currents flowing. 

Arcing contacts of the butt type protect the main 
contact from the action of arcs at breaking. The 
stationary member consists of a spring plunger and 
copper arcing tip mounted on the support of the 
main contact. A flexible copper wire shunt carries 
the current from the stud to this tip, A copper 
bolt is carried on the conducting cross-bar of the 
moving contact element and serves as the moving 
arcing contact. The auxiliary arcing contacts 
maintain contact for a considerable distance after 
the main-contact fingers have broken contact. 
This time interval is predetermined by the amount 
of separation of the main contact fingers produced 
by the steel stop already referred to, and serves to 
fully protect the main contacts. 

The construction is such that the entire breaker 
may be assembled and lined up and the contacts 
adjusted from under the frame before placing the 
tanks in position. This feature of accessibility of 
contacts is of very material advantage in securing 
quick and accurate repairs and adjustments. 

Breaker with Cover for Mounting an Ammeter— 
The type F-1 weather-proof breakers with covers 
for mounting self-contained ammeters are 


Arcing Plunger Shank 















Arcing Plunger 
Guide 

Arcing Plunger 
Spring 


Arcing Tip 
‘Shunt. 


Removable Arcing 
Plunger Tip 


Arc Broken here and = 
not on Main Contact 


AND ARCING Tips UsED ON 300-AMPERE BREAKERS 


Clamping Plate 


Contact Pressure 


Spring Without opening the feeder circuit, 
Stop The double-throw cover-plate on this 


Copper Laminations 


Suspension Spring 
Contact Finger 


Removable Moving p\ Main Contact Surtace 
Arc Tip y\ 
Moving Contact wile 


DETAILS OF TyPE F Contacts SHOWING Marn-Contact FINGERS 





TypE F-1 WEATHERPROOF BREAKER WITH BRACKET 
FOR MOUNTING AN AMMETER 


listed for indoor service only. These ammeter- 
mounting breakers are dust-proof, but not water- 
proof. The type SM self-contained ammeter, (the 
type SR up to, and including, 300 amperes will 
be shipped until the present stock is exhausted) as 
described in catalog section 3-B, ‘Westinghouse 
Instruments and Relays,” is used. The ammeter 
selected should be such that it will not be injured 
by the maximum current that may pass through 
the breaker. 


Double-Throw Indoor Breakers 


Type F-2 Double-Throw—The type F-2 double- 
throw breakers have the same features of mountings, 
contacts, tanks and frames as the hand-operated 
single-throw type F-2, multipole-single-tank break- 
ers. They have two handles and two moving-contact. 
elements mounted in one tank on one frame. They 
are regularly supplied with a simple interlocking 
device, so that only one throw of the breaker can be 
closed at a time. This interlocking device 
can be omitted on special order, making 
possible the transfer of a feeder from one bus 
to a second bus, which has been synchronized, 


breaker is approximately of the same dimen- 
sions as the single-throw double overload-coil 
form of plate. It can be equipped with under- 
voltage or underload device on either or both 
throws, and either or both throws can be 
made automatic or non-automatic, as desired. 

All the auxiliary features mentioned for 
use on the single-throw breakers can be used 
on the double-throw. The double-throw 
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TYPE F OIL CIRCUIT-BREAKERS—Continued 


breakers are not made to be electrically operated. 

Special Double-Throw Service—For capacities 
other than listed as type F-2 double-throw brealcers, 
two single-throw breakers operated remote-control 
from one (two-handle) double-throw remote-control 
cover-plate can be supplied with or without interlock 
and for any of the standard remote-control mount- 
ings. For double-throw electrical operation, two 
single-throw breakers are used, with wiring inter- 
locked; prices on request. 


Outdoor Form 


The wall-or pole-mounting breakers are listed in 
the type F-1 and F-3 forms only. 

The type F-1 breakers are listed in weatherproof 
cases, two, three and four-pole. These breakers are 
manually-operated full-automatic with series-trip 
coils and adjustable time-element dashpots immersed 
in the oil, and thus protected from moisture. They 
can be equipped on special order with a self-resetting 
undervoltage release device enclosed in the case 
under the cover. The undervoltage release coils can 
be connected directly in the circuit on voltages up 
to 550, but on higher voltages, separate weatherproof 
voltage transformers are required. 

In the 750-volt breakers, the contact support is a 
slate base and in the 4500-volt it is of vertical 
porcelain pillars. The terminals are inside the case 
in the 750-volt breakers, and in the 4500-volt the 
leads are brought outside the case. 

The type F-3 breakers are listed both manually 
and electrically-operated, in weatherproof case, two 
and three-pole. They are listed for both full-auto- 





Type F-2 Supway ELECTRICALLY OPERATED AUTO- 
MATIC SERIES-TRIP WITH INVERSE-TIME-ELE- 
MENT, Two-PoLe SINGLE-THROW 300-AM- 
PERE 7500-VoLt (WITH TANK AND 
COVER REMOVED) 





Type F-1 SuBwAy MANUALLY-OPERATED AUTOMATIC 
SERIES-TRIP WITH REVERSE-TIME-ELE- 
MENT, THREE-POLE SINGLE-THROW 

300-AMPERE 7500-VOLT 


matic and non-automatic operation. The full-auto- 
matic breakers have series-trip coils and adjustable 
inverse-time-element dashpots immersed in oil. 
They can be equipped with 5-ampere coils for use in 
direct-connection with current transformers or 
relays for any reasonable tripping range. 


Subway Form 


The subway form of breaker is listed in the type 
F-1 and F-2 forms only. 

The type F-1 breakers are supplied in two and 
three poles for subway or manhole mounting. They 
are manually-operated, full-automatic series trip 
with the trip coils and adjustable inverse-time- 
element dashpots mounted in the oil inside the case. 
They are completely waterproof so that they can be 
immersed, if necessary. The design of contacts and 
insulating details is similar to the corresponding 
capacities in the indoor F-1 breakers. 

The type F-2 electrically-operated breakers are 
listed in two and three poles for subway or manhole 
mounting. They are made for electric operation, 
full-automatic and non-automatic only, and have 
series-trip coils and adjustable inverse-time-element 
dashpots in the oil inside the case. 

If desired on special order, 5-ampere trip coils can 
be supplied and used in connection with current 
transformers. The electrically-operated non-auto- 
matic breakers can be used as automatic by actuating 
them from appropriate current transformers and 
shunt trip relays. 

Caution —Care should be taken, when ordering, to 
specify the proper outlet bushings for subway breakers. 


DETAILS AND ACCESSORIES 


See also pages on “‘Oil Circuit-Breakers—General Information” and pages on “Oil Circuit-Breaker Accessories.’ 


Filler and Drain-Pipe Fittings—The types F-1 
and F-2 single-throw breaker tanks are not regularly 
supplied with filler and drain-pipe fittings. Fittings 


> 


similar to those furnished on the standard type F-2 
double-throw, and type F-3 breakers, can be supplied 
on special order; prices on request. 
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Service | Type Operated Control Mounting Trip Throw Table 
: Direct Panel poe Full-Automatic 7 é 
Honzental-Pull without Rano ransformer, Full-Automatic | Single I 
Bell Cranks Frame Non-Automatic 
F-1 Manually 
Remote with Bell Cranks 
Wall Transformer, Full-Automatic Ginete II 
Remote Horizontal-Pull Pipe Non-Automatic & 
without Bell Cranks 
3 Transformer, Full-Automatic | Single III 
Direct Panel Non-Automatic Double III 
. 7 Wall Transformer, Full-Automatic | Single VV 
Manually Remote with Bell Cranks Pipe Non-Automatic Double VI 
Remote Horizontal-Pull Wall Transformer, Full-Automatic | Single IV 
F-2 without Bell Cranks Pipe Non-Automatic Double VI 
Indoor Wall, | raniformbe,Fiiterascematiel agg] BPE 
Electrically | Electric Waal (ER a, ; os eas : 
a transformer, Plain-Automatic : 
Pipe Non-Automatic Single VIII* 
Direct Panel eats armen, es ull-Automatic Single IX 
Remote with | Wall Transformer, Full-Automatic ° 
Manually Bell Cranks Pipe Non-Automatic Single X, XIf 
F-3 Remote Horizontal-Pull Wall Transformer, Full-Automatic Sinol, xX 
without Bell Cranks Pipe Non-Automatic ing 
Transformer, Plain-Automatic : 
Wall Non-Automatic Single XII 
Electrically | Electric ss “Transto e 
all Transformer, Plain-Automatic : 
Pipe Non-Automatic Single XIII} 
Series, Full-Automatic 
with Inverse-Time-Limit Single XIV 
and Undervoltage 
. Wall or © | AA. 
bedivy F-1 Manually Direct Pole oot Eee with 
Jeather- and without Undervoltage : 
proof with and without Ammeter- Single XV 
Mounting: Bracket 
F-3 Manually Direct Wall or Series, Full-Automatic Sing! 
3) | Z sere aie ingle XVI 
Electrically | Electric Pole with Inverse-Time-Limit 
F-1 Manually Direct 
Subway SS : Wall Series, Full-Automatic Single XVII 
F-2 Electrically | Electric with Inverse-Time-Limit 

















*Multiple-single-pole. 
TMultiple-Multipole. 
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TYPE F OIL CIRCUIT-BREAKERS—Continued 


® 


TABLE I—TYPE F-1 INDOOR MANUALLY-OPERATED SINGLE-THROW 


Panel- and Panel-Frame Mounting 


——PANEL-FRAME MOUNTING—— 
HORIZONTAL PULL WITHOUT 


———PANEL MOUNTING—~——- BELL CRANKS 
Maximum Interrupting APPROX. APPROX. 
Contin- Capacity at SHIPPING SHIPPING 
uous No. Rated Voltage Gal. Wr. Lss.* List Wr. Lss.* List 
Amperes Poles Amperes Oil Net Boxed Style No. Price Net Boxed Style No.t Pricef 
Series-Trip Full-Automatic—For Voltages Up to 2500 

10 2 1000 44 gt 149 193603 $125 OO as 161 193627 $134 00 

25 2 2500 4A\My ee 149 193604 125 OO = 161 193628 134 00 

50 2 5000 44 ae 149 193605 125 00 Sp 161 192629 134 00 

75 2 5700 44 we 149 193606 125 0O ae 161 193630 134 00 

100 2 5700 414 ae 149 193607 126 00 > 161 193631 134 00 

150 2. 5700 44 ia 149 193608 129 00 a 161 193632 137 00 

200 re 5700 414 a 159 193609 129 00 By 171 193633 137 0O 

10 3 1000 44 5 £ 163 193611 159 00 a 175 193635 161 00 

25 3 2500 44 re 163 193612 150 00 = 175 193636 161 00 

50 3 5000 44 ae 163 193613 150 00 e 175 193637 161 00 

75 3 5700 444 = 163 193614 150 00 aa 175 193638 161 0O 

100 3 5700 444 te 163 193615 152 OO eo 175 193639 161 00 

150 3 5700 4\4 oe 163 193616 155 00 * 175 193640 165 00 

200 3 5700 414 5 176 193617 155 00 ays 185 193641 165 00 

10 4 1000 5% be 180 193619 200 00 Ae 194 193643 215 00 

25. 4 2500 5% sie 180 193620 200 0O as 194 193644 215 0O 

50 4 5000 5% Coe 180 193621 200 00 ts 194 193645 215 0O 

75 4 5700 5% nee 180 193622 200 0O ne 194 193646 215 00 

100 4 5700 5% es. 180 193623 202 50 ahi 194 193647 215 0O 

150 4 5700 5% ad. 180 193624 207 50 oe 194 193648 220 00 

200 4 5700 5% Bt: 190 193625 207 50 aa 204 193649 220 00 

Transformer-Trip Full-Automatic—For Voltages Up to 4500§ 
Single-Coil 
200 2 2800 44 flix 147 186234 $120 00 sh oe Oe SSS hoc coe Tae. oe oe 
300 2 2800 44 ae 157 186246 120 00 a Pat MMT Nate) ches fotereie Bal sh wi er sian 
Double-Coil 

200 3 2800 414 nea 163 186235 145 00 oe Rae ee ae eS ee boa es Oh as 

200 4 2800 5% nes 180 186236 193 00 ae EFS MOAN TEE or o,0 cone he ss cues 

300 3 2800 4% states 173 186247 167 OO ies sire ME AO <a haha y bar's Gee 

300 4 2800 5% rane 190 186248 222 00 be RRO: vein ond! «0's absentee 

Non-Automatic 

200 2 2800 4% Sas 138 186240 89 50 bes MRR es oro et fe aha te doe 
200 3 2800 44% lee 147 186241 108 0O ey em LU ns trex eat aie segs oS snave Oe ® 

200 4 2800 5% a 164 186242 144 00 vs Sree Ml ed a Shey Cats acid fs ty 

300 2 2800 44 aie 148 186252 107 0O oe en CMI CEMERE REE Rice he ee 

300 3 2800 44 tats 158 186253 129 00 hi sisi ol DAMME Ie Be eis! oh: a EUs ehs lar ara ath 

300 4 2800 5% : 174 186254 172 00 Fer Metta hehe bie aie Bes chee 


*Weight does not include oil. Shipping weight of oil is approximately 9 pounds per gallon. 

tStyle number and price of breaker, include breaker, pipe bracket, and U-bolts for mounting on horizontal pipe 714 inches 
back of panel. In addition there will be required panel brackets for pipe or angle frame as listed in catalogue section on ‘‘Cir- 
cuit-Breaker Accessories.”’ 

{Type F-1 Series-Trip Breakers are insulated for 2500-volt service, but it is recommended that their application be limited to 
service not exceeding 750 volts in accordance with the Electric Power Club Oil Circuit-Breaker Standard Rule Number 151-B. 
In all cases where series-trip coils would be subjected to heavy voltage surges they must not be used for service in excess of 750 volts, 

§Type F-1 transformer-trip and non-automatic circuit-breakers are insulated for 4500-volt service, but it is recommended that 
their application, as panel or panel frame mounting breakers, be limited to service not exceeding 2500 volts, in accordance with the 
Electric Power Club Oil Circuit-Breaker Standard Practice Rule Number 150-B. 

For information as to what material is furnished with these breakers, see ‘‘Instructions for Ordering’ on a previous page. 
For undervoltage trip, inverse-time limit (dash pots), shunt trip, direct-trip attachments, separate pipe-mounting brackets, 
see pages following on ‘‘Oil Circuit-Breaker Accessories.” z 


Order by Style Number 
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| TABLE II—TYPE F-1 INDOOR MANUALLY-OPERATED SINGLE-THROW 


Ei Remote-Control With Bell Cranks 
. For Voltages Up to 4500 


———STvLeE No. 





Interrupting Approximate Bell Cranks 
Maximum "Capacity at Shipping Above and Below Floor 
Continuous No. Rated Voltage Gallons Wt. Lbs.* Wall Pipe 
Amperes Poles Amperes Oil Net Boxed Mounting Mounting 


Transformer-Trip, Full Automatic 





| Single-Coil 





200 2 3600 44 ake 285 193323 193339 
\ | 300 2 3600 4i¢ en 290 193326 193342 
Double-Coil 
200 3 3600 44 ot 297 193324 193340 
200 4 3600 5% <a 315 193325 193341 
300 3 3600 44 rt 307 193327 193343 
300 4 3600 5% ares 324 193328 193344 
:4 Non-Automatic 
200 avid 3600 4% ae 243 193317 193333 
200 3 3600 4l4 nein 252 193318 193334 
200 4 3600 5% wale 269 193319 193335 
300 2 3600 444 Be 152 193320 193336 
300 3 3600 4% 16 162 193321 193337 
300 4 3600 5% a 179 193322 193338 
: 
: 
{ 
Remote-Control, Without Bell Cranks 
| For Voltages Up to 4500 
< : 
Interrupting Approximate ———_STYLE No. 
Maximum ‘Capacity at Shipping Horizontal Pull 
Continuous No. ‘Rated Voltage Gallons Wt. Lbs.* Wall Pipet 
Amperes Poles Amperes Oil Net Boxed Mounting Mounting 
Transformer-Trip, Full-Automatic 
j Single-Coil 
t 200 2 2800 4% at 169 193355 193398 
300 2 2800 44 aes , 179 193385 193401 
} Double-Coil 
4 200 3 2800 4\4 sats 185 193356 193399 
f: 200 6 2800 54 iets 197 193384 193400 
Bi ai 300 3 2800 414 a 200 193386 193402 
it 300 4, 2800 5% nivte 212 193387 193403 
Non-Automatic 
Ad 200 2 2800 434 Ae 157 193349 — 193392 
, 200 3 2800 44 ree 166 193350 193393 
p 200 4 2800 54% ag 183 193351 193394 
i} 300 2 2800 414 ee 167 193352 193395 
1} 300 3 2800 414 re 176 193353 193396 
300 4 2800 5% cere 193 193354 193397 


*Weight does not include oil. Shipping weight of oil is approximately 9 pounds per gallon. 


ah RN er 


frame as listed in catalogue section on “Circuit-Breaker Accessories.”” 
For information as to what material is furnished with these breakers, see ‘‘ Instructions for Ordering 
For undervoltage trip, inverse-time limit (dash pots), shunt trip, direct-trip attachments, separate pip 
see pages following on ‘‘Oil Circuit-Breaker Accessories.” 


‘if Order by Style Number 





List 
Price 


List 
Price 


$130 00 
130, 00 


+Horizontal-pull pipe-mounting breakers can be made panel-pipe mounting by the use of panel brackets for pipe or angle 


on a previous page. 
e-mounting bracket, 
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Maximum 
Continuous 
Amperes 


300 
300 


500 
500 


600 
600 


300 
300 


500 
500 


600 


300 
300 


500 
500 


600 
600 


300 
300 


600 


*Weight does not include oil. 


TABLE III—TYPE F-2 INDOOR MANUALLY-OPERATED 


Panel-Mounting 
SINGLE-THROW 
Interrupting Approximate 
Capacity at Shipping 
Maximum No. Rated Voltage Gallons Wt., Lbs.* 
Voltst Poles Amperes Oil Net Boxed Style No. 
Transformer-Trip, Full-Automatic 

Single-Coil 
7500. 1 1300 34% ae 132 186258 
7500. 2 1700 6% 172 186259 
7500 1 1300 3% 139 186274 
7500 2 1700 64 179 186275 
4500 ‘| 2400 34% te 142 198804 
4500 2 3200 6% oc 184 198805 

Double-Coil 
7500 3 1700 6% 5 191 186260 
7500 a4 1700 1% 214 186261 
7500 3 1700 644 208 186276 
7500 4 1700 1% 229 186277 
4500 3 3200 64 21¢ 198806 
4500 a 3200 1% mse 246 198807 
Non-Automatic 
7500 1 1300 34% 123 186266 
7500 2 1700 6% 165 186267 
7500 3 1700 614 175 186268 
7500 4 1700 1% 298 186269 
7500 1 1300 34% 130 186282 
7500 2 1700 6% 170 186283 
7500 3 1700 6% 192 186284 
7500 4 1700 71% 218 186285 
4500 1 2400 3% 133 198796 
4500 2 3200 614 175 198797 
4500 3 3200 614 201 198798 
4500 4 3200 7% 230 198799 
DOUBLE-THROW 
Transformer-Trip, Full Automatic 

Single-Coil 
7500 1 1400 6% 248 198828 
7500 2 1900 114% 284 198829 
7500 1 1400 6% 260 198832 
7500 2 1900 114% 302 198833 
4500 1 2600 6% 266 198836 
4500 2 3500 11% 310 198837 

Double-Coil 
7500 3 1900 11% 302 198830 
7500 4 1900 15% 342 198831 
7500 3 1900 11% 327 198834 
7500 4 1900 15% 378 198835 
4500 $8 3500 11% weve 339 198838 
4500 4 3500 15% ee 404 198839 

One Side Full-Automatic Single-Coil and One Side Non-Automatic 
7500 1 1400 6% 243 198846 
7500 2 t900 11% 279 198847 
7500 1 1400 6% 255 198850 
7500 2 1900 114% 297 198851 
4500 1 2600 6% at 261 198854 
4500 2 3500 114% wee 305 198855 
One Side Full-Automatic Double-Coil and One Side Non-Automatic 
7500 3 1900 114% 297 198848 
7500 4 1900 15% 337 198849 
7500 3 1900 11% 322 198852 
7500 4 1900 15% 373 198853 
4500 3 3500 11% AALS 334 198856 
4500 4 3500 1514 ees 399 198857 
Non-Automatic 

7500 1 1400 6% 227 198816 
7500 2 1900 11% 263 198817 
7500 3 1900 11% 281 198818 
7500 4 1900 15% 321 198819 
7500 1 1400 61% 238 198820 
7500 2 ' 1900 11% 289 198821 
7500 3 1900 11% 306 198822 
7500 4 1900 151% 357 198823 
4500 1 2600 6% 244 198824 
4500 2 3500 11% 289 198825 
4500 3 3500 1144 318 198826 
4500 4 3500 15% 383 198827 


TYPE F OIL CIRCUIT-BREAKERS—Continued 


Oil Circuit-Breakers 


Shipping weight of oil is approximately 9 pounds per gallon. 


357. 
Sau? OY Lo 


Section 1-C—Part III 


List Price 


$113 
151 
139 
186 
168 
222 


182 
242 
222 
296 
270 
360 


oo 
oo 
00 
00 
00 
50 


00 
00 
50 
00 
00 
00 


tType F-2 circuit-breakers are insulated for 4500, and 7500 volt service, but it is recommended that their application, as panet 
mounting breakers, be limited to service not exceeding 2500 volts, in accordance with the Electric Power Club Oil Circuit Breaker 
Standard Practice Rule Number 150-B. ; 
For information as to what material is furnished with these breakers, see ‘‘Instructions for Ordering’’ on a previous page. 


For undervoltage t 
see pages following on “‘ 


rip. inverse-time limit (dash pots), shunt trip, direct-trip attachments, separate pipe-mounting brackets, 
il Circuit-Breaker Accessories.”’ 


Order by Style Number 
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Section 1-C 


Westinghouse Power-Switching and Switchboard Devices 


TYPE F OIL CIRCUIT-BREAKERS—Continued 





January, 1920 


TABLE IV—TYPE F-2 INDOOR MANUALLY-OPERATED SINGLE-THROW 


Maximum 
Continuous 
Amperes 


300 
300 


500 
500 


600 
600 


300 
300 


500 
500 


600 
600 


300 
300 
300 
300 


500 
500 
500 
500 


600 
600 
600 
600 


*Weight does not include oil. Shipping weight of oil is approximately 9 pounds per gallon. 


Max. 


Volts 


7500 
7500 


7500 
7500 


4500 
4500 


7500 
7500 


7500 
7500 


4500 
4500 


4500 
4500 


No. 
Poles 


we OH Wee 


HO 2H RW 


PwNH KSAONHE BW 


Interrupting 
Capacity 
At Rated 
Voltages, 
Amperes 


Gallon 
Oil 


Approx. 
Shipping 
Wt., Lb.* 


Remote-Control With Bell Cranks 





STYLE No. 





Bell Cranks 
Above and Below Floor 


Wall 


Mounting 


Transformer-Trip, Full-Automatic 
Single-Coil 


1600 
2150 


1600 
2150 


3000 
4000 


2150 
2150 


2150 
2150 


4000 
4000 


3% 270 
64% 308 
34 275 
6% 315 
34% 278 
6% 320 
Double-Coil 
6% 325 
7% 348 
64% 342 
14% 368 
6% 351 
714% 380 


Non-Automatic 


208553 
208554 


208561 
208562 


208565 
208566 


208555 
208556 


208563 
208564 


208567 
208568 


208537 
208538 
208539 
208540 


208545 


208548 


208549 
208550 
208551 
208552 


Pipe 
Mounting 


208593 
208594 


208601 
208602 


208605 
208606 


208595 
208596 


208603 
208604 


208607 
208608 


208577 


208580 


208585 
208586 


208587 - 


208588 


208589 
208590 
208591 
208592 


List Price 


$129 
172 


154 
205 


183 
245 


207 
277 


247 
330 


295 
397 


00 
oo 


0oO 
00 


00 
00 


50 
50 


50 
0o 


oOo 
50 


For information as to what materiai is furnished with these breakers, see ‘‘Instructions for Ordering’’ on a previous page. 
For undervoltage trip, inverse-time limit (dash pots), shunt trip, direct-trip attachments, separate pipe-mounting brackets. 
see pages following on ‘‘Oil Circuit-Breaker Accessories.” 


Order by Style Number 


261-13 
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January, 1920 ' Oil Circuit-Breakers Section 1-C—Part III 


TYPE H OIL CIRCUIT-BREAKERS—Continued 


TABLE IV—TYPE F-2 INDOOR MANUALLY-OPERATED SINGLE-THROW 








(Continued) 
Remote-Control Without Bell Cranks 
Maximum Interrupting . STYLE No. 
Contin- Capacity at Approximate Horizontal Pullt 
uous Maximum No. Rated Voltage Gallon Shipping Wall Pipe 
Amperes Volts Poles Amperes Oi Wt., Lbs.* Mounting Mounting List Price 
Transformer-Trip, Full-Automatic 
Single-Coil 
300 7500 1 1300 3% 154 208633 208673 $121 00 
300 7500 2 1700 6% 201 208634 208674 162 00 
500 7500 1 1300 34% 161 208641 208681 146 00 
500 - 7500 2 1700 64 208 208642 208682 195 00 
600 4500 1 2400 34 164 208645 208685 177 00 
600 4500 2 3200 6% 213 208646 208686 237 50 
Double-Coil 
300 7500 3 1700 64% 213 208635 208675 195 00 
300 7500 4 1700 1% 236 208636 208676 260 00 
500 7500 3 1700 6% 230 208643 208683 235 OU 
500 7500 4 1700 7% 5 206 208644 208684 312 50 
600 4500 3 3200} 6% 239 208647 208687 285 00 
600 4500 4 3200 7% 268 208648 208688 380 00 
Non-Automatic 
300 7500 1 1300 3% 142 208617 208657 98 00 
300 7500 2 1700 64 182 208618 208658 131 00 
300 7500 3 1700 64 194 208619 208659 157 50 
300 7500 4 1700 1% 217 208620 208660 210 00 
500 7500 1 1300 3% 149 208625 208665 124 00 
500 7500 2 1700 6% 189 208626 208666 186 00 
500 7500 3 1700 6% 211 208627 208667 200 00 
500 7500 4 1700 7% 237 208628 208668 266 00 
600 4500 1 2400 3% 152 208629 208669 150 00 
600 4500 2 3200 A 194 208630 208670 202 50 
600. 4500 3 3200 64 220 208631 208671 242 50 
600 4500 4 3200 7% 249 208632 208672 322 50 


*Weight does not include oil. Shipping weight of oil is approximately 9 pounds per gallon. 

+Horizontal-pull pipe-mounting breakers can be made panel-pipe mounting by the use of panel brackets for pipe or angle 
frame as listed in catalogue section on ‘‘ Circuit-Breaker Accessories."’ 

For information as to what material is furnished with these breakers, see ‘Instructions for Ordering” on a previous page. 

For undervoltage trip, inverse-time limit (dash pots), shunt trip, direct-trip attachments, separate pipe-mounting brackets, see 
pages following on ‘‘Oil Circuit-Breaker Accessories.” 


Order by Style Number 


| 
i 
ay 
| | 
i 

! 


216-14 
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eta Pest 
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Section 1-C Westinghouse Power-Switching and Switchboard Devices January, 1920 


; TYPE F OIL CIRCUIT-BREAKERS—Continued 


| . TABLE V—TYPE F-2 INDOOR MANUALLY-OPERATED SINGLE-THROW 
, Remote-Control With Bell Cranks 


/ Multiple-Single-Pole 
(Multipole Breakers Using Single-Pole Units) 














Interrupting StyLge No. 
Capacity Bell Cranks 

Maximum At Rated Approx. Above and Below Floor 

Continuous Max. No. Voltages, Gallon Shipping Wall Pipe 

Amperes Volts Poles Amperes Oil Wt., Lb.* Mounting Mounting List Price 

Transformer-Trip, Full-Automatic 
Single-Coil 
300 7500 2 2900 6% 377 198740 198772 $240 00 
500 7500 2 2900 6% 391 198746 198778 272 50 
600 4500 2 5400 6% 397 198749 198781 305 00 
Double-Coil 
300 7500 3 2900 934 474 198741 198773 287 50 
300 7500 4 2900 13 559 198742 198774 382 50 
500 7500 3 2900 934 495 198747 198779 327 50 
500 7500 4 2900 13 588 198748 198780 435 00 
600 4500 3 5400 934 504 198750 198782 367 50 
600 4500 4 5400 13 600 198751 198783 490 00 
Non-Automatic 

300 7500 2 2900 6% 340 194453 198760 202 50 
300 7500 3 2900 934 430 194454 198761 242 50 
300 7500 4 2900 13 Sloe 194455 198762 322 50 
500 7500 2 2900 6% 354 194459 198766 235 00 
500 7500 3 2900 934 451 194460 198767 282 50 
500 7500 4 2900 13 543 194461 198768 377 50 
600 4500 2 5400 6% 360 194462 198769 270 0O 
600 4500 3 5400 934 460 194463 198770 322 50 
600 4500 4 5400 13 555 194464 198771 432 50 


*Weight does not include oil. Shipping weight of oil is approximately 9 pounds per gallon. 

For information as to what material is furnished with these breakers, see ‘‘Instructions for Ordering’’ on a previous page. 

For undervoltage trip, inverse-time limit-(dash pots), shunt trip, direct-trip attachments, separate pipe-mounting brackets, see 
pages following on ‘‘Oil Circuit-Breaker Accessories.” 


Order by Style Number 


261-15 





January, 1920 


Maximum 
Continuous 
Amperes 


300 
300 


500 
500 


600 


300 
300 


500 
500 


600 


300 
300 


500 
500 


600 
600 


300 
306 


50@ 
500 


600 
600 


*Weight does not include oil. Shipping weight of oil is approximately 9 pounds per gallon. 


Max. 


Volts 


7500 
7500 


7500 
7500 


4500 
4500 


7500 
7500 


7500 
7500 


4500 
4500 


7500 
7500 


7500 
7500 


4500 
4500 


7500 
7500 


7500 
7500 


4500 
4500 


" 7500 


7500 
7500 
7500 


7500 
7500 
7500 
7500 


4500 
4500 
4500 
4500 


Interrupting StyLe No. 
Capacity Bell Cranks 
At Rated Approx. Above and Below Floor 
No. Voltages, Gallon Shipping Wall Pipe 
Poles, Amperes Oil Wt., Lb.* Mounting Mounting! 
Transformer-Trip, Full-Automatic 
Single-Coil 
1 1800 6% 410 209289 209331 
2 2400 1144 467 209290 209332 
1 1800 6 422 209293 209335 
2 2400 11 485 209294 209336 
1 3400 6% 428 209297 209339 
2 4500 114% 493 209298 209340 
Double-Coil 
3 2400 11% 486 209291 209333 
4 2400 15% 521 209292 209334 
3 2400 11% 511 209295 209337 
4 2400 15% 557 209296 209338 
3 4500 11% 523 209299 209341 
4 4500 15% 583 209300 209342 
One Side Full-Automatic Single-Coil and One Side Non-Automatic 
1 1800 6% 380 209307 209343 
2 2400 1144 437 209308 209344 
1 1800 6% 392 209311 209347 
2 2400 11% 455 209312 209348 
1 3400 6% 398 209315 209351 
2 4500 114% 463 209316 209352 
One Side Full-Automatic Double-Coil and One Side Non-Automatic 
3 2400 114% 455 209309 209345 
4 2400 15% 490 209310 209346 
3 2400 114% 480 209313 209349 
4 2400 15% 526 209314 209350 
3 4500 114 492 209317 209353 
4 4500 1544 552 209318 209354 
Non-Automatic 
1 1800 6% 338 209277 209319 
2 2400 114% 388 209278 209320 
3 2400 1144 406 209279 209321 
4 2400 154 441 209280 209322 
1 1800 6% 350 209281 209323 . 
2 2400 11% 406 209282 209324 
3 2400 11% 431 209283 209325 
4 2400 15% 477 209284 209326 
1 3400 6% 356 209285 209327 
2 4500 11% 414 209286 209328 ' 
3 4500 1144 443 209287 209329 
4 4500 15% 503 209288 209330 


Oil Circuit-Breakers 


TYPE F OIL CIRCUIT-BREAKERS—Continued 


TABLE VI—TYPE F-2 INDOOR MANUALLY-OPERATED DOUBLE-THROW 
Remote-Control With Bell Cranks 


361 


Section 1-C—Part III 








List Price 


$215 00 
285 00 


252 50 
340 00 


295 00 
395 00 


345 00 
460 00 


407 50 
545 00 


475 
635 


210 
280 


250 
332 


290 
390 


337 
450 


400 
535 


467 
625 


180 


240: 


290 
385 


220 
292 


352° 


470 


262 
352 
425 
565 


00 
0o 


oO 
00 


00 
50 


00 
0o 


50 
00 


0o 
00 


50 
00 


: For information as to what material is furnished with these breakers, see ‘‘Instructions for Ordering” on a previous page. 
“>For undervoltage trip, inverse-time limit (dash pots), shunt trip, direct-trip attachments, separate pipe-mounting brackets, see 
pages following on ‘‘Oil Circuit-Breaker Accessories.”’ 


Order by Style Number 


261-16 








{ 
} 
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Section 1-C Westinghouse Power-Switching and Switchboard Devices 


TYPE F OIL CIRCUIT-BREAKERS—Continued 





January, 1920 


TABLE VI—TYPE F-2—INDOOR MANUALLY-OPERATED DOUBLE-THROW 








(Continued) 
Remote-Control Without Bell Cranks 
Maximum Interrupting STYLE No. 
Contin- Capacity at Approximate Horizontal Pullf 
uous Maximum No. Rated Voltage Gallon Shipping Wall Pipe 
Amperes Volts Poles Amperes Oil Wt., Lbs.* Mounting Mounting 
Transformer-Trip, Full Automatic 
Single-Coil 
300 7500 1 1400 6% 268 209397 209439 
300 7500 2 1900 11% 304 209398 209440 
500 7500 1 1400 . 6% 280 209401 209443 
500 7500 72 1900 11% 322 209402 209444 
600 4500 1 2600 6% 286 209405 209447 
600 4500 2 3500 1144 330 209406 209448 
Double-Coil 

300 7500 3 1900 11% 322 209399 209441 
300 7500 4 1900 15% 362 209400 209442 
500 7500 3 1900 114% 347 209403 209445 
500 7500 4 1900 15% 398 209404 209446 
600 4500 3 3500 11% 359 209407 209449 
600 4500 4 3500 15% 424 209408 290450 

One Side Full-Automatic Single-Coil and One Side Non-Automatic 
300 7500 1 1400 6% 263 209409 209451 
300 7500 2 1900 1134 299 209410 209452 
500 7500 1 1400 6% 275 209413 209455 
500 7500 2 1900 114 357 209414 209456 
600 4500 1 2600 6% 281 209417 209459 
600 4500 2 3500 11% 325 209418 209460 

One Side Full-Automatic Double-Coil and One Side Non-Automatic 
300 7500 3 1900 11% 317 209411 209453 
300 7500 4 1900 15% 357 209412 209454 
500 7500 3 1900 11% 342 209415 209457 
500 7500 4 1900 15% 393 209416 209458 
600 4500 3 3500 114 354 209419 209461 
600 4500 4 3500 15% 419 209420 209462 

Non-Automatic 

250 7500 1 1400 6% 247 209385 209427 
300 7500 2 1900 11% 283 209386 209428 
300 7500 3 1900 11% 301 209387 209429 
300 7500 4 1900 15% 341 209388 209430 
500 7500 1 1400 6% 258 209389 209431 
500 7500 2 1900 11% 301 209390 209432 
500 7500 3 1900 11% 326 209391 209433 
500 7500 4 1900 15% 377 209392 209434 
600 4500 1 2600 6% 264 209393 209435 
600 4500 2 3500 11% 309 209394 209436 
600 4500 3 3500 11% 338 209395 209437 
600 4500 4 3500 15% 403 209396 209438 


*Weight does not include oil. Shipping weight of oil is approximately 9 pounds per gallon. 


List Price 


$217 
275 


245 
327 


287 
385 


332 
442 


395 
525 


462 
615 


50 
00 


oO 
50 


50 
00 


oo 
50 


00 
oo 


50 
oo 


50 
00 


0O 
50 


50 
50 


oo 
50 


50 
00 


oOo 
00 


tHorizontal-pull pipe-mounting breakers can be made panel-pipe mounting by the use of panel brackets for pipe or angle 


frame as listed in catalogue section on ‘‘Circuit-Breaker Accessories’’. 


For information as to what material is furnished with these breakers, see ‘‘Instructions for Ordering,” on a previous page. 
For undervoltage trip, inverse-time limit (dash pots), shunt trip, direct-trip attachments, separate pipe-mounting brackets 


see pages following on ‘‘Oil Circuit-Breaker Accessories.”’ 


Order by Style Number 


261-17 
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January, 1920 ee ft. Oil Circuit-Breakers Section 1-C—Part III 


TYPE F OIL CIRCUIT-BREAKERS—Continued 


TABLE VII—TYPE F-2 INDOOR ELECTRICALLY-OPERATED 


‘SINGLE-THROW 
Interrupting 
Maximum Capacity Approx. 
Continuous Maximum No. At Rated Voltage Gal. Shipping 
Amperes Volts Poles Amperes Oil Wt., Lb.* Style No. List Price 


Wall-Mounting, Transformer-Trip, Full Automatic 
Single-Coil 


300 7500 1 1300 3% 178 208817 $185 00 
300 7500 2 1700 6% 236 208818 225 00 
500 7500 1 1300 3% 185 208825 215 00 
500 7500 2 1700 64 243 208826 260 00 
600 4500 1 2400 3% 188 208829 240 00 
600 4500 2 3200 614 248 208830 295 00 
Double-Coil 
300 7500 3 1700 6% 248 208819 265 00 
300 7500 4 1700 1% 276 208820 325 00 
500 7500 3 1700 6% 265 208827 305. 00 
500 7500 4 1700 7% 296 208828 375 00 
600 4500 3 3200 6% 274 208831 350 00 
600 4500 4 3200 wig. +s 298 208832 440 00 
Wall-Mounting, Non-Automatic 
300 7500 1 1300 34 168 208777 160 00 
300 7500 2 1700 644 226 208778 190 00 
300 7500 3 1700 6% 238 208779 225 00 
300 7500 4 1700 7% 266 208780 275 00 
500 7500 1 1300 34 175 208785 185 00 
500 7500 2 1700 6% 233 208786 220 00 
500 7500 3 1700 6% 255 208787 265 00 
500 7500 4 1700 1% 286 208788 325 00 
600 4500 1 2400 3% 178 208789 210 00 
600 4500 2 3200 644 238 208790 260 00 
600 4500 3 3200 6%4 264 208791 310 00 
600 4500 4 3200 1¥%, 298 208792 385 00 


For omission of current-transformer trip coils from above listed breakers deduct $12.50 from the list price of single-coil breakers 
and $25.00 from the list price of double-coil breakers. 
*Weight does not include oil. Shipping weight of oil is approximately 9 pounds per gallon 


Pipe-Mounting 


For pipe-mounting breakers order wall-mounting breakers as listed above and, for each breaker order in addition, three 
U-bolts, Style No. 124586, which will be supplied without additional charge when ordered with a breaker, : 
For information as to what material is furnished with these breakers, see ‘Instructions for Ordering’’ on a previous page. 
* Por undervoltage trip, inverse-time limit.(dash pots), shunt trip, direct-trip attachments, separate pipe-mounting brackets, 
see pages following on ‘‘Oil Circuit-Breaker Accessories.” 


Order by Style Number 


. 261-18 
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Section 1-C Westinghouse Power-Switching and Switchboard Devices January, 1920 


TYPE F OIL CIRCUIT-BREAKERS—Continued 

_ TABLE VIII—TYPE F-2 INDOOR ELECTRICALLY-OPERATED 
i SINGLE-THROW 

) Multiple-Single-Pole 


(Multipole Breakers Using Single-Pole Units) 





Interrupting Approx. ee — StyLe No. 


Max. Capacity hip- Mechanism Mounted Mechanism Mounted 
Contin- at Rated ping. Above or Below Breaker Behind Breaker 
uous Max. No. Voltage Gal. Wt., Wall Pipe. Wall Pipe 
“Amperes Volts Poles Amperes Oil Lb.* Mounting Mounting Mounting Mounting List Price 


Transformer-Trip, Plain-Automatic 
Single-Coil 





300 7500 2 2900 6% 545 208853 208949 208885 208981 $410 OO 
500 7500 2 2900 6% 559 208859 208955 208891 208987 442 50 
600 4500 2 5400 6% 565 208862 208958 208894 208990 475 00 
Double-Coil 
300 7500 iS 2900 934 635 208854 208950 208886 208982 457 50 
300 7500 4 2900 i) 720 208855 208951 208887 208983 555 OO 
500 7500 3 2900 934 656 208860 208956 208892 208988 497 50 
500 7500 4 2900 13 748 208861 208957 208893 208989 605 OO 
’ 600 4500 3 5400 934 665 208863 208959 208895 208991 535 00 
600 4500 4 5400 13 760 208864 208960 208896 208992 660 OO 
Non-Automatic 

300 7500 2 2900 64% 535 208841 208937 208873 208969 372 50 
; 300 7500 3 2900 934 625 208842 208938 208874 208970 412 50 
300 7500 4 2900 13 710 208843 208939 208875 208971 492 50 
} 500 7500 2 2900 6% 549 208847 208943 208879 208975 405 00 
! 500 7500 3 2900 934 646 208848 208944 208880 208976 452 50 
; 500 7500 4 2900 13 738 208849 208945 208881 208977 547 50 

a7 
; | ; 600 4500 2 5400 614: 555 208850 208946 208882 208978 440 00 
“600 4500 3 5400 934 655 208851 208947 208883 208979 492 50 
600-4500 4 5400 13 750 208852 208948 208884 208980 600 00 


TABLE IX—TYPE F-3 INDOOR MANUALLY-OPERATED SINGLE-THROW 


Panel Mounting 


Amperes 


i 'y " ‘Waxittiem - Interrupting Approx. : = 
1% | Continuous Maximum} No. Capacity Gal. Shipping 
: | Amperes Volts Poles at Rated Voltage Oil Wt., Lb.* Style No. List Price 
; 
ai Transformer-Trip, Full-Automatic 
es } Single-Coil 
500 13200 2 1250 104 284 209583 $215 OO 
300 4500 2 3600 8 286 209586 265 00 
a4 Double-Coil 
4 500 13200 3 1250 10% 299 209584 267 50 
i i 500 13200 4 1250 14 338 209585 332 50 
i 300 4500 3 3600 8 302 209587 327 50 
134 800 4500 4 3600 11 342 209588 402 50 
{ t : } 
: Non-Automatic 
500 13200 2 1250 1044 275 209577 181 00 
’ 500 13200 3 1250 1044 283 209578 230 00 
yy 500 13200 4 1250 14 322 209579 , 295 00 
Vi 800 4500 2 3600 8 277 209580 230 00 
; 800 4500 3 3600 8 286 209581 290 00 
be 800 4500 4 3600 11 326 209582 365 0O 


*Weight does not include oil Shipping weight of oil is approximately 9 pounds per gallon. 
tType F-3 circuit-breakers are insulated for 4500 and 13200-volt service, but it is recommended that their application as panel- 
j mounting breakers be limited to service not exceeding 2500 volts, in accordance with the Electric Power Club Oil Circuit-Breaker 
i Standard Practice Rule Number 150-B. 
| For information a3 to what material is furnished with these breakers, see ‘‘Instructions for Ordering”’ on a previous page. 
For undervoltage trip, inverse-time limit (dash pots), shunt trip, direct-trip attachments, separate pipe-mounting brackets, 
see pages following on ‘‘Oil Circuit-Breaker Accessories.” 


Order by Style Number 
£<fES 261419 
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January, 1920 


Oil Circuit-Breakers 


TYPE F OIL CIRCUIT-BREAKERS—Continued 


Section 1-C—Part III 


TABLE X—TYPE F-3 INDOOR MANUALLY-OPERATED SINGLE-THROW 


Maximum 
Continuous 


Amperes 


Maximum 
Contin- 
uous 
Amperes 


500 
800 


500 
500 
800 
800 


500 
500 
500 
800 
800 
800 


*Weight does not include oil Shipping weight of oil is appro 
+Horizontal-pull pipe mounting breakers 
frame as listed in catalogue section on ‘*Circui 
For information as to what material is furnis 1 : 
For undervoltage trip, inverse-time limit (dash pots), shunt trip, direct-trip a 


” Max. 
Volts 


13200 
4500 


13200 
13200 
4500 
4500 


13200 
13200 
13200 
4500 
4500 
4500 


Maximum 


Volts 


13200 
4500 


13200 
13200 
4500 
4500 


13200 
13200 
13200 
4500 
4500 
4500 


No. 
Poles 


Nd 


em We 


PON WN 


No. 
Poles 


NN 


me Wim Oo 


PWR PW 


Remote-Control With Bell Cranks 


Interrupting 
Capacity 
At Rated Approx. 
Voltages, Gallon Shipping 
Amperes Oil Wt., Lb.* 





Transformer-Trip, Full-Automatic 


1500 
4400 


1500 
1500 
4400 
4400 


1500 
1500 
1500 
4400 
4400 
4400 


Remote-Control Without Bell Cranks 


Single-Coil 


1044 425 
8 427 
Double-Coil 
104% 440 
14 479 
8 443 
11 483 
Non-Automatic 
10% 387 
104% 395 
14 434 
8 389 
8 398 
11 438 


Interrupting 


Capacity at 
Rated Voltage Gallon 


1250 
3600 


1250 
1250 
3600 
3600 


1250 
1250 
1250 
3600 
3600 





StyLE No. 
Bell Cranks 
Above and Below Floor 
Wall Pipe 
Mounting Mounting 
209631 209647 
209634 209650 
209632 209648 
209633 209649 
209635 209651 
209636 209652 
209625 209641 
209626 209642 
209627 209643 
209628 209644 
209629 209645 
209630 209646 








StyLe No. 
Approximate Horizontal Pullt 
Shipping Wall Pipe 
Amperes Oil Wt., Lbs.* Mounting Mounting 
Transformer-Trip, Full-Automatic 

Single-Coil 

1014 304 209663 209679 

8 306 209666 209682 
Double-Coil 

104% 320 209664 209680 

14 358 209666 209681 

8 322 209667 209683 

11 363 209668 209684 

Non-Automatic 

104% 295 209657 209673 

104% 303 209658 209674 

14 342 209659 209675 

8 297 209660 209676 

8 306 209661 209677 

11 346 209662 209678 


3600 


ximately 9 pounds per gallon. 


List Price 


List Price 


can be made panel-pipe mounting by the use of panel brackets for pipe or angle 


t-Breaker Accessories. 


see pages following on ‘‘Oil Circuit-Breaker Accessories.” 


Order by Style Number 


hed with these breakers, see 


“Instructions for Ordering’ on a previous page. 


261-20 


ttachments, separate pipe-mounting brackets 


365 
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Section 1-C Westinghouse Power-Switching and Switchboard Devices January, 1920 


TYPE F OIL CIRCUIT-BREAKERS—Continued 


TABLE XI—TYPE F-3 INDOOR MANUALLY-OPERATED SINGLE-THROW 








Multiple-Multipole 
Each Pole of STYLE No. 
f Maximum fInterrupting Complete Breaker Bell Cranks 
# Continuous Capacity Made Up of One Above and Below 
F Amperes at Rated Type F-3 Standard Floor 
25 60 Maximum Voltages Unitt as Follows Wall Pipe List 
Cycle Cycle Volts Poles Amperes Poles Amperes Mounting Mounting Price 
§Transformer-Trip, Full-Automatic With Single-Handle 

1500 1200 13200 2 2600 3 500 234181 234193 $ 650 00 

1500 1200 13200 3 2600 3 500 234182 234194 950 00 

1500 1200 13200 4 2600 3 500 234183 234195 1240 00 

2000 1600 13200 2 3500 4 500 234184 234196 790 00 

2000 1600 13200 3 3500 4 500 234185 234197 1150 00 

2000 1600 13200 4 3500 4 500 234186 234198 1520 00 

2400 2000 4500 2 7600 3 800 234187 234199 790 00 
2400 2000 4500 3 7600 3 800 234188 234200 1140 00 

uf 2400 2000 » 4500 4 7600 3 800 234189 234201 1510 00 
3000 2400 4500 2 10100 4 800 234190 234202 965 00 
3000 2400 4500 3 10100 4 800 234191 234203 1380 00 
3000 2400 4500 4 10100 4 800 234192 234204 1880 00 
Nen-Automatic With Single Handle @ 

1500 1200 13200 2 2600 3 500 234277 234289 560 OO 

1500 1200 13200 3 2600 3 500 234278 234290 820 OO 

| 1500 1200 13200 4 2600 3 500 234279 234291 1060 OO 
2000 1600 13200 2 3500 4 500 234280 234292 700 0O 
| 2000 1600 13200 3 3500 4 500 234281 234293 1020 00 
2000 1600 13200 4 3500 4 500 234282 234294 1340 00 
2400 2000 4500 a4 7600 3 800 234283 234295 ‘700 00 
2400 2000 4500 3 7600 3 800 234284 234296 1010 0O 

2400 2000 4500 4 7600 3 800 234285 234297 1330 00 

3000 2400 4500 2 10100 4 800 234286 234298 875 00 
3000 2400 4500 3 10100 4 800 234287 234299 1250 0O 
3000 2400 4500 a 10100 4 800 234288 234300 1700 0O 


{Standard three- or four-pole remote-control units as listed in table X are used. 

§Two-pole forms are single coil; three and four-pols forms are double coil. Single or three-coil coverplates can be supplied 
on+hree and four-pole forms on special order, prices on application. 

Oil and Shipping Weights—For amount of oil and total shipping weight use the figure specified in table X for standard 
type F-3 units used as shown in the sixth and seventh columns above, and multiply by the number of poles. F 

Outlines and Dimensions—For outlines of operating mechanism see ‘Index to Outline Dimensions” on following pages. For 
outlines and dimensions of breaker units see dimensions applying to the style numbers of individual units used. Overall dimensions 
of the combinations of several units and of the operating mechanism supplied on request. 


TABLE XII—TYPE F-3 INDOOR ELECTRICALLY-OPERATED 


SINGLE-THROW 
Interrupting 
Maximum Capacity Approx. 
Continuous Maximum No. At Rated Voltage Gal Shipping : , 
Amperes Volts Foles Amperes Oil Wt., Lb. Style No. List Price 
: Wall Mounting 
| Transformer-Trip, Plain-Automatic 
Single-Coil 
500 13200 2 1250 10% 429 209727 $415 00 
i 500 13200 3 1250 10% 432 209733 465 00 
) (| 500 13200 4 1250 14 471 209734 530 00 
i 800 4500 2 3600 8 431 209730 465 00 
{ 800 4500 3 3600 8 435 209735 ‘ 525 OO 
800 4500 4 3600 11 475 209736 600 00 
en. Double-Coil 
A 500 13200 3 1250 10% 437 209728 485 00 
500 13200 4 1250 14 476 209729 550 00 
800 4500 3 3600 8 440 209731 545 00 
800 4500 4 3600 11 480 209732 620 00 
Non-Automatic 
500 13200 2 1250 10144 425 209721 365 0O 
500 13200 3 1250 104% 432 209722 415 00 
500 13200 4 1250 14 471 209723 480 00 
800 4500 2 3600 8 426 209724 415 00 
800 4500 3 3600 8 435 209725 475 00 
800 4500 4 3600 ii 475 209726 550 0O 
Pipe-Mounting 


a 


For Pipe-mounting breakers order wall-mounting breakers as listed above, and for each breaker order in addition, three 
U-bolts, Style No. 124586, which will be supplied without additional charge when ordered with breaker. 
j For information as to what material is furnished with these breakers, see ‘‘Instructions for Ordering’’ on a previous page. 
j For undervoltage trip, inverse-time limit (dash pots), shunt trip, direct-trip attachments, separate pipe-mounting brackets, 
see pages following on ‘‘Oil Circuit-Breaker Accessories.” 


| , 1) Order by Style Number 
i . s { 261-21 
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TYPE F OIL CIRCUIT-BREAKERS—Continued 


TABLE XIII—TYPE F-3 INDOOR ELECTRICALLY-OPERATED 
SINGLE-THROW 


Mutliple-Multipole 
With Floor-Mounting Mechanism and Bell Cranks 











Each Pole of StyLeE No. 

Maximum fInterrupting Complete Breaker Bell Cranks 

Continuous Capacity Made Up of One Above and Below 

Amperes at Rated Type F-3 Standard Floor 
25 Maximum Voltages Unit} as Follows Wall Pipe List 
Cycle Cycle Volts §Poles Amperes Poles Amperes Mounting Mounting Price 

{Transformer-Trip, Full-Automatic 
1500 1200 13200 2 2600 3 500 234373 234385 $1210 OO g 
1500 1200 13200 3 2600 3 500 234374 234386 1480 00 
1500 1200 13200 4 2600 3 500 234375 234387 1710 00 
2000 1600 13200 2 3500 4 500 234376 234388 1350 OO 
2000 1600 13200 3 3500 4 500 234377 234389 1680 00 
2000 1600 13200 4 3500 4 500 234378 234390 2000 00 
2400 2000 4500 2 7600 3 800 234379 234391 1350 OO 
2400 2000 4500 3 7600 3 800 234380 234392 1670 OO 
2400 2000 4500 4 7600 3 800 234381 234393 1980 00 
3000 2400 4500 2 10100 4 800 234382 234394 1530 0O 
3000 2400 4500 3 10100 4 800 234383 234395 1910 OO 
3000 2400 . 4500 4 10100 4 800 234384 234396 2360 00 
Non-Automatic 

1500 1200 13200 2 2600 3 500 234421 234433 1130 00 
1500 1200 13200 3 2600 3 500 234422 234434 1400 00 
1500 1200 13200 . 4 2600 3 500 234423 234435 1630 00 
2000 1600 13200 2 3500 4 500 234424 234436 1270 00 
2000 1600 13200 3 3500 4 500 234425 234437 1600 00 
2000 1600 13200 4 3500 4 500 234426 234438 1920 00 
2400 2000 4500 2 7600 3 800 234427 234439 1270 00 
2400 2000 4500 3 7600 3 800 234428 234440 1590 0O 
2400 2000 4500 4 7600 3 800 234429 234441 1900 00 
3000 2400 4500 2 10100 4 800 234430 234442 1450 0O 
3000 2400 4500 3 10100 4 800 234431 234443 1830 00 
3000 2400 4500 4 10100 4 800 234432 234444 2280 00 


{Standard three- or four-pole remote-control units as listed in tableXII are used. 
Two-pole forms are single coil; three and four-pole are double coil. 
il and Shipping Weights—For amount of oil and total shipping weignt use the figure supplied in table XIIfor standard type 
F-3 units used as shown in the sixth and seventh columns above, and multiply by the number of poles. ; 

Outline Dimensions—For outlines of operating mechanism see ‘Index to Outline Dimensions” on following pages. For 
outline and dimensions of breaker units see dimensions applying to the style numbers of individual units used. Overall dimensions 
of the combinations of several units and of the operating mechanism supplied on request. 

For information as to what material is furnished with these breakers, see “Instructions for Ordering’’ on a previous page. 

For undervoltage trip, inverse-time limit (dash pots), shunt trip, direct-trip attachments, separate pipe-mounting brackets 
see pages following on ‘‘Oil Circuit-Breaker Accessories.”’ 


Order by Style Number 


261-22 








5 


+4 \ For Use Only When Ordered Complete with Breaker 





Section 1-C Westinghouse Power-Switching and Switchboard Devices January, 1920 


TYPE F OIL CIRCUIT-BREAKERS—Continued 


ian TABLE XIV—TYPE F-1 WEATHERPROOF MANUALLY-OPERATED 
! SINGLE-THROW 


Series-Trip Full-Automatic With Inverse-Time-Limit Attachment 


| 
i 


Maximum Interrupting 
Contin- Capacity At 


























J uous Rated Voltage, . Two-. OE THREE-POLE Four-PoOLE — 
| Amperes Amperes Style No. List Price Style No. List Price Style No. List Price 
For Voltages up to 750 
5 500 205192 $112 00 205202 $135 OO 205212 $180 OO 
10 1000 205193 112 00 205203 135 00 205213 180 00 
15 + 1500 205194 112 00 205204 135 0O 205214 180 00 
25 2500 205195 112 00 205205 135 00 205214 180 00 
50 5000 205196 112 00 205206 135 00 205216 180 00 
i nth ; 75 7500 205197 112 00 205207 135 00 205217 180 00 
i 100 10000 205198 112 00 205208 135 00 205218 180 00 
150 10000 205199 128 00 205209 155 00 205219 205 00 
200 10000 205200 131 00 205210 157 OO 205220 210 00 
300 15000 205201 134 00 205211 160 00 205221 215 00 
For Voltages up to 4500 
5 500 205222 141 00 205231 170 OO 205240 225.00 
10 1000 205223 141 00 205232 170 0O 205241 225 00 
15 1500 205224 141 00 205233 170 0O 205242 225 00 
25 1600 205225 141 00 205234 170 00 205243 225 00 
ia 50 1600 205226 143 00 205235 173 00 205244 230 00 
| 75 1600 205227 143 00 205236 173 00 205245 230 00 
| 100 1600 205228 143 00 205237 173 00 205246 230 00 
; 150 1600 205229 158 00 205238 190 00 205247 250 00 
200 1600 205230 162 00 205239 195 00 205248 260 00 
; For VOLTAGES’UP To 750 For VOLTAGES uP To 4500 

Approximate Approximate 

Gallons Shipping Gallons Shipping 

Poles Oil Wt.,*Lb. Oil Wt.,* Lb. 

} 2 44 150 44 155 

aha tf 3 44 155 414 160 

ba 4 6 175 6 182 


Ammeter-Mounting Covers t 


These covers replace the covers ordinarily furnished and provide a suitable mounting for an ammeter 
as previously described. 


Additional List 


Ai Description Price 
3 For 2 and’3-pole'breakersyfucsec. : Jano: Je RL Denna tue eae $15 OO 
For 4-pole' breakers <..Sigstci aces thai scis ccc cig ceneveigrn Ree OTN 16 50 


Undervoltage Release Attachments jt 





} ADDITIONAL 
List PRICE 
Mechanism 
Complete; With Coil 
} Style ‘Voltage Voltage 
44 ’ Description No. 110-220 440-550 
As Mechanism with cover for 2 and 3-pole, 750 volt breakers above....... 205249 $37 OO $39 OO 
| Mechanism with cover for 4-pole 750 volt breakers above.............. 205250 37 00 39 00 
: Mechanism for 2, 3, and 4-pole, 4500-volt breakers above.............. 205251 37 00 39 00 
4 *Weight does not include oil. Shipping weight of oil is approximately 9 pounds per gallon. e 
j fIn ordering undervoltage release specify style number and state voltage and frequency of circuit. The standard voltage 
{ i coils are 110, 220, 440, and 550 volts for 25 and 60-cycle circuits. Other voltages and frequencies are special with prices on appli- 
cation. For use on voltages over 750, specify 110-volt coil and order in addition the necessary voltage transformer. See pages 


on ‘Voltage Transformers"’ in section on “Instruments and Relays’”’ for style number and price. 2 
tTable XV lists style numbers of complete breakers with and without ammeter-mounting cover and with and without 
undervoltage release attachment. 
as For information as to what material is furnished with these breakers, see ‘‘Instructions for Ordering’’on a previous page 
; For undervoltage trip, inverse-time limit (dash pots), shunt trip, direct-trip attachments, separate pipe-mounting brackets 
see pages following on ‘‘Oil Circuit-Breaker Accessories.” 


Hi Order by Style Number 


261-23 


et 
i 
{ 
j 
i 
i 











January, 1920 Oil Circuit-Breakers 


369 


Section 1-C—Part III 


TYPE F OIL CIRCUIT-BREAKERS—Continued 


TABLE XV—TYPE F-1 WEATHERPROOF MANUALLY-OPERATED 


SINGLE-THROW 


Series-Trip Automatic-Overload With Inverse-Time-Limit Attachment 











Rating 


of Under 

Voltage STYLE No. 
Trip Coil 

25- 60- 
CycleCycle|Poles 5-amp. | 10-amp. | 15-amp. | 25-amp. | 50-amp. | 75-amp. 











Without Ammeter Mounting Cover—With Underv 
For Voltages up to 750 


268704 | 2087065 | 2087006 
268774 | 268775 | 268776 






































































208702 
268772 


208763 
268773 


268761 
268771 































110 268781 | 268782 | 268783 | 268784 | 268785 | 268786 
220 268791 | 268792 | 268793 | 268794 | 268795 | 268796 
220 268801 | 268802 | 268803 | 268804 | 268805 | 268806 
220 268811 | 268812 | 268813 | 268814 | 268815 | 268816 
440 |..... 268821 | 268822 | 268823 | 268824 | 268825 | 268826 
GA0 ADE... 268831 | 268832 | 268833 | 268834 | 268835 | 268836 
440 }..... 268841 | 268842 | 268843 | 268844 | 268845 | 268846 
$5013.22... 268851 | 268852 | 268853 | 268854 | 268855 | 268856 
$50 1340... 268861 | 268862 | 268863 | 268864 | 268865 | 268866 

bn O.. 268871 | 268872 | 268873 | 268874 | 268875 | 268876 


268885 
268895 


268886 
268896 
268906 


268881 
268891 


268882 
268892 


268883 
268893 


268884 
268894 








100-amp. 
oltage 


208/67 
268777 
268787 
268797 
268807 
268817 
268827 
268837 
268847 
268857 
268867 
268877 
268887 
268897 
268907 





268901 | 268902 | 268903 | 268904 | 268905 













































For Voltages up to 4500 

Pees 2 268911 | 268912 | 268913 | 208914 | 208915 | 208916 

MO et 3 170 | 268920 | 268921 | 268922 | 268923 | 268924 | 268925 
110 * 192 | 268929 | 268930 | 268931 | 208932 | 268933 | 268934 
“4 ol ut 1) 2 165 | 268938 | 268939 | 268940 | 268941 | 268942 | 268943 
AMEE 5 3 268947 | 268948 | 268949 | 268950 | 268951 | 268952 
Sas is 4 268956 | 268957 |- 268958 | 268959 | 268960 | 268961 





For Voltages up to 750 


268967 | 268968 | 268969 | 268970 
268977 | 268978 | 268979 | 268980 





















| 268965 
268975 


268966 
268976 






110 
110 


220 |(440 
220 |< or 
























268985 
268995 


268986 
268996 


268987 
268997 


268988 
268998 


268989 
268999 


268990 
269000 































220 |(550 
440 |..... 269005 | 269006 | 269007 | 269008 | 269009 | 269010 
are eae a:6 269015 | 269016 | 269017 | 269018 | 269019 | 269020 
BAO Tinea! 
DO horas a4 269025 | 269026 | 269027 | 269028 | 269029 | 269030 
550 269035 | 269036 | 269037 | 269038 | 269039 | 269040 




















550 










269045 
269055 


269046 
269056 


269047 
269057 


269050 
269060 


269048 
269058 


269049 
269059 





For Voltages up to 2200 






























209090 
269099 


269107 | 269108 
269116 | 269117 


269085 
269094 


269103 
269112 


269086 
269095 


269104 
269113 


269087 
269096 


269088 
269097 


269106 
269115 


pirates 269089 
DEO Weve ves: 269098 
110 





















269105 
269114 
















208917 
268926 
268935 
268944 
268953 
268962 


268971 
268981 


268991 
269001 


269011 
269021 







269031 
269041 


269051 
269061 


269091 
269100 










269109 
269118 
| 



























| 


{ 
! 


List 


150-amp. Dade 


| 
200-amp [30m 





Release Attachment{ 



































208768 
268778 
268788 
268798 
268808 
268818 
268828 
268838 
268848 
268858 
268868 
268878 
268888 
268898 
268908 


268769 
268779 
268789 
268799 
268809 
268819 
268829 
268839 
268849 
268859 
268869 
268879 
268889 
268899 
268909 


208770 
268780 
268790 
268800 
268810 
268820 
268830 
268840 
268850 
268860 
268870 
268880 
268890 
268900 
268910 













|OP9 D2 CDE DCI OD? D9 ADP AP SIP ATY ATV LIS" 






268918 | 268919 | None § 
268927 | 268928 | None § 
268936 } 268937 | None § 
268945 | 268946 | None § 
268954 | 268955 | None § 
268963 | 268964 | None § 


Mounting} Cover—With Undervoltage Release Attachment { 









268972 | 208973 | 268974 | RB 
268982 | 268983 | 268984 § 
268992 | 268993 | 268994 § 
269002 | 269003 | 269004 § 
269012 | 269013 | 269014 § 
269022 | 269023 | 269024 § 
269032 | 269033 | 269034 § 
269042 | 269043 | 269044 § 
269052 | 269053 | 269054 § 
269062 | 269063 | 269064 § 
209092 | 209093 8 
269101 | 269102 | None § 
269110 | 269111 | None § 
269119 | 269120 | None § 








With Ammeter Mounting{ Cover—Without Undervoltage Release Attachment 


For Voltages up to 750 


269066 | 26906 269068 | 269009 
269076 | 269077 | 269078 | 269079 


For Voltages up to 4500 


2 175 | 269121 |] 269122 | 269123 | 269124 | 269125 | 269126 
3 180 | 269130 | 269131 | 269132 | 269133 | 269134 | 269135 




















170 | 269065 
175 | 269075 





259070 | 269071 | 269072 
269080 | 269081 | 269082 
269127 | 209128 
269136 | 269137 










269073 
269083 | 


269074 
269084 










269129 
269138 


Interrupting Capacity—For interrupting capacity at rated voltage see corresponding Breakers on previous page. 


Oil—Two and three-pole breakers require 41% gallons of oil, four-pole, 6 gal 


lons. 


*Weight does not include oil. Shipping weight of oil is approximately 9 pounds per gallon. 
+Breaker style numbers and weights do not include ammeter. Select type SM Ammeter from catalog section on ‘‘Instruments 


and Relays.” List prices do not include the ammeters. 
description on previous page. 


Breakers with ammeter-mounting cover are not weather-proof—see 


_ fOther voltages and frequencies of undervoltage are special; prices on request. For use on voltages over 600 specify breaker 
with 110-volt coil and order in addition the necessary voltage transformers. See voltage transformers in section on ‘‘Instruments 


and Relays” for style number and prices. 


§List price is the sum of the list prices of the corresponding breaker, ammeter-mounting cover, and undervoltage-release at- 


tachment listed in Table XIV. 


For information as to what material is furnished with these breakers, see ‘‘Instructions for Ordering’’ on a previous page. 
For undervoltage trip, inverse-time limit (dash pots), shunt trip, direct-trip attachments, separate pipe-mounting brackets, 


see pages following on ‘‘ Oil Circuit-Breaker Accessories.” 


Order by Style Number 


261-24 
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TYPE F OIL CIRCUIT-BREAKERS—Continued 


TABLE XVI—TYPE F-3 WEATHERPROOF SINGLE-THROW 





Amperes 
Max. Interrupting — MANUALLY-OPERATED ———————— ———_—__——ELECTRICALLY-OPERATED 
Contin- Capacity Two-Pole Three-Pole Two-Pole Three-Pole 
uous Max. at Rated Style List Style List Style List Style List 
Amp. Volts Voltage No. Price No. Price No. Price No. Price 


Series-Trip, Full-Autormatic With Inverse Time Elementtf 


S 7500 500 248236 $467 50 248237 $500 00 248238 $565 00 248239 $585 OO 
10 7500 1000 216951 467 50 2).6962 500 00 216901 565 0O 216912 585 OO 
25 7500 2500 216952 467 50 216963 500 00 216902 565 00 216913 585 OO 
50 7500 2900 216953 467 50 216964 500 00 216903 565 OO 216914 585 OO 
IS 7500 2900 216954 467 50 216965 500 00 216904 565 00 216915 585 00 
100 7500 2900 216955 467 50 216966 500 00 216905 565 00 216916 585 00 
150 7500 2900 216956 467 50 216967 500 00 216906 565 OO 216917 585 0O 
200 7500 2900 216957 467 50 216968 500 00 216907 565 00 216918 585 00 
300 7500 2900 216958 467 50 216969 500 00 216908 565 00 216919 585 0O 
500 7500 2900 216959 517 50 216970 590 00 216909 625 00 216920 690 00 
600 7500 2900 216960 555 OO 216971 645 00 216910 680 00 216921 760 OO 
800 4500 4800,, 216961 600 00 216972 700 OO 216911 745 OO 216922 825 0O 


5 15000 500 216973 500 00 216982 590 00 216931 620 00 216940 675 OO 
10 15000 1000 216974 500 00 216983 590 00 216932 620 00 216941 675 OO 
15 15000 1400 216975 500 00 216984 590 00 216933 620 00 216942 675 OO 
25 15000 1400 216976 500 00 216985 590 00 216934 620 00 216943 675 OO 
50 15000 1400 216977 500 00 216986 590 00 216935 620 00 216944 675 OO 
aS 15000 1400 216978 500 00 216987 590 00 216936 620 00 216945 675 OO 
100 15000 1400 216979 500 00 216988 590 00 216937 620 00 216946 675 0O 
150 15000 1400 216980 500 00 216989 590 00 216938 620 00 216947 675 OO 
200 15000 1400 216981 500 00 216990 590 00 216939 620 00 216948 675 OO 


Non-Automatic’ 


200 7500 2900 248240 415 00 248241 445 00 248242 505 00 248243 525 OO 
300 7500 2900 221970 415 00 221974 445 00 216923 505 00 216927 525 OO 
500 7500 2900 221971 440 00 221975 470 00 216924 530 00 216928 550 OO 
600 7500 2900 221972 460 00 221976 520 00 216925 550 00 216929 600 00 
800 4500 4800 221973 530 00 221977 600 00 216926 640 00 216930 680 00 


.200' 5 15000 pil 400 s8 Gizee 5! GREW SAG ote Eda DP NEGESS: b SAORI 2. ga ae 216949 580 00 216950 650 OO 


Electrically Operated Breakers 
4500 Volts and 7500 Volts ¢ 


Approx. 
: Gallons Shipping 
Poles Oil Wt.*Lb. 
2 13 600 
3 13 613 


*Weight does not include oil. Shipping weight of oil is approximately 9 pounds per gallon. 
+Full-automatic breakers can be supplied on special order with 5-ampere trip coils for transformer trip. List price same as 
listed for 10 ampere series trip breaker above. 
tDimensions, weights, and amount of oil for 15000-volt breakers will be supplied on request. 
kor information as to what material is furnished with these breakers, see ‘‘Instructions tor Ordering” on a previous page. 
For undervoltage trip, inverse-time limit, (dash pots), shumt trip, direct-trip attachments, separate pipe-mounting brackets 
see pages following on ‘‘Oil Circuit-Breaker Accessories.” 


Order by Style Number 


261-25 
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TYPE F OIL CIRCUIT-BREAKERS—Continued 


TABLE XVII—SUBWAY SINGLE-THROW 
Wall-Mounting Series-Trip Full-Automatic}t With Inverse-Time-Limit 





Attachment 
eaeias For Voltages Up to 7500 

Maximumf{ Interrupting ———— Two-PoLE ——_——— THREE-PoLE ————— 

Continuous Capacity at Style List Style List 

Amperes Rated Voltage No. Price No. Price 

Type F-1 Manually-Operated 
10 960 193579 $357 50 193587 $417 50 
25 960 193580 357 50 193588 417 50 
50 960 193581 357 50 193589 417 50 
75 960 193582 357 50 193590 : 417 50 
100 960 193583 357 50 193591 417 50 
150 960 193584 357 50 193592 417 50 
200 960 193585 370 OO 193593 445 OO 
300 ; 960 193586 370 OO 193594 445 00 
Type F-2t Electrically-Operated 

5 500 216991 555 00 217000 : 650 OO 
10 1000 216992 555 OO 217001 650 OO 
25 1700 216993 555 OO 217002 650 OO 
50 1700 216994 555 OO 217003 650 OO 
75 1700 216995 555 00 217004 650 00 
100 1700 216996 555 00 217005 650 0O 
150 1700 216997 555 00 217006 650 OO 
200 1700 216998 570 OO 217007 680 00 
300 1700 216999 570 00 217008 680 00 

Type F-1 ——————_—_ ——— Type F-2 ———__—_ 
Approx. Approx. 
Gallons Shipping Gallons Shipping 
Poles Oil Wt.*Lb. Oil Wt.*Lb. 

Z 8 240 9% as 

3 8 260 9% 


pe ays number and list price of subway breakers do not include cable bushings. These bushings should be ordered 
extra as follows: 
One per lead of proper size for cable, or, 2 per breaker of proper size that each will take all leads on one side. 


Cable Bushings for Subway Breakers 


Diameter 
oO Style List 
Hole No. Price 
54 219970 $5 OO 
34 47608 5 00 
1 60010 5 0O 
1% 47969 5 50 
1% 59932 6 0O 


*Weight does not include oil. Shipping weight of oil is approximately 9 pounds per gallon. 

}Type F-1 hand-operated 300-ampere and type F-2 electrically-operated 300, 500, and 600-ampere non-automatic breakers 
can be supplied on special order at the same price as the automatic breakers. 

pe F-2 automatic breakers can be supplied on special order in capacities of 500 amperes for use on circuits of voltages 

up to 7500 and 600 amperes on circuits up to 4500. Prices on application. 

For intormation as to what material is furnished with these breakers, see ‘‘Instructions for Ordering” on a previous page. 

For undervoltage trip, inverse-time limit (dash pots), shunt trip, direct-trip attachments, separate pipe-mounting brackets 
see pages following on ‘‘Oil Circuit-Breaker Acaessories.”’ 


Order by Style Number 
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Section 1-C 





TYPE F OIL CIRCUIT-BREAKERS—Continued 


INDEX TO OUTLINE DIMENSIONS 


Figure Numbers Refer to Figures on Pages Following 


Dimensions of Style Numbers not shown in this Index, will be supplied on Request 
FIGURE-———> 


FIGURE-——— 
o » 
» oi = 
9 & & Ese A 
ZA 3 pv A Led & ‘t 
® Oa rare tae Bes Qa 9 
a 2 @ OR Or ao. ie 
S 8 H AS OS OSG oO 
a Ae mM OFA MA LO 
186234 I 1 52 26 
186235 I 2 5 27 
186236 I 3 5 27 
186240 I 1 6 30 
186241 I 2 6 30 
186242 I 3 6 30 
186246 I 1 5 26 
186247 I 2 5 27 
186248 I 3 5 27 
186252 I 1 6 30 
186253 I 23,46 30 
186254 I 3 6 30 
186258 III 4 5 32 
186259 III 1 5 26 
186260 III 2 5 27 
186261 III 3 5 27 
186266 III 2). 6 33 
186267 III 1 6 30 
186268 III 2 6 30 
186269 III Srile'O 30 
186274 III 4 5 32 
186275 III 1 5 26 
186276 III 2 5 27 
186277 III 3 5 27 
186282 III 4 6 . 33 
186283 III 1G : 30 
186284 III 2 Gree 30 
186285 III 3 Gol se: con 30 
193317 II 2 LS 2 31 
193318 II Deeg Te 24 31 
193319 II a. ie 2S 24 31 
193320 II Peo ES 24 31 
193321 II 2) 2S 24 31 
1935322011 ee Ne 24 |-3i 
193323 II Lad. ous DOT De 
193324 II Dts 22) 29 
193325 II aE) oe 27.29 
193326 II fo 02 88 D2 2S 
193327 II Zin 1s 22 eo 
193328 II Se SAA 6-18 22° 29 
193333 II 182) 04 24.31 
193334 II 2,12 44 24 31 
193335 II oe 2) he 24 31 
193336 II IZ ae 24 31 
193337 II 2°-12°914 24 31 
193338 II Sido 2434 
193339 II 1 49 044 22°28 
193340 II Di Ee ae 22 20 
193341 II 3 Big 22°29 
193342 II f.11° 14 22028 
193343 II Ze Loe 22.29 
193344 II aed bk 22 29 
193349 II 1 Si Le 31 
193350 II 2 So. V7 31 
193351 II 3 Beli, 31 
193352 II 1 Sea 31 
193353 II 2 SeL7 31 
193354 II 3 Showy, 31 
193355 II 1 Teg. 28 
193356 II 2 Pood 29 
193384 IT 3 ye Le 29 
193385 II 1 eed 28 
193386 II 2 eds 29 
193387 II 3 7 LY, 29 
193392 II 1 8 13 31 
193393 II 2 Sou13 31 
193394 II 3 8 13. 31 
193395 II 1 Suasts 31 
193396 II 2 8 13 31 
193397 II 3 8 13 31 
193398 II 1 7) ae 28 
193399 II 2 diss 29 
193400 II 3 7°13 29 
193401 II 1 Din ils 28 
193402 II 2 th) “U3 29 
193403 II 3 DAES 29 
193579 
to I 110 
193594 
193603 
to bi 1 5 119 
193609 
ares 
s I 2 5 120 
193617 \ 
ele 
bi 3 5 120 
193625 
eee 
ti 1 R43 121 
103633 
193635 
to I 2 ais 122 
193641 


| *See footnote on next page. 


Style No. 


193643 
to 

193649 
194453 
194454 
194455 
194459 
194460 
194461 
194462 
194463 
194464 
198740 
198741 
198742 
198746 
198747 
198748 
198749 
198750 
198751 

98760 
198761 
198762 
198766 

to 

198771 
198772 
198773 
198774 
198778 
198779 
198780 
198781 
198782 


198783 


198796 
198797 
198798 
198799 
198804 
198805 
198806 
198807 
198816 
198817 
198818 
198819 
198820 
198821 
198822 
198823 
198824 
198825 
198826 
198827 
198828 
198829 
198830 
198831 
198832 
198833 
198834 
198835 
198836 
198837 
198838 
198839 
198846 
198847 
198848 
198849 
198850 
198851 
198852 
198853 
198854 
198855 
198856 
198857 
205192 
to 
205221 
205222 
to 
205248 
208537 
208538 
208539 
208540 
208545 
208546 
208547 
208548 


————FIGURE- 
a 
SxE 
£ em atige\! Sues 
9 BY 5 Ha 
i Qewenn Tani E Gwin cee 
eo § gf aa 
de Mm OMAR ma 
ti Se Le 
V 125° A112 127 
V 125-712 127 
V 125) e123) 127 
V 125 12 127 
V {25 10a? 127 
Vv 125 12 127 
V 125 12 127 
V 125 12 127 
V DS ez 127 
V 125° a 129 
V L25h iid 129 
Vv 125 eit 129 
Vv 125 11 129 
V 125 Sid 129 
V 125: ey 129 
V 125. #11 129 
V 125 11 129 
Vv 125 11 128 
Vv 126 12 128 
V 126 12 128 
V 126 12 128 
ty 126 12 121 
V 126 11 129 
Ve 126 11 129 
V 126” Tf 129 
V 126 11 129 
V 126 11 129 
V 126 11 129 
Vv 126 11 129 
V 126 11 129 
V i26 11 129 
Ill 4. 6 
Til 1 6 
III Znuo 
III 3. G 
III 4 5 
Ill 1 & 
Ill 2 5 
Ill CA 
IIt 84°39 
III 35 40 
III 35 40 
III 36 40 
III 34 39 
Ill 35 40 
III 35 40 
Ill 36 40 
III 34 39 
III 35 40 
Ill 35 40 
Iil 36 40 
III B43 
III 35 38 
III 35:138 
III 36 38 
III 34 37 
III 35 38 
III 35 38 
III 36 «38 
III San Sy 
Ill 35 38 
Ill 35) oS 
III 36 638 
III 34 37 
Ill 35 38 
III 35 38 
Ill 36 «38 
Ill 34 37 
Ill 35 38 
III 35 38 
Ill 36 38 
Ill 3437 
Ill 35 38 
III 35) GS: 
III 36 638 
txtv 107 
bxrv 108 
IV 4° 120 18" S24 
IV 15°40) S184 
IV 71 evel Sen et 
IV Sa.10 248 ieeo4 
IV 4012 218 2eod 
IV 1) Oe Aas 
IV 29712, 18 eet 
IV 3) deeniee aot 
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Style No. 


208549 
208550 
208551 
208552 
208553 
208554 
208555 
208556 
208561 
208562 
208563 
208564 
208565 
208566 
208567 
208568 
208577 
208578 
208579 
208580 
208585 
208586 
208587 
208588 
208589 
208590 
208591 
208592 
208593 
208594 
208595 
208596 
208601 
208602 
208603 
208604 
208605 
208606 
208607 
208608 
208617 
208618 
208619 
208620 
208625 
208626 
208627 
208628 
208629 
208630 
208631 
208632 
208633 
208634 
208635 
208636 
208641 
208642 
208643 
208644 
208645 
208646 
208647 
208648 
208657 
208658 
208659 
208660 
208665 
208666 
208667 
208668 
208669 
208670 
208671 
208672 
208673 
208674 
208675 
208676 
208681 
208682 
208683 
208684 
208685 
208686 
208687 
208688 
208777 
208778 
208779 
208780 
208785 
2.08786 


Westinghouse Power-Switching and Switchboard Devices 


Listed in 
Table 
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~ Handle 
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102%". 
103%) 5; 
103%) as 
104* .. 
102* .. 
103* . 


Wall Bracket 
Bell-Crank 
Mechanism 


Pipe or 


1027 
Z03* 30 
LOBFE Ss. 
104* ... 
102% ye 
103* 


261-39A 
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January, 1920 


Style No. 
isted 


208787 
208788 
208789 
208790 
208791 
208792 
208817 
208818 
208819 
208820 
208825 
208826 
208827 
208828 
208829 
208830 
208831 
208832 
208841 
208842 
208843 

to t vit 
208855 
208859 

to > VIII 
208864 
208873 VIII 
208874 VIII 
208875 VIII 
208879 

to t vin 
208887 
208891 

to VIII 
208896 
208937 VIII 
208938 VIII 
208939 VIII 
208943 

to t vi 
208951 
208955 

to VIII 
208960 
208969 VIII 
208970 VIII 
208971 VIII 
208975 

to t vin 
208983 
208987 

to t vin 
208992 
209277 VI 
209278 VI 
209279 VI 
209280 VI 
209281 VI 
209282 VI 
209283 VI 
209284 VI 
209285 VI 
209286 VI 
209287 VI 
209288 VI 


209289" VI 


209290 VI 
209291 VI 
209292 VI 
209293 VI 
209294 VI 
209295 VI 
209296 VI 
209297 VI 
209298 VI 
209299 VI 
209300 VI 
209307 VI 
209308 VI 
209309 VI 
209310 VI 
209311 VI 
209312 VI 
209313. VI 
209314 VI 
209315 VI 
209316 VI 
209317. VI 
209318 VI 
209319 VI 
209320 VI 
209321 VI 
209322 VI 
209323 - VI 


Breaker 
Operating 
Handle 


103* .. 
104* .. 
102* |. 
103* .. 
103* .. 
104* |. 
102 
103 
103 
104 
102 
103 
103 
104 
102 
103 
103 
104 
125 
125 


125 


125 
123 
123 
123 


123 


123 
126 
126 
126 


126 


126 
124 
124 
124 


124 
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Section 1-C—Part III 


TYPE F OIL CIRCUIT-BREAKERS—Continued 


Index to Outline Dimensions—Continued 


o——-FIGURE-——— 


Wall Bracket 
Bell-Crank 


Pipe or 


102 
103 
103 
104 


123 
123 
123 


123 


124 
124 
124 


124 


Mechanism 


128 
128 
128 


128 


128 
128 
128 


128 


128 


60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
62 
62 
62 
62 
62 


Cover-plate 
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Style No. 


209324 
209325 
209326 
209327 
209328 
209329 
209330 
209331 
209332 
209333 
209334 
209335 
209336 
209337 
209338 
209339 
209340 
209341 
209342 
209343 
209344 
209345 
209346 
209347 
209348 
209349 
209350 
209351 

209352 

209353 
209354 
209385 
209386 
209387 
209388 
209389 
209390 
209391 

209392 

209393 

209394 
209395 

309396 
209397 

209398 

209399 

209400 
209401 

209402 

209403 
209404 
209405 
209406 
209407 

209408 
209409 

209410 
209411 

209412 

209413 
209414 
209415 

209416 
209417 

209418 


209419 ~ 


209420 
209427 
209428 
209429 
209430 
209431 
209432 
209433 
209434 
209435 
209436 
209437 
209438 
209439 
209440 
209441 
209442 
209443 
209444 
209445 
209446 
209447 
209448 
209449 
209450 
209451 
209452 
209453 
209454 





FIGURE- 
o 

ye ae 
& 5 aie mas '5 
32 oad on Os 
ao § 88 84 28 
2a % as OS Go 
Ae Mm Of AE ma 
VI 35 46 49 62 
VI 35 46 49 62 
VI 36 46 49 62 
VI 4* 46 49 62 
VI 35 46 49 62 


VI 4* 41 47* 
VI ---35 41- 48 
VI 35 41 <8 
VI 36 41 48 
VI 4* 41 47% 


VI 4* 41 47* 
VI 35 41 48 
vI 35 41 48 
VI 436 41 48 





Cover-plate 
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Style No. 
Listed in 
Table 


209455 VI 4* 
209456 VI 35 
209457 VI 35 
209458 VI 36 
209459 VI 4* 
209460 VI 35 
209461 VI 35 
209462 VI 36 
209577 IX 69 
209578 IX 70 
209579 IX 71 
209580 IX 69 
209581 IX 70 
209582 IX 71 
209583 IX 69 
209584 IX 70 
209585 IX 71 
209586 IX 69 
209587 IX 70 


209588 IX 71 
209625 X 69 
209626 X 70 
209627 X 71 
209628 X 69 
209629 X 70 
209630 X 71 
209631 X 69 
209632 X 70 
209633 X 71 
209634 X 69 
209635 X 70 
209636 X 71 
209641 X 69 
209642 X 70 
209643 X 71 
209644 X 69 
209645 X 70 
209646 X 71 
209647 X 69 
209648 X 70 
209649 X 71 
209650 X 69 
209651 X 70 
209652 X 71 
209657 X 69 
209658 X 70 
209659 X 71 
209660 X 69 
209661 X 70 
209662 X 71 
209663 X 69 
209664 X 70 
209665 X 71 
209666 X 69 
209667 X 70 
209668 X 71 
209673 X 69 
209674 X 70 
209675 X 71 
209676 X 69 
209677 X 70 
209678 X 71 
209679 X 69 
209680 X 70 
209681 X 71 
209682 X 69 
209683 X 70 
209684 X 71 
209721 XII 97 
209722 XII 97 
209723 XII 98 
209724 XII 97 
209725. XIT 97 
209726 XII 98 
2090727 LL A977 
209728 XII 97 
209729 XII 98 
209730 XII 97 
209731 XII 97 
209732 XII 98 
209733 XII 97 
209734 XII 98 
209735 XII 97 
209736 XII 98 
216901 


to t xvi 109 
216950 
216991 

to t xvit 111 
217008 
234181 

to eh 
234204 


Operating 
Handle 


aI 
© ‘Oo 


or 
“IO 0 


Jes] SI +) 1 +] -) 
MO ~~ 


Wall Bracket 
Bell-Crank 


Pipe or 


> 
+ 


PPP 
IDO DO ~ 
* 


48 
48 
48 


81 


81 


97 


97 
97 
98 
QO7 
97 
08 
97 
98 
97 
98 


» 


Mechanism 


112 


Cover-plate 
Terminal 
Details 


94 


96 
96 
96 
96 
96 
96 
94 
95 


95. 


94 
95 
95 


a 
Cc 
wn 
| 


72 
73 
74 


72 
73 
74 


72 
73 
74 


mY ot 3 oe 
mwh: -: 


sus. 
Bawh- 


“ss 
PO: 


*Consists of two standard single-throw breaker units, each as shown in these figures, and’should be mounted ah Arg seen 


center spacing. 
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January, 1920 


4 TYPE F OIL CIRCUIT-BREAKERS—Continued 
‘7a 
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Fig. Type 


Semi 


200 
300 
300 


600 
300 


300 
500 
600 
300 
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Spece required for removal of leek: 
When Breaker is closed = 


8 
When Breaker is open = C } 
Fig. 









Space required for removal of Tank. 
When Brecker is closed = s 
When Breakeris open =C 


Fig.J3 





These dimensions are for reference only. 


Dimension Figs. 1 to 4 


For references see pages preceding Figs. 





F=Dia. }ee Hole in 15” 


F=Depth\Terminal. 
mat 


HY a 







E=Qia. \ofHolein 
F=Deoth| Terminal. 





Space required for removal of Tank 
When Brecker is closed A 
When Breaker is open = C 


Fig.2 








6976 









: £=Dia. Tee 
E=Dia. jee F= Depth} Terminal. 


F= Depth} Terminal. 







Space required for removal of Tank. 


When Breaker is closed= 4} 
When Breaker is open = C 


Fig. 4 












DIMENSIONS, INCHES 
Volts 


LS | | ES | eS | ee | es | cee 










4500 43% | 0. 

4500 4% | 0. 

7500 548 | 0.747 
7500 744 | 1.151 
4500 73 | 1.385 
13200 934 | 0.747 
7500 538 | 0.747 
7500 744 | 1.151 
4500 738 | 1.385 
13200 934 | 0.747 





For official dimensions apply to the nearest district office, 


261—29 
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TYPE F OIL CIRCUIT-BREAKERS—Continued 


. ; Dimension Figs. 5 to 24 


For references see pages preceding Figs. 


————— 


— 





aS 
. a: = 


25 Rad. (I-Pole) 
Jz Rad.(2,5,84-Pole} 
ifm tPip 





Drilting Plan, 





0:Dia. of Mtg. Bolts. 0=Dia, of Mtg, Bolts. 
Fig. 17 Fig 18 \ 








These dimensions are for reference only. For official dimensions apply to the nearest district office. 
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TYPE F OIL CIRCUIT-BREAKERS—Continued 


Dimension Figs. 26 to 35 


For references see pages preceding Figs. 
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4 Ta 8 


g Brill 
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jg Drill 


Fig. 3 Fig 32 Fig.33 















These contacts removed! 
for 2 Pole Out Circuit 
Breaker. 


YZ 
@ 
© 


\4 
Ne 
TL 


lal 
SY] 
CS) 
LE A HH 
i A 
a 1G 





A 


S 
a 


5) 

| WC 
a i fil <5 
Oi 3 





a 
GY 
fe. 





-/6 Thds. for 300 and $00 Amperes 
/-/4 Thds. tor 600 Amperes. 


~/6 Thds. Lor 300 and 500 Amps. 
-/4 Thds. for 600 Amperes. 










ve eo 
Cis 


Oe 


Length of !” Gas Pipe =distence trom Hoor, 
ta € of hend/e fulcrum minus 1% 


Space required lor removal of Tank. Ur 


These dimenswons are for reference only. For official dimensions apply to the nearest district office. 


261-41A 
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TYPE F OIL CIRCUIT-BREAKERS—Continued 


Dimension Figs. 36 to 61 


For reference see pages preceding Figs. 








la» (>) ()) (S)) 
= © 7S oD sf" 
; 7 a é 





P16 Thds tor 500 and 500 Amperes 
/4 Thds lor 600 Amperes 








Fig. 37 fig. 58 fig. 39 Fig-40 





oe of Gas Pipe =arstance trom Hoor 
to fof handle fulcrum minus 147 


Space required tor removal of Tak. 
Fig 56 


“ y 73—— 
md “for Auto eile 
1 2 for Non-Aulo 







if WI Pipe ig 'W1 Pipe lg W/ Pipe 





fig. 47 fig 46 fig 49 


23 for Non-Auto. 


a” 3” 2 “for Non-Auto y 
23" tor Auto. 


ij. tor Auto. 


Mee 





3"Holes ah 






for Auto ond 
Non-Auto. 





Holes for £" Mtg. Bolts 


Z Solt 8 _. Holes tor $" Mtg. Bolts, a 
Z Fig. 5§ 


Fig, 53 fig 54 


fy oh 23 “lor Non-Aula 
2} tor Auto, 


4 
jolt Holes tor § “Bolts. 


fig 56° Fig 61 


These dimensions are for reference only. For official dimensions apply to the nearest district office. 
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January, 1920 


TYPE F OIL CIRCUIT-BREAKERS—Continued 


Dimension Figs. 62 to 70 


For references see pages preceding Figs. 










f of Handle Fulcrum 





fig. 65 


Holes ‘A’not required tor Remote Control Mtg. 





"a | > 0 
Omit Overload Coil and Details tor | and 2 Pole, 
; : c/so where Single Coil is Supplied. 
, fig. 66 fig. 67 







Minimum dimension 
“tnecessary to raise 

insulation to permit 
screwing on cable 
connecior. 





Minimum dimension 
necessary toraise _ 
insulation to permit 
screwing on cable 
connector 


SE 








i > 

+ 
; 
Pe 

Space Laguna ee this line ppoce ete nie this line 
or removal of tank. . Or removal of tank. 
When Circuit Breoker is closed. =8 When Circuit Breoker 13 closed. =B 

; When Circuit Breaker 1s open. =C When Circuit Breaker-is open. = 
Fic. 69 Fic. 70 
} 
i] 
) DIMENSIONS IN INCHES 
. ; : Max. 








E 





These dimensions are for reference only. 


For official dimensions apply to the nearest district office. 


— 


261—33 
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January, 1920 Oil Circuit-Breakers Section 1-C—Part III 


TYPE F OIL CIRCUIT-BREAKERS—Continued 


Dimension Figs. 71 to 87 


For references see pages preceding Figs. 


Minimum dimension 
necessary 10 raise. 
insulation fo permit 
screwing on cable 
connector. 


SSS SENSE NS Em oo 


| | 
f 
| 


space required befow this line 
‘or removal of tank. 7 
When Circult Breoker 1s closed. =B 
When Circuit Breaker 1s open. °C 


Fic. 71—See table on preceding page. 





These dimensions are for reference only. For official dimensions apply to the nearest district office. 


261—34 
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Section 1-C 















Space required below this line 
or removal of tank. 
Note:- F ! 
Omit one coil for single-coil breakers. 
Omit twa coils for noh-outomatic breakers 


Jf 





+1157 Hole, 14 "Deep. 
=e we 


screwing on cable connector. 


When Circuit Breaker is closed ‘2 
When Circuit Breaker /3 open * 


Westinghouse Power-Switching and Switchboard Devices 


TYPE F OIL CIRCUIT-BREAKERS—Continued 


Dimension Figs. 91 to 98 


For References see pages preceding Figs. 


These Terminals omitted on 
Two -Pole Circuit Breakers. 


Minimum dimension necessary 
fo raise insulation to permit 






Er || 
If | 
IH i 
a+ 








aes 


Sogce fequired below this line 
‘or removal of tank, 


Note - 


oy 





January, 1920 










1157 Hole, 12" deep. 


Minimum gunension necessary 
(0 raise insulation to permit 
screwing on Cable connector. 










When Circuit Breaner 15 closed +8 
When Circuit Breaker is open * C 


5 ens 
Ort one cout lor single-corl breakers 


Omit Iwo corls for noh-automalic brechers 





























Fic. 07 Fia. 98 
| DIMENSIONS IN INCHES 
Fig. Max. Max. — 
Amp. Volts ia B Cc 
97, 98 ° 500 15000 1934 33 37% 
97, 98 800 4500 154 26% 3034 





ee 


These dimensions are for reference only. For official dimensions apply to the nearest district office. 


261-424 
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January, 1920. Oil Circuit-Breakers Section 1-C—Part JII 


TYPE F OIL CIRCUIT-BREAKERS—Continued 


Dimension Figs. 102 to 108 


For references see pages preceding Figs 


Minimum dimension necessary These Terminel. "a 

L ese Terminals omitted on 

De eee ence \Two-Pole Ciccuit Breakers Minimum dimension necessary 

on eel to raise insulation fo permit 
screwing on cable connector. 







Minimum dimensien necessary 
ta raise insulation to permit 
Screwing on cable connectors 

















for if" Pipe 
Mounting 


for If" Pipe 


For Ij" Pipe Mounting. 
Mounting f 1 ff 


ym 


= sl: nage Ri 
No-Voltege Release 4 





No-Voltage Release i_ 


No-Voltage eae 


; 6 
Space required below this line My \ jj " . Ar aoe ; 
2 MountingBats Séace required below this line S$ Mount ing Bolts Soace required below this ine * coe 
F a femee y ee i i tor remover of tank. for removal of tant, Shang Bons 
| 27174, when Circuit Breaker is closed- 240%" when Circuit Breoker 13 closed-N 2/0%" when Circuit Breaner /$ closed?N 
2¢7/g° when Circutt Breaker 15 open * M 245%" when Circunt Breaker isopen = M 2:5/q" when Circull Breaker 1S open * M 
' Nein ; , Note:~ Note: 
Omit one cojt for single-coil breakers. Qmit one coil for single-covt oreakers. Omit one coil lor single-coul breakers. 
Omit two coils lor non-aulomotic breakers. Omit two coils lor non-outomatie oreakers. Omit two cous for non-outlomatic breakers, 
| Fig.0Z Fig. 103 Fig Hod 


Note—No-voltage release is furnished only on special order. 





TT 


DIMENSIONS IN INCHES 














c Max. Max. 
Fig. Amp. Volts ; 
ail. (5 c | D Bsa F 
102, 103, 104 300 7500 1 747 715 10 64 | "16% 
102) 103, 104 500 7500 11 | pei 57 ott 1114 634 |< 18% 
102) 103, 104 600 4500 ie 1 Gad 385 os 1114 634 | 18% 
\ | 








Tass terminal omilted on 2 Pole 





le}. sf ——~> 
' 
Side View Sige View 
of 2 end J Pole of 4 Pale 7s de Wow Jide Yan 
W Required below this line ter removat of Tank We feeninaa dele busine fa eve ee keaee 
; Fic. 107 Fic. 108 


These dimensions are for reference only. For official dimensions apply to the nearest district office. 


261—43A 
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TYPE F OIL CIRCUIT-BREAKERS—Continued 


Dimension Figs. 109 to 111 


For references see pages preceding Figs. 
/ype Mounting 4ipe Mounting — Wal! Mounting 
p> pS Hole lor 21g. Bolt 


Foint of aottactinent 
Jor Feermore Control! 





















atfar lie HanAuso 
” kA gl OrNon Auto Nand 
ah. .432., Der 
YO t... ps 
(or lel ype “2A 6 





A he tobe 
£ freq Lelow tusiiges Br A 
lor retfoval of rarih’ ile 

Fic. 109 








; Style No. 





216901 to 216922 

TE 216923 to 216930 
216931 to 216948 
216949 and 216950} 








shied Location of holes for cable. 
§ Mg bolts Size 10 suit cable 







Eoairol Lead Main Leads 


Sige View ot 2 Pole Side View of 3 Pole “4, “Space required lor removal of Tank, 


Fic. 111 


These dimensions are for reference only. For official dimensions apply to the nearest district office. 


261-444 
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TYPE F OIL CIRCUIT-BREAKERS—Continued 


Dimension Figs. 112 to 122 


For references see pages preceding Figs. 





These dimensions are for reference only. For official dimensions apply to nearest district office. 
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; 
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TYPE F OIL CIRCUIT-BREAKERS—Continued} 


Dimension Figs. 123 to 126 


For references see pages preceding Figs. 


Holes tor 2-4" Bottom Mig Bolts 








Hole tor f Mig Bolt 


ole tor 1-{ Bottom Mig Bolt. 


for § 








G-for Strap 


Space required lor removal of tank when Breaker 1s closed*L — When open=M— 


Fic. 123 






















for Double Coil af" 


Auto. only——_|_ UWI 5 
f 


\ EW Ape. 
“SS. Mot supplied untess called tor on Orae 
NN 
>> > a 2 G-for Strap Connection. 


x 
we 
me LA Non Removavle Hong 
SSA { 10g View dever 
| ; 





~Es! 
\ YS 
Uf Required f a 
for removal AE 
ol Handle 52 
Saf” 
x 
\ 


| 

‘a 
To Highest 
Position 














Space required tor removal al tank when breaker is closea-L — When Open-M 


Fic. 124 


























DIMENSIONS IN INCHES CoRRESPONDING TO LETTERS IN OUTLINE VIEWS 














| 
| 
Fig | Volts Amps. 
| A B C E F G Thds. H in K L M 
| 
123-4 7500 300 | 244 | SH 1 654 74 1%—16 9 |18%] 13% | 934 15 
123-4 | 7500 500 | 244 | 733 124 714 1.157 u%—16 9 | 1846] 1%6 | 934 15 
123-4 4500 600 234 | 718 144 74 1.385 i—14 6 | 184 | 135 | 934 15 
125 7500 300 2H | Si 747 | 8), 65% Yy—16 9 | 18% | 1% | 934 15 
125 | 7500 500 | 24 | 74 We 157 91% 74 %—16 9 118% 1 15% | 934 15 
an 4500 600 | 234 | 728 1.385 914 7% 1—14 6 |184¢] 135 | 93% 15 
126 7500 300 | 24 5H 38 654 747 %—16 9 1 
126 7500 500 | 244 | 714 14, 74 1.157 4%—16 9 
126 | 4500 } 600° | 284 | 7H 1} 74 1.385 1—14 6 
Zen \ 







Herght necessary 
to remove tube, So 
cable terminal can 
be Re 5 for Cable Connection 
1 ; |; C7010. 0f Hole. O-Depth 











3 Holes for 
n Ye Mtg Bolts 
se 2 g 
fi 


t of Closing 
Lever 
fulcrum 


tale 


~G-Tha tor Strag 
Connection 


Space required for removal of tenk when breaker 
4S closed-L When open-M 


Fic. 125 






Fulcrums. 












; For Cable Connection 
E j F«0ia. Hole. G. for 
=D Strop 
a} ft - —f9) Connection 
n 7 
i) 
| a 
a ry 
LIN) LU 





Fulerums 





Space required for removal of tank when breaker is closed “93 f 
When open- Ij" 


Fic. 126 


These dimensions are for reference only. For official dimensions apply to the nearest district office. 


261-46A 




























. TYPE F OIL CIRCUIT-BREAKERS—Continued 
Dimension Figs. 127 to 129 

i 

f 


. 






Min. ei 
{ H 


ia 
I I 


f 
} 
\. 
LE 
7 
; 


| 
a we il H 
Belcrarhs Connecting strap I « Steel sircp | as} 
Below Noor aritled lor turning fit for s dia. pin. ~\~+— 2-6 Min. iq 


Langih of Pipe distance between del! crank fulerums minus 4° 








rl 


iW 


i 
Wt 
| aa 


January, 1980 Oil Circuit-Breakers Section 1-C—Part IIl 
For. references see pages preceeding Figs. | 
\ p Bell cranks above oor a 

\3 dia 
Fic, 127 


Removable. Hand /0- 2://- = 
Closing Lever: a 
pote ee ENCE ao 
Ma —-: = SO" 
pS 
i it eo of Han 
hif i f ; AS es |. Oper Lever 
ee ee: a (24° Fulorum 
u eet IN KALI : 
6} i | A AIS 
: Ll. L T+ ——"_ 4 
BK H. Hole| for j Bolt Z 
' e fe" f 
ie a 
Fic. 128 


Bell cranks above "oar 
5 





Bell cranks Connecting strop la *R" Stee! strop 
Below tloor drilled for turning fit for £" dia. pin 


Length of Pine =aistance between bell crank fulerums minus 4° 





Fic. 129 


These dimensions are for reference only. For official dimensions apply to the nearest district office. 


261-47A 
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OIL CIRCUIT-BREAKER ACCESSORIES 


FOR TYPES I, D, H, QF, AND F BREAKERS 


For additional accessories—terminals, control relays, controllers — see Section 2-B on 


Switchboard Accessories.” 


Signal Switch. 


Signal-Switch 
Bracket. 


Undervoltage-Trip- 
Mechanism Bracket. = 






Undervoltage-Trip 
Mechanism. 


Undervoltage-Trip 


E 
Coil. f 


Fic. 1—REAR OF LONG-THROW COVERPLATE 
FOR SINGLE-THROW UPWARD-PULL 
BREAKER, SHOWING ACCES- 
SORIES INSTALLED 


On the following pages are listed attachments and 
auxiliaries adapted particularly for use with West- 
inghouse types I, D, H, QF, and F oil circuit- 
breakers. In some cases one or more of these are 
included with the standard circuit-breaker as noted 
and listed on pages on the various types of oil cir- 
cuit-breakers; in general these accessories should 
be ordered as separate items—in all cases they should 
be ordered at the same time that the breaker is 
ordered; they will then be shipped mounted on the 
breaker. Their application to any particular break- 


er can be determined definitely only by reference 
to the Company. 


One or more of the oil circuit-breaker tripping 
accessories listed can be used without or in combi- 
nation with the current overload trip coils mounted 
on the operating-handle coverplate as stated for 
the various types of oil circuit-breakers. 


Signal Switch. 
Signal-Switch 
Bracket 
Interlocking Bar. 


©) Plain Interlocking 
| Bracket. 


Combined Interlocking 
#4 and Undervoltage-Trip- 
Mechanism Bracket. 


| Rod End. 


=) Undervoltage-Trip Coil 


Undervoltage-Trip 
Mechanism. 





Fic. 2—REAR OF SINGLE-HANDLE COVERPLATE OF Two 
INTERLOCKED BREAKERS—SHOWING ARRANGEMENT 
OF INTERLOCKING, ALSO SHOWING ACCESSORIES 
INSTALLED ON ONE COVERPLATE 


The coils in the accessories listed will carry their 
full-rated current continuously with a temperature 
rise not to exceed 50 degrees Centigrade above the 
surrounding atmosphere; corrections to be made as 
specified by A. I. E. E. rules when the temperature 
of the surrounding atmosphere is other than 25 
degrees Centigrade. 


Approximate weights and dimensions (where not 
shown) will be furnished on request. In general, the 
weight of the accessory will not materially affect 
the shipping weight of any breaker. 

Current and voltage transformers and relays are 
described and listed in catalogue 3-B on ‘‘Instru- 
ments and Relays,”’ and control relays, on another 
page of this section. 

For diagrams of typical connections of circuit- 
breakers and circuit-breaker accessories, see pages 
on ‘Oil Circuit-Breakers,—General Information”’ 
and “Switchboard Data Book”’. 


272—1 








J anuary, 1920 


Oil Circuit-Breakers 


Section 1-C—Part III 


OIL CIRCUIT-BREAKER ACCESSORIES—Continued 


TRIP-MAGNET FRAMES 


These trip-magnet frames (laminated or solid, 
depending upon whether the application is for 
alternating-current or direct-current) are for mount- 
ing the trip coils specified to the breaker mechanism. 
Each includes the bracket (frame proper), the trip 
mechanism, and the magnetic circuit complete for 
one coil—but does not include the coil, (for which 
see following page). 


Alternating-Current Underload-Trip Attachment 
—The underload trip attachment listed (made up 
of an underload trip-magnet frame and underload 
trip coil) trips the breaker at approximately 50 per 
cent of normal load or less. Five-ampere trip coils 
should be used with 5-ampere-secondary current 
transformers; these coils are connected in the cir- 
cuit the same as the overload coils (see diagrams 
of connections under ‘Oil Circuit-Breakers— 
General Information.”’ 


Undervoltage-Trip Attachment—The standard 
undervoltage-trip attachment (made up of under- 
voltage trip-magnet frame and undervoltage trip 
coil) trips the breaker at approximately 50 per cent 
of normal voltage or less. 


Style number includes frame complete without 
coil. List price includes mechanism complete with 
trip coil which must be specified from tables on the 
following. 





Fic. 3—P1pe-MounTING BRACKETS SUPPORTING A PANEL- 
FRAME-MOUNTING TyPE F-1 Om CirCUIT-BREAKER 


Trip Magnet Frames for Alternating-Current Underload or Undervoltage-Trip Mechanisms 
on Manually-Operated Types F-1, F-2 and F-3 Oil Circuit-Breakers 





For BREAKER 








Operation be i : . 
° Number Style No. List Price 
Reset Description Type | Poles | 
| la 

r ,.> | 49h, | 888 88 

: Single-throw | F-1, F-2 25, 4 | 
putemeticl, fe er aneta } He 2.3, 4--) ole» (314079 33 50 
Single-throw remote- F-2, F-1 PI 2 3y4 | 214081 35 00 

Automatict control with bracket | 
for interlocking bar F-3 2,3,4 | 214083 33 00 

| 
| Single-throw remote- F-2, F-2 | 12.3, 4 214080 33 50 

Automatict control without bracket | 
for interlocking bar : F-3 253, 4 214082 33 50 
Automatic { Double-throw F-2 { 1 214858* 61 00 
panel-mounting 2n3, 4 21413 5* 61 00 
aed Double-throw | F-2 1 | _ 214859 61 00 
an panel-mounting 23, 4 On Request On Request 
| 

‘ Double-throw F-1, F-2 D3 5" % 214858* 61 00 
eee arc { remote-control } | { F-3 2,3,4 | 214860* 61 00 
Wend” { Double-tiaow (Pt F-2 — | 2,3,4 | 214859 61 00 
remote-control F-3 2: 3, 4 214861 61 00 








Heenan a a ae 


+Hand reset can be supplied on special order. 


*Two required for each double-throw breaker. 


Trip Magnet Frames for Alternating-Current Overload, Shunt, or Overvoltage Trip on 
Electrically-Operated Types F-2 and F-3 Oil Circuit-Breakers 





For BREAKER 





| 
| 
Trip Peqenrers - Style No. List Price 
| Number 
Type Poles 
Overload | F-2 1 214140 $26 50 
Shunt, or F-2 2, 3i\4 214141 29 00 
Overvoltage F-3 2, 3, 4 214142 29 00 
F-2 1 214133 34 50 
Undervoltage | F-2 oat 214134 34 50 
| F-3 2, 3, 4 214084 34 50 


i 
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OIL CIRCUIT-BREAKER ACCESSORIES—Continued 


TRIP COILS 


These coils are for mounting in the proper trip- 
magnet frames listed above for obtaining on types 
QF and F manually-operated or type F electrically- 
operated oil circuit-breakers the method of trip 
designated. Some of these coils can be mounted on 


the standard automatic-overload coverplate of the 
types QF and F breakers. The coils must be ordered 
separately. 

Style number and list price include complete coil 
but do not include frame or coverplate. 





Note—Frame list prices on the previous page include the necessary trip coil. 


Trip Coils for Overload, Underload, and Undervoltage Trip 





| 















25 CYCLE 60 CYcLE 
Trip Volts Amperes : : 
‘ Style No. List Price Style No. List Price 
Overload | 
or 5 224185 224185 $6 00 
Underload 
110 59s|0nee Gace. 1489097 | lmeesee 148908 ivi nee « 
220 at eee | 148907 ares TAS500u |e 
Undervoltage 440 ae | LE6S2Z0 Rees eee 148907 
| SSD Mec e aeRO Te . | So vasa fen so. cee 241504 








Trip Coils for Shunt Trip 


a en ee ee eS ne 
| STANDARD OPERATING | FOR DIRECT-CURRENT FOR ALTERNATING-CURRENT CIRCUITS 


RANGE CIRCUITS 








Neitakl 25-CycLE 60-CYCLE 
Volts Minimum | Maximum Style No. List Price ~ Style No. | List Price | ~ Style No. | List Price | 
Volts Volts 
110 60 125 256857 $8 10 148908 $6 OO 256859 $7 75 
220 120 250 | 201482 1160 148909 5 45 148908 6 00 
440 240 500 256858 | 8 85 148907 TSO 148906 5 OO 
550 600 630 | 201397 | 1020 241504 | 8 00 148909 5 45 





Trip Coils for Overvoltage Trip 


The overvoltage coils listed are calibrated (coils 
cold) between the standard calibration range shown. 
An error of approximately 20 per cent maximum is 
possible within the permissible temperature rise. 


The scales on the overvoltage trip magnets can be 
marked to compensate for any given working tem- 
perature on special order; price on request. 





FOR ALTERNATING-CURRENT CIRCUITS ONLY 





STANDARD CALIBRATION 














rl, RANGE 25-CYCLE 60-CYcLE 

Nominal : Se see te pe bene : ee 
Volts Minimum Maximum Style No. List Price Style No. List Price 

Volts Volts 

110 110 220 148909 | $5 45 148908 $6 0O 
220 220 440 148907 1730 148909 5 45 
440 440 | 880 165220 7 90 148907 30 
550 | 550 1100 201482 15 00 241504 oO 





Trip Coils for Series Trip 


On Types F-1 and F-2 Circuit-Breakers Only 
For Voltages Up to 2500{ 


These dry-type series coils can be mounted in the control automatic coverplate of the types F-1 and 
standard overload-trip magnet frame listed on a F-2 breakers. 
preceding page or on the standard panel or remote 













Amps. Style No. List Price Style No. List Price 
10 214144 $10 OO 214148 $10 OO 
25 214145 10 00 214149 11 00 
50 214146 10 0O 214150 11 00 
75 | 214147 | 10 00 






214151 | 11 50 


Although these coils are for 2500-volt service, engineering practice indicates that panel-mounting series 
trip coils exposed to the air should not be used on service voltages exceeding 750 volts. For service voltages grec! 
than 750 volts transformer trip-coils or series-trip coils under oil are recommended. 


Order by Style Number 
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OIL CIRCUIT-BREAKER ACCESSORIES—Continued 


INVERSE-TIME-LIMIT ATTACHMENTS 


For Illustration see fourth page of Type F Circuit-Breakers 


Adjustable inverse-time limit attachments are 
listed for direct mounting on the current trip mag- 
nets of the overload-trip coverplates and electric- 
operating-mechanism of all type F automatic oil 
circuit-breakers except the manually operated 


multiple multipole. 
The attachments for use’on coverplates of man- 


ually-operated breakers are of the disc-type and are 
adjustable by varying the area of the moving disc 
that is directly opposed to the stationary disc. On 
100 per cent overload a time-element of approxi- 
mately 5 seconds is obtainable, and by adjustment 
this may be varied downwards to 0. A longer 
time-element may be obtained up to approximately 
10 seconds by using a heavier oil than that provided 
with the attachment; but the heavier oils are affect- 
ed to a much greater extent by differences of tem- 
perature than the standard oil furnished, and do 
not allow of as quick resetting of the discs. In- 
structions for mixing heavier oil and for adjustment 
are furnished with the attachment. 

The attachment for use on electrically operated 
breakers is on the plunger type. The time adjust- 
ment on this form is made by varying the opening of 
the valve discs on the plunger. For mounting this 
attachment on electrically-operated breakers having 
floor-mounted operating-magnet mechanisms, it will 
be necessary with some breakers to mount the 
mechanism higher than its normal position on 
the floor. 


The use of the inverse-time-limit attachment 
does away with the necessity for relays where an 
inverse-time-limit characteristic on the overload 
feature is desired. 









WS ts on Cowra bt Chae re 0 B 
Heb Wd hanes Cove poe sett ae 


# 

& Cure O-8 Amp. Selting- Temp. Oik22°C. 
Curve @-4Amp Setting- Temp. 0il-22°C. 

8 Curve @-458 Amp. Setting-Temp.0ih425°C 


Grve ©-4Amp setting Average Temp Qu-47°C 
Curve @-8Amp Setting-Average Temp0i6.5C. 


100 «0 i 160 oe 5052 20. 2 
Current Thru Coil In % Coit = ay 280 ce 


Fic. 4—TimME ELEMENT oF Dasu-Pots 


Style number and list price include attachment 
complete for use with an alternating-current over- 
load coil of either panel-mounting or manual or 
electric remote-control type F oil circuit-breakers. 


Style No. 4 List Price 

214143 For manually-operated breaker $12 OO 

256852 For electrically-operated breaker 32 00 
Order by Style Number 


Description 





DIRECT-TRIP ATTACHMENTS 


Conditions are often found where a reliable 
source of direct-current or alternating-current is 
not available for operating the shunt-trip coils of 
alternating-current breakers through  contact- 
closing relays; for this purpose the direct-trip 
attachment is provided. This attachment consists 
of a retaining magnet mounted 
on the alternating-current trip 
magnets of the switchboard 
coverplate or the electrical 
operating mechanism of an auto- 
matic breaker. It operates to 
prevent the tripping plunger 
from acting to trip the breaker 
until the circuit-closing relay 
operates to cut out the attach- 
ment magnet. It requires no 
separate power circuit and is 
applicable with circuit-closing 
relays in place of series-trip 
Fic. 5—Direct-Trip relays of the circuit-opening 
APP AcASHMENT ,. type. It is operated from the 

HANDLE Two-Coi. same current transformers as 

COVERPLATE 
operate the relays andthe 
breaker trip coils, and may be used with either 
overload relays or reverse-power relays. 





Under conditions of extreme secondary current 
in the current transformers, the direct-trip attach- 
ment will not always prevent the breaker from oper- 
ating until the relay contacts have closed. This 
condition applies when this current is over 100 am- 
peres. The determination of whether such excessive 
currents will apply to any particular installation 
depends upon the amount of power which can be 
fed into the breaker on short-circuit (similar to 
the ultimate interrupting capacity of a circuit- 
breaker) and the type of current transformer used. 
Certain current transformers, while limiting the 
amount of secondary current which could flow re- 
gardless of the amount of primary current, are not 
satisfactory for use in connection with the direct- 
trip device in view of their inaccuracy under the 
additional load imposed by the direct-trip device, 
and also because accurate relay operation cannot 
be obtained from such transformers. On the other 
hand, the transformers which have sufficient capa- 
city to provide accurate operation with this extra 
load in the secondary circuit, are such as to pass 
more than 100 amperes through the secondary circuit 
if sufficient power is connected to the primary cir- 
cuit, thus requiring the use of inductive shunts 
under such conditions. 
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OIL CIRCUIT-BREAKER ACCESSORIES—Continued 


In view of the above conditions the transformers 
which may or may not be used are as follows: 

Current transformers types A, KR and FR, all 
capacities; types FS and FB under 1600 amperes 
primary capacity; and all bushing-type transformers 
operating from circuit-breaker terminals, should not 
be used in connection with the direct-trip attach- 
ment. 

Current transformers, types FS and FB of 1600 
amperes primary capacity and above, and all capac- 
ity transformers types KA, KB, KC, OA, OB and 
OC may be used to operate the direct-trip attach- 
ment, and will provide for accurate operation of the 
types CO or CR relays, and an ammeter in connec- 
tion therewith. / 

As the allowable transformers may, under certain 
conditions, all deliver over 100 amperes secondary, 
it is necessary to provide inductive shunts, of which 
there are two sizes. These shunts divert a portion 
of the current from the trip coil so that the holding 





Direct Inp Attachment 


Fic. 7—SCHEMATIC DIAGRAM,OF CONNECTIONS FOR 
SINGLE-PHASE Circuits 


coil is strengthened at the expense of the tripping 
coil, to the end that the holding coil prevails, re- 
gardless of current flowing, until the relay contacts 
may be closed when tripping occurs. Expressed in 
terms of the primary rating of the current trans- 
formers, the three methods of application can be 
stated as follows: 

First; direct-trip attachment to be used without 
shunt when the primary current will not reach 20 
times the rated primary of the transformer. 

Second; direct-trip attachment to be used with 
small shunt Style No. 232714, where the primary 
current may reach 20 times and not exceed 35 times 
the rated primary of the transformer. 

Third; the direct-trip attachment to be used with 
large shunt Style No. 232715, where the primary 
current may be in excess of 35 times the rated pri- 
mary current of the transformer. 

An example of the above is as follows: 

When applying the device connected to trans- 
formers of 80 to 5 amperes ‘ratio where the short- 
circuit current in the system may reach 2000 am- 
peres, the small shunt must be used since 2000 am- 
peres is 25 times 80, the rated primary of the trans- 
former. If the short-circuit current could reach as 
high as 3200 amperes the large shunt would be 
required, as this is 40 times 80 amperes. 

In considering the primary current to which the 
transformer may be subjected under short-circuit 


conditions, apply the same rules as for determin- 
ing the circuit-breaker capacity, or submit all pos- 
sible data as to the connected power and the react- 
ance of the generators, transformers, and line, and 
any other modifying conditions, to the company, 
when entering an order for these attachments. 





, Fic. 6—Direct-Trip ATTACHMENT 


It is recommended that the device be ordered 
with the breaker or coverplate upon which it is to 
be used. When there is any doubt as to the feasi- 
bility of a particular application of this attachment 
under any conditions whatever, it is preferable to 
submit the proposition to the company for a rec- 
ommendation 

Where reliable shunt tripping can be obtained, 
this will generally be considered preferable to the 
direct-trip attachment but the direct-trip attach- 
ment will generally be more satisfactory than any 
form of series-trip relay so far placed on the market. 

List price includes the direct-trip attachment 
applied to standard Westinghouse circuit-breaker 
coverplates or sold separately from breaker, One 


attachment with or without shunt is required for 
each current trip coil. 










Style No 





Description List Price 








209741 Direct-Trip Attachment $13 00 
232714 Small Inductive Shunt 7 20 
232715 Large Inductive Shunt 11 50 





Order by Style Number 


Standard Cover Plate 


Switchboard Panel. 





Drrect-Trip ATTACHMENT Drrect-Trip ATTACHMENT 
SHOWN APPLIED To DouBLE- SHOWN APPLIED TO SINGLE 
CoIL-BREAKER COVERPLATE CoIL-BREAKER COVERPLATE 


Fic. 8—APPROXIMATE DIMENSIONS 
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OIL CIRCUIT-BREAKER ACCESSORIES—Continued 


SIGNAL AND SHUNT-TRIP CUT-OUT SWITCHES 


These are double-pole double-throw switches used 
for controlling the signal-lamp circuit, and for elec- 
trically interlocking or tripping other circuit-breaker 
apparatus. The standard switches are for mounting 
on the rear of the remote-control single or double- 
handle coverplate of the remote-control oil breakers 
or on the frame of the panel-mounting breakers. 

While insulated for 250 volts and capable of con- 
ducting 15 amperes, these switches will not open the 
circuit with more than 5 amperes at 250 volts or 
10 amperes at 125 volts. 

Style number and list price include switch, 
bracket, connecting link, and bolts complete for 
mounting—one switch is required per handle. 





Fic. 9—SiGNAL SwitcH COMPLETE WITH BRACKET 
MOUNTED ON Top OF PANEL-MOUNTING 
Type F-2 BREAKER 





For MountTING ON COVER PLATE OF BREAKER | 
= Se = Style No. List. Price 














| Type Number Poles | Throw 
a a ae | 
| F-1 a2, Avril Single | 240477 $11 00 
| F-2 oe 4 Single 240477 11 00 
PANEL F-2 | Is Double 240475 11 00 
MOUNTING | F-2 4 Double 240476 11 00 
F-3 Oa AM tiate 6 atl 240478 11 00 
| QF 4 | Double 240475 11 00 
| | | 
| E-3 23,4 | Single | 214857 | $9 35 
~ » 3) ingle | 
REMOTE | F-2 1,2) 304 Sineiet 214856 8°35 
CONTROL | F-3 2514 Double 214857 9 35 
| ro} 1,.20as4 5 'e Double 214856 9 35 
| | | 





ene ee ee eee 
BELL-ALARM SIGNAL-CONTACT ATTACHMENTS 


Bell-alarm signal-contact attachments are used 
for closing a low-voltage signal circuit when the 
breaker trips automatically (the breaker can be 
tripped by hand without actuating this attachment). 

This attachment can be mounted directly on all 
the automatic-over-load trip coverplates of the 
manually-operated panel mounting or remote- 
control oil circuit-breakers. 

Style number and list price include device com- 
plete for either panel-mounting or remote-control 
type QF oil circuit-breakers. 








Fic. 10—BELL-ALARM SIGNAL-CONTACT 





Style No. List Price Pe ON REAR OF or 
PLATE OF SINGLE-THROW HOoRI- 
214182 $10 _00 ZONTAL-PULL BREAKER 





Order by Style Number 


MICARTA TERMINAL-INSULATING TUBES 


It is recommended on the pages on the various otherwise) should preferably be added to keep out 
types of oil circuit-breakers that all terminals be dirt. Wood caps, for use with any tube listed, can 
insulated (after installation) on breakers used on be supplied on special order for any given cable 
circuits of 2200 volts and higher. This can be done diameters; prices on request. 


most easily and satisfactorily by slipping over the 

terminal and lead one moistyre-proof micarta fey cee } 

tube per terminal, such tubes being made especially 

for this purpose. These tubes are not closed at the A c 
end so that a cap at the top (made by taping or Fic. 11—APpPROXIMATE DIMENSIONS 


272—6 
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OIL CIRCUIT-BREAKER ACCESSORIES—Continued 























BREAKER DIMENSIONS, INCHES | 
zs ppysas* | ae = 3 * ne Style No. | List Price ° 
Type. © |} Amps. Volts A B | Cc 
*D | 300 7500 10 23% 25% 199124 $1 90 
F-1 200-300 4500 9 15% | 1% | 199123 1 60 
F-2 300 7500 10 23% 25% 199124 1 90 
| 50 
B2 | Hee aecos 1114 2% =| 256 199125 ae 
F-3 | 500 13200 1234 116 2% 211846 2 30 
F-3 800 28% | 254 199125 '2 20 


SPECIAL MOUNTING BRACKETS 


Separate Wall-Mounting 


For mounting standard panel-mounting breakers with 
remote-control coverplate directly on the wall. In the case of 
the type D oil breaker only the breaker may be mounted with 
direct control handle. 

Style number and list price include bracket complete with 
U-bolts or mounting bolts. 























BRACKET 

For REMOTE-CONTROL BREAKER ae ae 
| Number | List 
eo | Required Price 

| | Per Style No. 

Type Throw | Poles Amps.} Volts | Breaker 
200 | 4500 1 219947 | $8 85 
D Single | 2, 3, 4|}<300 | 1500 1 219948 8 85 
300 | 7500 | 1 219943 | 9 25 
D Doub! 300 | i300, 1 ~—~*| alesee |£ 8 96 
Fic. 12—Wa.i-MounTInG BRACKET SUPPORTING ouble) 2, 3, 4 | 4300 | 1500 1 

Type F-1 PANEL-MOUNTING BREAKER WITH 300 | 7500 ! 219943 9 25 
REMOTE-CONTROL COVERPLATE F-1 Fo2 ees 230 4 mall all 1 217881 | “7 50 
F-2 1 all all 1 207243 6 80 
F-3 2,3, 4\- ’allgey alley 2 33151 | 400 











Order by Style Number 


Separate Pipe-Mounting Brackets 


For mounting standard panel-mounting breakers 
with remote-control coverplate directly on two 
parallel pipes, horizontally 
mounted, one 16 inches above 
the other. These parallel pipes 
(14-inch standard pipe size) 
are to be supplied by the user 
and may be supported in any 
manner desirable (by pipe or 
angle iron frame work pro- 
perly braced )as no other sup- 
port is required for the break- 
er, except in some cases the 
addition of the rear pipe 


support for breaker as is required in other methods 
of mounting. 





This style of mounting provides a means of sup- 
port accessible from all sides, and makes unnecessary 
mounting the apparatus on the station wall. 

Style number and list price include bracket Fic. 14—PripE*MounTING BRACKET SUPPORTING 


z i . ms Type F-2 PANEL-MOUNTING BREAKER WITH 
complete with U-bolts for 114-inch pipe stringers. REMOTE-CONTROL COVERPLATE 
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OIL CIRCUIT-BREAKER ACCESSORIES—Continued 












BRACKET 
For BREAKER Dimensions, INCHES Se ae ; : 
List Price 









Number 
Style No. Required 


Throw | Amps. | Volts A | B Per Breaker 








Giese. Single 100-200 Por 16 1% 127520 | i $5 70 
hea Sa, Double | 100-200 Roti: va h6 74 127520 1 5 70 
D 2, 3,4 | Single 200 4500! APS 446 ae 219945 | i 6 40 
D Ba 4 Double 200 4500 16 ae 219945 | 1 6 40 
D 2. 34 Single 300 1500 16 7H 219946 | 1 5 70 
D 2,3, 4 | Double 300 1500 | 16 83 219946 | 1 5 70 
D DAS 24 Single 300 7500 16 .s 219944 | 1 5 70 
D 2, 3,4 | Double 300 75001 16 a 219944 | 1 5 70 
Ritad tus? ects | Single 300 75006 (aia +10. + |, 344 187785 1 5 10 
D <a | .Degble 300 7500 16 | 63% 187785 1 5 10 
Peet. +| 2st) ecg. Y.. — oe. ieceay | 5: 215183 1 13 00 
| | | | | | 
ly al a BM NE on Fae 16 ) 187785 | 1 5 10 
Pei tates | Single} i. os 16 8H 127520 | 1 5 70 
F-2 1 toistert | Shear, } tall he 16 gu 207244 | 1 4 00 
F-3 DES (ames lm ee eA dias es 16 ms 215184 1 13 00 
F-3 2,374 Singlemsenl a ahem ei 16 | 83 127529 2 43 15 























Separate Pipe-Mounting Brackets 


For mounting the standard panel-mounting 
breakers with coverplate directly on two parallel 
pipes, horizontally mounted 16 inches center to 
center. 

Style number and list price include bracket com- 
plete with U-bolts for 114-inch pipe stringers. 


| 


For PANEL-MOUNTING| BRACKET 
BREAKER | List 
Number Price 
Style Required 
Type Poles No. Per Breaker 








F-1, F-2 2, 3, & 
1 





Fic 15—PipE-MouNTING BRACKET SUPPORTING 
PANEL-MOUNTING BREAKER AND 
COVERPLATE 


Mounting Bolts 


Style number and list price include finished bolt with nut for mounting breakers direct on special 
mounting brackets or panels. 












Number 
Required List Price 
Per Breaker 


For Use WITH 
Ort CrircuIt-BREAKER 











Type ti _ | 
Poles Amps. | 
D 2, 3,4 200 4500 219154 3 $0 40 
D 243, 4 300 1500-7500 | 219153 3 40 
| 
F-1, F-2 Dee = Retr e baetieraye scorers | 214582 3 40 
F-2 | 1 ee {hh ee suite | 214121 3 40 
F-3 | 2, 3,4 Pepa | 4 2 85 
ll Se EES — —————————E———— 


Order by Style Number 
272—8 
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OIL CIRCUIT BREAKER ACCESSORIES—Continued 


REMOTE-CONTROL DETAILS FOR OIL CIRCUIT-BREAKERS 


A line of automatic and non-automatic cover- 


plates with handles and coils, coverplate mounting 


bolts, levers, accelerating devices, and bell cranks, is 
listed to supply the need for the most common 
arrangements of type F  manually-operated 
single and double-throw remote-control oil circuit- 
breakers. For description of methods of mounting 


and limiting conditions of operation of remote- 
control circuit-breakers, see pages on ‘Oil Circuit- 
Breakers—General Information” and the sections 
on the different types of breakers. 

Attachments necessary for less common remote- 
control arrangements and for special conditions will 
be supplied on special order, prices on request. 


BELL-CRANK ACCELERATING AUXILIARIES 





ABOVE AND BELOW FLooR MouNTING , 





ABOVE AND BELOW-FLOOR MOUNTING WITH DASHPOT 
Fic. 16—BELL-CRANK ACCELERATING AUXILIARIES 


Style number and list price include auxiliary complete with bracket, bell crank, and spring. 


SLSESEL CPOE Ae wT) ETT ER COMET Pe aae TAD, P04 ae Re aR oa tT RT eam 








| STYLE No. 
For O1L Crircuit-BREAKER |__ Ee Se va is 2 : 
TYPE For Mounting For Mounting List Price 
Above Floor Below Floor 
F-1, F-2 214061 214060 .$10,00 
F-3 210527 208925 21650, 





REMOTE-CONTROL COVERPLATES: 


Style number and list price include coverplate complete with mounting bolts and with overload-trip 


coils on automatic coverplates. 























| FOR AUTOMATIC CIRCUIT-BREAKERS FOR NON-AUTOMATIC 
For Use witH Ort Crircuit-BREAKERS CIRCUIT-BREAKERS * 
Number COVERPLATE 
x ps e- 2 eee By eee =i 5-Ampere a a oe 
| Trip Coils ‘ ; F 
Type Throw Poles | Required Style No. List Price Style No. List Price 
| Per Coverplate 
Single 254: 1 eee CD OM FB on aCe, on RY 216063 $4 60 
D { Doxbte 2, BAe Sel Ween Waidner 216064 5 20 
Single 2 1 209832 $13 60 215127 4 60 
Single 3,4 2 209834 17 30 215127 | 4 60 
F-1 Double 2,3, 4 1 2141597 18 00 209836 8 80 
Double 2 Syict 2 214165f 22 00 209836 {8 80 
Single 1 1 209832 13 20 215127 {460 
= Single 2,3, 4 2 209834 17 30 215127 _ 460 
Pe Double ade 1 214159+ 18 00 209836 8 80 
Double 2, BA 2 214165{ 22 00 209836 8 80 
Single 2 1 | 209833 13 25 215128 | 5 20 
F Single 3,4 2 209835 17 00 215128 5 20 
“4 | 4 Double MeL 1 214160 18 00 211840 8 60 
Double 2, 3,4 % | 2 | 2141661 2200 | 211840 8 60 
ee SS Se ee nS pS one 


}With one overload trip coil. 
tWith two overload trip coils. 





Order by Style Number 








272—9 
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OIL CIRCUIT-BREAKER ACCESSORIES—Continued 


REMOTE CONTROL BELL-CRANK ATTACHMENTS 


Data convering similar attachments for Type F-3 Multipie-Multipole Breakers 
furnished upon request. These devices are usable on all other Type F Breakers. 


ees JL 


Oy <1 ete ff] 


Fic.17 Fic.18 Fic.19 Fic.20 





Style number and list price of complete attachment include one bell crank, one bearing bracket, one 
non-adjustable rod end and one adjustable rod end. 







DIMENSIONS, INCHES 





Style No. List Price 





i7 44 4 9% 4 = a ° 
Lio 44 4 6% | 4 pe | 175748 6 30 
17 44 4 | 104° || 4 a3 | 175750 6 45 
17 AY 6% 6% 4 iB | 33149 5 30 
17 414 Gide tera) pene i | 142736 6 45 
17 9 6% | 6% «| 4 i | 210526 6 30 
17 Mi Ga 2 6 2 | 214596 6 80 





Bell Cranks Only 








18 1 +4 6% ay ce ides | z | Bick 

18 1:6 4 9 ay a3 ae od ee | 226509 | 210 
18 | 1 ¥5 4 94 $t # | 175746 | 2 40 
18 ive 4 104 # # | 175747 2 40 
18 | 13 4 11% et 3t | 226510 2 30 
18 it 4 15% et SEPA | 226511 2 65 
18 | 145 6% 614 4 2 | | 159667 1 90 
18 | 1t5 6% | 10% | # cas) | 205314 2 30 
EL 134 .6% 14% | B a3 | 175744 | 3 75 
18 | 1} 64 1434 £ a 226512 | 420 
18 13 8 8 & EH a 926513 | 2 30 

Lever Only 


eetoelsets 


64 
aa 





>) 


Vertical Bearing Bracket 









191835 
















22651 
226515 









Std. Thrd. 










- Cc 
4 
d-~0 @ | atin 
4 é 
é C r 
i 
‘ aa Ht 
Frcs 21 Fic. 22 Fic. 23 


Order by Style Number 
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OIL CIRCUIT-BREAKER ACCESSORIES—Continued 


MECHANICAL INTERLOCKING ATTACHMENTS 


For interlocking a pair of breakers of the same 
type, mounted in the same plane and on given cen- 
ter, these mechanical interlocking devices are to 
prevent both breakers being closed at the same 
time. Special mechanical interlocks can be supplied 
on special order for interlocking pairs of breakers of 
different types and for interlocking three or more 
breakers of the same or differnet types. In fact, 
there is practially no limit to the amount of inter- 
locking possible;,on special order. Send your 
problems to the nearest district office of the Com- 
pany for complete information. 

Style number and list price include mechanism 





complete. Fic. 25—REAR OF DoUBLE-HANDLE COVERPLATE 


SHOWING INTERLOCKING ATTACHMENT 




















For BREAKER Distance | | 
= abe a: Between 
Centers - Description | Style No. List Price 
Type Mounting Throw With Complete of Breakers 

Inches 
F-1 Panel Single 1, 2, or 3 Coil 10 Interlock Complete 221979 $2 45 
F-2 Panel Single 1, 25 or 3" Coil 12 Interlock Complete 214852 2 75 
F-2 Panel Double Double-Handle Aeon Bar Only 208926 95 
F-3 Panel Single 1, Pr orsvCo 16 Interlock Complete 214591 3 75 
F-3 Panel Single 1, 2, or 3 Coil 10 Interlock Complete 214853 3 75 
F-1, F-2 Remote Single 1 or 2 Coil 8 Interlock Complete 214592 14 00 
F-1, F-2 Remote Single oo San 9% Interlock Complete 214854 14 00 
F-1, F-2 Remote Double { With Undervoltage Coil } 9% Interlock Complete 241448 2 10 

ouble-Handle 
F-1, F-2 Remote | Double | Without Undervoltage Coil } 9% Interlock Complete 241450 9 00 
F-1, F-2 Remote | Single 12, O71 s Cot 11 Interlock Complete 241452 13 00 
Between Handles on 
Foi, eZ Remote Double \ Double-Coil Coverplate \ Bhd Interlock Complete 214862 3 00 
F-3 Remote Single 1 or 2 Coil 8 Interlock Complete 214593 9 30 
F-3 Remote Single a altace . 9% Interlock Complete 214855 9 30 
: t | 
F-3 Remote Double { Undervoltage Coil z ; 9% Interlock Complete 241449 2 10 
ble- it t Z 
F-3 Remote | Double Lectin. Cone } 914 Interlock Complete | 241451 8 00 
F-3 Remote Single 1. porns Cr 11 Interlock Complete 241453 12 00 
etween Handles 

Es ‘ Remote Double se Pouble-Coil Ere Interlock Complete 214863 3 15 

















HAND CLOSING HANDLES 


Tete ES Sa 


Fic. 26 Fic. 27 Fic. 28 


‘Hand-closing handles are listed for closing the electrically-operated breakers of different types and 


sizes in case of failure of the operating current. Style number and list price include handle complete. 





DIMENSIONS, INCHES 


For Breaker, Type Fig. eS Style No. List Price 
A B Cc 

F-2 26 315 10 \%, 214068 } $ 1 45 

F-3 27 16 3 34 105696 3 15 

F-2Mult.-Single-Pole 27 24 4 % 229280 10 0O 

F-3 Mult.- 2 P.. 28 31 1114 ia 233229 10 00 

Multipole §3 &4P. 28 43 11% 135 200874* 17 00 





*Used also on manually-operated breakers. 


Order by Style Number 
103C 272-11 
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LARGE OIL CIRCUIT-BREAKERS 


As a result of years of experience in the design 
and manufacture of switchgear for plants of the 
largest capacity and for transmission lines of high 
voltage, the Westinghouse Company has in addition 
to the moderate capacity circuit-breakers listed in 
detail, a complete line of larger capacity and higher 


voltage oil circuit-breakers. 

A brief summary of the different types with their 
range of rated voltages, current capacities and rup- 
turing capacities is given in the following pages. 
For complete information, prices, etc., apply to 
the nearest district office. 


TYPE B OIL CIRCUIT-BREAKERS 


The type B oil circuit-breakers comprise a line 
of medium capacity breakers. 

They are built of three different forms, namely, 
type Ba, B-2, and B-13, each with a different in- 
terrupting capacity, maximum voltage, and details 
of construction. 





Face 


Type B-13 Pipe-MountTING THREE-POLE SINGLE-THROW 
300-AMPERE 25000-VoLr CrRCUIT-BREAKER 


These breakers have a highly effective wiping 
and self-cleaning form of laminated brush contact, 
protected by liberally proportioned butt. arcing 
contacts. The opening of all contacts occurs under 
oil, with a positive direct gravity break assisted by 
spring acceleration, and with open position main- 
tained by gravity. 

The tanks are of heavy sheet iron with all seams 
lap-welded. They are removable without disturbing 
the operating mechanism, making inspection of 
the contacts easy, and they are provided with a 
high grade insulating lining. The tanks are rec- 
tangular in shape except on the 1200-ampere and 
2000-ampere type B-13 breakers, which have ellip- 
tical tanks similar to those on the type E breakers. 
The tank supports are very strong. 

The type B circuit-breaker is in general a com- 
mon-frame circuit-breaker. The type Ba has a 
tank per pole in all sizes. The type B-2 hasa 
tank per pole in the 300-ampere.and 600-ampere 


sizes, but a single tank construction in the other 
sizes. The type B-13 has a tank per pole in all sizes. 





Type B-2 Prpr-MountiInG THREE-POoLE SINGLE-THROW 600- 
AMPERE 15000-VoLT BREAKER COMPLETE WITH TERMINALS 


Manually operated circuit-breakers are actuated 
by a handle mounted in the switchboard cover- 
plate. When the breakers are supplied with auto- 





Type B-2 Prpz-MountTING Four-PoLE SINGLE-THROW 
..2000-AMPERE 7500-VoLT BREAKER, TANK REMOVED 


matic overload trip with remote control, an accel- 
erating spring device is used to quicken the open- 
ing of the contacts, and this device, assisted by the 
arcing contact springs, gives to the moving parts 
an acceleration greater than that caused by gravity. 


299—1 
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LARGE OIL CIRCUIT-BREAKERS—Continued 


All of the following sizes of circuit- 
breakers can be supplied either manu- 
ally or electrically operated and either 
automatic with transformer-trip coils 
or non-automatic. The manually 
operated breakers can be panel or 
panel-frame ‘mounting, or remote- 
control, while the remote-control 
breakers, both hand and electrically 
operated, can be furnished for wall 
mounting or pipe-frame . mounting. 
All can be furnished in two and three 
pole, and all except the type B-13 in 
four-pole types. 


Inter- 
rupting 
Capacity 
in Arc 
MaxIMuM AMPERES Amperes 
60 25 Maximum at Rated 
Type Cycle Cycle Volts Voltage 
Ba 300 400 15000 7e1500 
Ba 600 750 7500 3500 
B-2 300 400 15000 1900 
B-2 300 400 25000 960 
B-2 600 750 15000 1900 
B-2 600 ‘ 750 25000 960 
B-2 12008 1350 15000 1900 
B-2 1500 1600 7500 3000 
B-2 2000 2250 7500 3000 
B-13 300 400 25000 1800 
B-13 600 750 25000 1800 
B-13 1200 1350 15000 3400 
B-13 2000 2250 7500 7300 





INSTALLATION OF REMOTE MANUALLY OPERATED 
Type BA BREAKERS 


TYPE E OIL CIRCUIT-BREAKERS 





Type E-6 Or Crircuit-BREAKER 


The type E oil circuit-breakers are particularly 
adapted to the control of alternating-current cir- 
cuits of capacity from 25,000 to 40,000 connected 
turbo-generator kv-a and voltages not over 25,000. 
They are designed for indoor mounting apart from 
the switchboard and for either manual or elec- 
trical control. 


The following features particularly adapt the 
type E breakers to their class of service. 


Very efficient self-cleaning form of high-pressure 
laminated brush main contacts protected by extra- 
heavy arcing contacts; submersion and open- 
ing of all contacts under oil; quick opening of con- 
tacts, assisted by heavy accelerating springs, open 
position maintained by gravity, strong elliptical 
lap-welded steel tanks and steel tank-supports; 
tanks removable without disturbing the operating 
mechanisms or contacts, making inspection easy; 
individual tanks enclose the contacts of each pole 
of the breaker; ample air space at top of tank to 
allow for proper gas expansion; insulating linings 
in tanks, unit-type electrical operating mechanism 
having closing, tripping, accelerating, and shock- 


299-2 
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LARGE OIL CIRCUIT-BREAKERS—Continued 


absorbing features self-contained; manually operated 
breakers tripped free of the mechanical remote 
control in the automatic overload-trip forms; 
inability to hold full-automatic overload-trip forms 
of breaker in the closed position when an excessive 
overload or short circuit exists on the line; each 
pole a complete unit, operated by independently 
adjustable connecting rods to the common electric 
' or manual-operating mechanism, and, in the cell 
mounting forms, installed in a separate masonry 
compartment, 
The types E-6 and E-8 breakers are designed 
_ for cell mounting, and the types E-7 and E-9 for 
pipe-frame mounting. , 


The following sizes are built in either two, three, 
or four-pole breakers, manually or electrically 


operated, 

Interrupting 

Capacity 
in Arc Amps. 
MaxIMuUM AMPERES Maximum at Rated 

Type 60 Cycle 25 Cycle Volts Voltage 
E-6 & E-7 300 400 25000 5350 
E-6 & E-7 600 750 25000 5350 
E-6 & E-7 1200 1350 25000 5350 
E-6 & E-7 1600 1800 15000 10000 
E-6 & E-7 2000 2250 15000 10000 
E-8 & E-9 300 400 25000 2200 
E-8 & E-9 600 750 25000 2200 
E-8 & E-9 1200 1350 15000 4500 
E-8 & E-9 1600 1800 7500 10300 
E-8 & E-9 2000 2250 4500 18200 


TYPE C OIL CIRCUIT-BREAKERS 


The type C oil circuit-breakers are adapted to 
the control of circuits of large capacity; up to 
60,000 connected turbo-generator kv-a and up to 
15,000 volts. Two forms of this breaker are built, 
designated as type CG (superseding previous type 
C-1) and C-2. They are made for indoor cell mount- 
ing and for electrical operation only. They are 
especially used for lining up with existing installa- 
tions of similar breakers, and are noted for their 
great compactness with high rupturing capacity. 

The distinctive features of the type C breakers 
are the self-contained multipole operating mechan- 
ism with positive and direct solenoid operation, 
quick opening hastened by accelerating springs 
and open position maintained by gravity. The 
contacts open under oil, and are of a highly efficient 
form of brush with butt arcing tips. There is an 
expansion chamber with baffled vent for the arc 
gases. The poles are isolated in separate tanks 
and cells, the elliptical tanks being’ very ‘strong 
with exceptionally strong fastenings, and removable 





LARGE INSTALLATION OF TyPE C-2 CIRCUIT 
BREAKERS, DouBLE-Bus SYSTEM 





Type C-2 O11. Crrcu1Tt-BREAKER 


without disturbing any other part of the breaker. 

The following sizes are built in three or four- 
pole units, electrically operated, with either vertical 
or horizontal arrangements of leads. 


Interrupting 


Capacity 
in Arc Amps. 

MaxImMuM AMPERES Maximum at Rated 

Type 60 Cycle 25 Cycle Volts Voltage 

CG 600 800 15000 14000 
CG 1200 1500 15000 14000 
C-2 600 800 25000 8000 
C-2 1200 1500 25000 8000 
C-2 2000 2400 15000 15000 
C-2* 3000 4000 2500 86300 


*Only supplied with horizontal arrangement of leads. 


299-3 
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TYPE O OIL CIRCUIT-BREAKERS 


The type O oil circuit-breakers are particularly 
adapted to the control of systems of large capacity 
from in excess of 40000 up to 100,000 turbo-generator 
kva. where voltages do not exceed 25000 volts. 

This line supplements the type E line of cell 
mounting breakers, providing higher current and 
interrupting capacities. These breakers are supplied 
in single-pole unit form for cell mounting only, 
each pole being mounted in a separate masonry 
compartment. The operating mechanism is 
mounted on the ‘top of the cell structure on a chan- 
nel and plate base, and operates the several poles 
as a single unit. > 

The tanks are cylindrical in form, seamless, and 
with rounded base, being die-pressed from heavy 
sheet steel. They represent the strongest form of 
tank construction possible. Type O-1 tanks are 
16 inches in diameter, and type O-2 tanks 20 inches 
in diameter. These breakers are built in the follow- 
ing sizes, all cell mounting, electrically operated 
only, in two, three, or four-pole forms. 


Interrupting Capacity 


MAXIMUM AMPERES Maximum in Arc Amperes 
[ype 60 Cycle 25 Cycle Voltage at Rated Voltage 
O-1 600 800 25000 9600 
O-1 1200 1500 25000 9600 
O-1 1600 2000 15000 18000 
O-2 2000 2400 25000 12300 
O-2 3000 4000 15000 23000 
O-2 4000 5000 15000 23000 








LARGE INSTALLATION OF TyPES E AND O BREAKERS 


Doors REMOVED 
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LARGE OIL CIRCUIT-BREAKERS—Continued 


TYPE CO OIL CIRCUIT-BREAKERS 





The type CO oil circuit-breakers in general per- 
form on circuits of not over 15,000 volts the same 
service as the type O line, but in more compact 
space. They have a unit-type electric operating 
mechanism, forming part of an entirely self-con- 
tained breaker which requires no intermediate 
walls in the cell structure for supporting individual 
poles. The complete breaker is shipped as one piece, 
except for the doors and barriers, with all adjust- 
ments of contacts and mechanism parts locked, thus 
reducing the installation work. 





Type CO-2 15,000-Vott 2000-AMPERE CELL- MOUNTING BREAKER 


The following sizes are built only in three-pole, 
electrically operated, cell mounting form. 


Interrupting 
_ Capacity 
: in Arc Amp>. 
MaAxIMUM AMPERES Maximum at Rated 
Type 60 Cycle 25 Cycle Volts Voltage 
CO-1 600 800 15000 18000 
CO-1 1200 1500 15000 18000 
CO-1 1600 2000 15000 18000 
CO-1 2000 2400 15000 18000 
CO-2' 600 800 15000 23000 
CO-2 1200 1500 15000 23000 
CO=2 5 1600 2000 15000 23000 
CO-2 2000 2400 15000 23000 
CO-2 2400 3000 15000 23000 
CO=2 3000 4000 15000 23000 
CO-2 4000 5000 15000 23000 


TYPE G OIL CIRCUIT-BREAKERS 


The type G oil circuit-breakers comprise a com 
plete line of high-voltage breakers for indoor or 
outdoor use. Four forms of these breakers are 
built, known as types G-1, G-11, GA and G-2. Each 
form has a different interrupting capacity with 
corresponding differences in construction. 

The type G breakers all have the well-known and 
highly satisfactory condenser type of terminal 
bushings, steel tanks with welded seams, and large 
expansion chamber with baffled vents for the arc gases. 

All type G breakers can be had in automatic or 
non-automatic forms. Automatic overload trip- 
ping can be obtained either from separate current 
transformers or from bushing-type current trans- 
formers which are slipped over the breaker terminal 
bushings. 

These breakers are available for all voltages from 
25,000 to 155,000, indoor or outdoor, manually or 
electrically operated. They are available for frame 
mounting up to and including 73,000 volts. With 
interrupting capacities of from 1440 to 5350 arc am- 
peres per phase at rated voltage available with dif- 
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ferent types, the requirements of present high 
voltage systems are well met with this line of G-1 
G-11, GA and G-2 breakers. 





Type GA 135,000-Vo_t OUTDOOR BREAKER 
299-7A 
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LARGE OIL CIRCUIT-BREAKERS—Continued 











Type G-1 25000-VoL_t OuTDooR BREAKER IN OUTDOOR 
: SUBSTATION 
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1 he Type G-11 73000-VoL_t InpoorR FRAME-MOouNTED Type G-2 135000-VoLtT OuTDooR BREAKER 
‘iy BREAKER. SHOWING WINDLASS TANK-LIFTING DEVICE 
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‘BURKE HORN GAP SWITCHES 


HE Burke Horn Gap Switch is built for outdoor service and so designed thatte 

can be mounted readily on pole or steel frame work. The operating handle may 

be carried down within reach from the ground. It is at once economical, durable 

and impervious to freezing, its continued operation being guaranteed under the 
most severe weather conditions. 

The Burke Horn Gap Switch will break extremely heavy loads without deterioration. 
It is difficult to give any definite figures as to limitations of its breaking capacity, but 
its rupturing ability may be judged by the fact that after repeatedly opening a dead 
short circuit on 6000 K. W. bank of transformers at 44,000 V. connected to a generating 
capacity of 74,000 K. W. the switch was not burnt and its action indicated that the limit 


of its rupturing capacity had not been reached. 





33,000 V. TYPE B 
Single pole unit. Duplicate poles are 
mechanically inter-connected by means of 
an adjustable bar and operated from the 
aingle operating handle. 
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BURKE HORN GAP SWITCHES—Continued 


TYPE B 


CONSTRUCTION— In Fig. 1 is shown a single-pole unit of the type “B’’ Burke Horn 
Gap Switch. Two or more switch units are mechanically interconnected by means of an 
adjustable bar and operated from a single handle. 

The rotating part of the switch, Fig. 2, carries two insulators on which the switch arm 
and movable horn are attached. The bearing shank is accurately machined. The crank 
which serves in interconnecting the switches is cast a part of the rotor, thus eliminating 
any possibility of lost motion. , 

The stationary part, Fig. 3, is the base of the switch and carries the stationary contact, 
horns and brass bushed bearing. All parts of the Burke Horn Gap Switch are machined 
in jigs and templates and are interchangeable. These switches are built for voltages up 
to and including 36,000 V. The main base and rotating members are of heavy iron cast- 
ings. This makes the simplest, strongest and most successful construction up to the 
point where the dimensions of the switch necessitate a change in structure. 

Two insulators are used on the rotating member of the switch to avoid subjecting the 
insulators to torsional strains as such will loosen them between sections or on the pin. 

A greater factor of safety is used on the insulators than is usually employed on the line 
on which the switches are used. 

The main contact is completely covered by a sleet hood and protected from all burning 
by auxiliary arcing horns, as shown in Fig. 4. Fig. 5 is a close-up view of the main con- 
tact switch fully closed. 

The switch arm is jointed. The short end section against which contact is made is 
normally held at an angle by a spring which is enclosed in the square brass housing. In 
closing the switch this arm meets the stationary block which supports the laminated 
copper leaf brush. This prevents further lateral motion. Further rotation of the switch 





Fig. No. 2 
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TYPE B BURKE HORN GAP SWITCHES—Continued 


straightens ,out the arm and 
brings the contact block in firm 
compression with the leaf brush. 
The hook on the end of the arm 
insures the arm being brought to 
the angular position when the 

switch is opened without de- Ee \ 
pending upon the spring. 

The toggle action, thus ob- 
tained in connection with the 
flexible leaf: brush contact gives 
increased leverage and insures 
free, smooth operation. The 
contacts are completely covered 
with a sleet hood, which makes 
operation positive under all 
weather conditions. This we 
guarantee. Fig. No. 4 

Our aim is to make the Burke 
Horn Gap Switch the most reliable piece of apparatus it is possible to install. 

Switches from 2,200 to 7,000 V. have a blade and jaw type of contact. 

, The terminals are of heavy cast brass, so arranged that the wire can be clinched over 
for support and also soldered in addition to the set screws which hold it. 

The interconnecting rods between poles of the switch are steel channel with drop forging 
fittings, having corrugated surfaces which engage each other. The loosening of a single 
bolt allows adjustments to be made. 

A flexible steel coupling is used to make the mechanical connection between the switch 
and the operating handle. The operating handle and locking device are drop forgings 
and are designed so that the switch may be locked in either the open or closed position. 
Each point has been considered to simplify the installation of the switch in the field. 
Complete assembly instructions are sent out with every switch. The entire frame work 
and handle of the switch should be well grounded to accord with the accepted practice 
for high voltage construction. 





Main Contact of Burke Horn 
Gap Switch, phantom view, 
showing laminated leaf brush 
contact covered by sleet hood. 
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TYPE B BURKE HORN GAP SWITCHES—Continued 
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Price List Burke Horn Gap Switches Type B 


Shipping List Price 

Weight Steel 
2-PoLE SWITCHES 3-POLE SWITCHES 3-Pole Cross Arm 
Voltage Style No. List Price Style No. List Price Switches Mounting 
7000 V. 2002 $ 75 OO 2003 $100 00 195 lbs. $12 00 
16500 V. 2023 108 OO . 2024 145 OO 350 lbs. 18 00 
25000 V. 2026 150 OO 2027 200 00 490 lbs. 20 00 
36000 V. 2029 172 00 2030 230 00 550 lbs. 24 00 


iD-S 
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BURKE HORN GAP SWITCHES—Continued 


TYPE IB 


The type “IB” switch is in general design and operation similar to the type" Be 
switch, except that a channel iron base is used and the pins" and insulators are inter- 
changeable, so that.a single pin and insulator can be held as a spare for any position on 
the switch. See Figs. 6 and 7 and 8. 

Duplicate sets of interconnecting rods are used, so that the operation of the switch is 
accomplished by the tension on the rods rather than a thrust. This is desirable because 
of the increased spacing between poles of the switch on higher voltages. Switches above 
50,000 V. are of the double break type, as illustrated in Fig. 8. The laminated leaf 
brush contacts are protected with sleet hoods and are protected against burning by 
auxiliary arcing horns, the same as the single break switches. The double break is 
made necessary above 50,000 V. in order to obtain the proper gap in the line. . The Burke 
design allows simple single break construction for the lower voltages. 


A 
{ 
y 
} f 
: / 
| 
| \ 

25,000 V. TYPE IB \ fi 

Single pole unit. Duplicate poles are \ ff 

mechanically inter-connected by means of fh 

an adjustable bar and operated from the } 


single operating handle. / 
tt 
a 





Price List Burke Horn Gap Switches, Type IB 


Shipping Weight List Price 
2 PoLE SWITCHES 3 POLE SWITCHES - 3 Pole Steel Cross Arm 

Voltage Style No. List Price Style No. List Price Switches Mounting 
16500 V. 2038 $146.00 2039 . $195.00 500 Ibs. $18.00 
25000 V. 2041 163.00 2439 220.00 600 Ibs. 20.00 
36000 V. 2043 185.00 2044 250.00 625 Ibs. 24.00 
50000 V. 2032 290.00 2033 390.00 900 Ibs. Special 
70000 V. 2035 500.00 2036 675.00 1670 lbs. Special 
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TYPE IB BURKE HORN GAP SWITCHES—Continued 
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70,000 V. TYPE IB 
BURKE HORN GAP SWITCH 






Fig. No. 8 






50,000 V. TYPE IB 
BURKE HORN GAP SWITCH 
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TYPE IB BURKE HORN GAP SWITCHES—Continued 
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BURKE HORN GAP SWITCHES-—-Continued 





hy PESC 


The double-throw Burke Horn Gap Switches in principles of operation are similar to the 
single-throw switches previously described. A single pole unit of a double-throw switch 
is pictured in Fig.9. Two or more such units are mechanically interconnected for 
operation from a single operating handle. The main contacts are of the laminated leaf 
brush type completely covered with a sleet hood. The same toggle action is obtained as 
in the switches previously described which makes operation positive under all weather 
conditions. 

It will be noticed from the illustration that two blades spaced at an angle of 60° are 
carried on the rotating member of the switch. This allows the reliable crank and bar type 
of interconnecting mechanism to be used as the switch operates through an arc of less 
than 120°. The construction of the switch is very substantial in every respect. Two 
insulators are used on the rotor to avoid torsional strains on the insulators which might 
otherwise loosen them between sections or on the pin. The type ‘“‘C’’ switch is built for 
voltages up to and including 36,000 V. Above this voltage we recommend the use of two 
single-throw switches as better clearance is obtained between wiring, which is important 
on the higher voltages. The double-throw switch has many applications, among which 
is its use for connecting a sub-station or branch line to either of two parallel transmission 
lines and where a loop system is used and sectionalized at each sub-station the double- 
throw switch provides a means for connecting the sub-station to the transmission line on 
either side of the sectionalizing switch. 


Price List Burke Horn Gap Switches 


Double-Throw Type C 
Shipping Weight 


2-PoLE SWITCHES 3-POLE SWITCHES 3-Pole 

Voltage Style No. List Price Style No. List Price Switch 
16500 V. 2059 $220.00 2060 $295.00 600 Ins 
25000 V. 2062 275.00 2063 365.00 700 Ibs. 


36000 V. 2065 300.00 2066 400.00 750 Ibs. 
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BURKE HORN GAP SWITCHES—Continued 


eer. 


This switch is of the vertical break type as illustrated in Fig. 10. Two or more switch 
units are interconnected for simultaneous operation by a single operating handle. . The 
connections from the operating handle are attached to the center insulator on one pole of 
the switch. The switches are built for all voltages up to 150,000 volts. 


The most rugged type of insulators are used in this switch to insure mechanical relia- 
bility. They are the sectional unit type. Insulators of this type are very heavy and to 
reduce friction to a minimum the rotating column is supported by bronze ball bearings. 


The motion between the rotating insulator column and the blade is transmitted by 
means of bevel gears, a circular rack gear being attached to the top of Ithe insulator. 
The switch arm is attached to a segment gear which meshes with this circular rack gear. 
These gears are completely protected from the weather by cast iron housings, likewise all 
parts of the switch are so designed as to eliminate any danger of locking by over-hanging 
sleet between moving and stationary parts. 


The main contact is of the laminated leaf brush type, completely covered by a sleet 
hood. It is protected from all burning by auxiliary arcing horns. In closing the switch 
a toggle action is obtained by straightening out the short end section of the switch arm 
which is normally held at anangle. Good contact and free, smooth operation are obtained 
under all weather conditions. There is no danger of the switch freezing up in sleet or 
winter storms. Every point where such freezing might occur is guarded. 





Fig. No. 10 
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BURKE HORN GAP SWITCHES—Continued 
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Indirect-remote-control parts —Addition price for indirect remote control parts will be furnish 


on request. 
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BURKE HORN GAP SWITCHES—Continued 


TYPE AA 
AUTOMATIC OVERLOAD BURKE HORN GAP SWITCHES—In order to obtain 


proper protection to a sub-station or sectionalizing line at a moderate cost, the auto- 
matic overload Burke Horn Gap Switch described below has been developed. 

A degree of protection can of course be obtained by means of a horn gap fuse, but the 
renewal of fuses in a minimum of time often presents a problem. The type “AA’’ Auto- 
matic Horn Gap Switch meets this objection and makes possible the proper protection of 
installations of moderate or considerable capacity at a relatively low cost. Fig. 11 
pictures a single pole unit of a 50,000 V. automatic switch. (Cover over trip mechanism 
removed.) 

OPERATION—The insulator which carries the solenoid trip magnet is mounted in a 
bearing and is capable of rotation through a small angle under torsion of a spring. The 
trip coil is energized by the main line current. On overload the plunger in the trip coil 
magnet releases the catch, allowing the insulator to swing by force of the spring. This 
motion moves a trip rod which releases a main latch allowing the three poles of the switch 
to open simultaneously. The trips are automatically reset by bringing the operating 
handle to the open position. The switch can not be held closed on an overload or short 
circuit. The general construction of the switch proper is the same as the manually oper- 
ated single-throw Burke Horn Gap Switches. 
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TYPE AA BURKE HORN GAP SWITCHES—Continued 





Fig. No. 12 


Fig. 12 shows the three-pole 50,000 V. type ‘‘AA” switch mounted on a steel 
structure. These switches are built for voltages up to 70,000 V. For higher voltages 
the type “AC” automatic switch is recommended. The trip coils are of the double 
ratio type and wound for any current up to 200 ampere normal capacity. They are 
calibrated for adjustments of 80 to 150% of normal load. This makes possible an 
adjustment of from 80 to 300 amperes, or the same ratio in lower currents. 


o- 


Price List Automatic Overload Horn Gap Switches Type AA 


List Price 
Including Shipping 
Steel Mounting Weight 
Voltage Style No. 3-Pole Switch 3-Pole Switch 

16500 V. 2189 $700.00 980 lbs. 
25000 V. 2192 760.00 1150 lbs. 
36000 V. 2195 780.00 1200 lbs. 
50000 V. 2198 1050.00 2200 lbs. 


70000 V. 
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BURKE HORN GAP SWITCHES—Continued 


TYPRESAC 
AUTOMATIC OVERLOAD BURKE HORN GAP SWITCH—The general principle 


of operation of the type “‘AC”’ automatic switch is the same as the type “‘AA”’ automatic in 
that the third insulator is capable of rotation under tension of a torsional spring when 
released by the action of a series trip coil in opening a latch mounted on top of the 
insulating column. The switch blade operates in a vertical plane, the switch itself being 
similar to the type ‘‘V”’ but modified to take care of the automatic features. 

When overload permits the trip insulator to rotate, this action releases a latch allowing 
all poles to open simultaneously. The trip insulators are reset by swinging the operating 
handle to the left or open position and the switch subsequently closed by bringing the 
handle to the right and locking it in this position by the notch provided on the operating 
handle. 





ic i eat a SU Se Sete 


Fig. No. 13 


Installation of 3-pole 110,000 volt, Type AC Automatic Horn 
Gap Switch protecting a bank of 3000 KA transformers 
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BURKE HORN GAP SWITCHES—Continued 


ELECTRICAL OPERATING MECHANISMS 


The solenoid operating mechanism pictured in Fig. 13 is intended primarily for the 
operating of Air Break Switches having vertical operating shafts requiring a 90° rotation. 
The operating mechanism is housed in a cast iron case. It consists of a vertical shaft 
supported by ball thrust collars. The upper end of the shaft which extends beyond the 
case is provided with a flexible coupling for connection to the switch shaft. The shaft is 
given its rotation by the vertical travel of the heavy nut provided with six grooves or 
threads of twelve-inch pitch engaging similar grooves or threads on the shaft. The nut is 
pulled down by the solenoid in the bottom of the iron case. The closing of the switch is 
effected by energizing the solenoid. As this pulls the nut down it also compresses the 
heavy spring. The switch is held in a closed position by a latch engaging an arm on the 
shaft. 

The switch is opened electrically by energizing a 
small shunt trip coil which releases the latch and 
permits the spring which was compressed in the 
closing operation to act. Arrangements are made 
to permit tripping the latch manually, alsoa lever is 
provided with which to close the switch manually. 

It is often desired to operate Air Break Switch 
from the power house or sub-station switchboard 
j and this may be handled in the usual manner 
| standard with oil switch equipment including 

operating switch and signal lights to indicate the 
144) position of the switch. The signal lights are con- 
| trolled by contacts mounted within the case of 
the solenoid operating mechanism. 

The operating mechanism may be energized by 
either: ‘‘DC” or “AC’’-25 or 60 cycles. 

Air Break Switches equipped with such electrical 
operating mechanism may be made automatic by 

controlling the shunt trip coil through relays of g 
| the usual type or through our Post type relay for 
outdoor mounting which is described in the follow- 








ing pages. 





Fig. No. 13 
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BURKE HORN GAP SWITCHES—Continued 


POST TYPE RELAYS : 


The Post type relays shown in figures 14 and 15 form a convenient means of making a 
Burke Horn Gap Switch controlled by our Electrical Operating Mechanism, automaticas 
to overload tripping. The tripping may be instantaneous or controlled by an air dash pot 
to secure inverse time characteristics as the case may require. 

The device consists of a series trip coil in the load circuit of the high tension line This 
coil is mounted on top of the tubular insulating column. 

The pull of the plunger of the trip coil is transmitted to the dash-pot and the contactors 
by means of a small insulating Micarta Tube. 

The dash-pot and contactors are mounted on the cast iron grounded base. They are 
effectively housed in and so arranged that adjustments of the time of tripping and de- 
sired tripping current may be made while in service without removing the case. 

Usually two relays are used on three-phase circuits on voltages up to and including 
36,000 volts and one on each phase for 44,000 volts and over. These Post type relays 
may be mounted in a convenient position, either indoors or outdoors but usually ‘it is 
most convenient to mount them on the same steel bases which support the switch they are 
intended to control. 

Installation of these Post type relays and Electrical Operating Mechanism are illus- 
trated in cuts 16 and 17. 





Fig. No. 14 
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Fig. No. 16 


Burke Horn Gap 
Switch, 33,000 V., 
equipped with Post 
type relays. 


Fig. No. 17 
3-Pole Burke Horn Gap 
Switch equipped with 
Post type relays and 
electrical operating 
mechanism. 
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BURKE HORN GAP LIGHTNING ARRESTERS 
AND CHOKE COILS 


The Burke horn gap lightning arrester and choke 
coil is built for all voltages from 2,200 to 120,000 
volts. It is more sensitive than the ordinary horn 
gap arrester and due to the magnetic blowout effect 
obtained by the choke coil, the power arc which 
follows a discharge rises very rapidly in the horn 
gap. A Koppat resistance in the ground circuit 
limits the rush of dynamic current to ground or 
between phases in case two or more arresters dis- 
charge at the same time. An auxiliary horn gap 
shunting the resistance allows a very heavy surge 
to discharge direct to ground. 


The Burke horn gap lightning arrester combines 
a triangular choke coil with a horn gap using one 
side of the choke coil as one of the horns. The coil 
is used in this way, first as a magnetic blowout to 
hasten the travel of the arc up the horns and second 
to increase the sensitiveness of the arrester. The 
incoming line is connected to the outside turn. The 
path of the power circuit is around the coil and out 
through the center so that the surge entering the 
coil meets its first obstruction at the first sharp up- 
ward turn of the coil opposite which is mounted 
the ground horn. The voltage will build up at this 
point and is reflected back by the other turns toward 
ground. Due to this construction the gap to ground 
may be set approximately 50 per cent greater than 
the ordinary shunted horn gap and the same pro- 
tection obtained. 


A surge acts as though it had momentum. It 
continues to travel straight ahead if possible, and a 
sudden change in direction, especially upward, 
results in a ‘“‘piling up” of voltage at the turning 
point. A surge will arc to ground where the re- 
sistance to ground is weakest or where it meets an 
obstruction. In the Burke lightning arrester, a 
most efficient obstruction to surges and a point of 
weak resistance to ground are concentrated at the 
same point. Back of this point the load is connected 
to the line. 


The Burke choke coil carries the main conductor 
in a straight line direct to the arrester horn gap. Any 
voltage surge to pass the first turn of the coil is 
forced to make a sharp turn upward and backward 
at a place where the straight line path would carry 
it direct to ground. 


The choke coil is one continuous piece of strap 
copper well braced and insulated. A brass flash 
strap attached to the choke coil forms one side of the 
horn gap. 


Koppat resistance is permanently connected in 
the ground circuit of each phase and must be so 
connected to accomplish the purpose for which it is 
installed. An auxiliary horn gap shunts the re- 
sistance, affording a direct path to ground for very 
heavy surges or a direct stroke of lightning. The 


Line 


CHOKE COIL FOR RECEIVING CIRCUIT 


equipment 


LOAD 
MAIN AUX 
GAP GAP 
LINE \ 
RESISTANCE 
“=> GROUND 


Fic. 1—DI1AGRAM OF ARRESTERS USING CHOKE CoIL, MAIN 
AND AUXILIARY GAPS, AND RESISTANCE 


use of resistance permanently connected in the 
ground circuit doés not effect the sensitiveness of 
the arrester. There is obviously no voltage loss 
across the resistance until current actually flows 
through it. Therefore, the potential to ground 
previous to-a discharge is the same as though no 
resistance were connected in circuit. Current can 
not flow through the resistance until the surge has 
jumped the gap’and is on its way to ground. 


Direction of Power 


The arresters are listed in the price table for 
receiving circuits and for sending circuits. (See 
Figure 2.) Thisis necessary, due to the direction of 
winding of the choke and reactance coils. If an 
arrester for a receiving circuit is used on a sending 
circuit, the blowout effects of the coils would be to 
force the arc downward into the horn, instead of 
upward out of the horn. Arresters for receiving 
circuits are to be used where the power is fed into a 
substation. Arresters for sending circuits are to be 
used on circuits where power is sent out from the 
station or substation. 


From generating 
or transformer 






Gap 


Line 
CHOKE COIL FOR SENDING CIRCUIT 
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BURKE HORN GAP LIGHTNING ARRESTERS AND CHOKE COILS—Continued 


Westinghouse-Burke Apparatus 


TYPES WB AND WC LIGHTNING ARRESTERS 
With High-Capacity Resistance 





January, 1920 





The type WB Burke series horn gap lightning arrester and choke coil is pictured in Fig. 3. 
This type is in successful operation on all voltages up to and including 110,000 and on systems of 
heavy capacity. 


The type WC arrester is of the same construction as the type WB except designed for sending circuits. 


Volts 


2200 

7000 
16500 
25000 
36000 
50000 
70000* 


For Receiving Circuits 


Style 


Number 


Approx. Shipping List Price 


Weight. Lb. 


Type WB Arresters 


2414 
2287 
2290 
2294 
2297 
2300 
2517 


43 
43 
95 
142 
240 
325 


For dimensions see Fig. 4. 


*Prices of higher voltage arresters than those listed on request. 


Single Pole 


$ 36 00 
36 00 
52 00 
70 00 
85 00 

125 00 

210 00 


Volts 


For Sending Circuits 


Style 


Number 


Type WC Arresters 


43 
95 
142 
240 
325 


Approx. Shipping List Price 
Weight, Lbs. 


Single Pole 


1D-52 





Section 1-D 


* 
s 
~ 
s 
3 
QQ 
a 
NX 
) 
x 
~ 
= 
re 
is) 
% 
= 
S 
<= 
S 
= 
“= 
~ 
~ 
= 


January, 1920 


BURKE HORN GAP LIGHTNING ARRESTERS AND CHOKE COILS—Continued 
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BURKE HORN GAP LIGHTNING ARRESTERS AND CHOKE COILS—Continued 


TYPES WBR AND WCR LIGHTNING ARRESTERS 


With High Capacity Resistance and with Reactance Coil in Ground Circuit 





Fic, 5 


The type WBR arrester is pictured in Fig. 5. 
This arrester is recommended for use on the larger 
transmission systems of heavy capacity where high 
capacity surges are experienced or where lightning 
disturbances are often severe. ; 

The arrester is similar to the type WB, except that 
a reactance coil is connected in series with the high 
capacity Koppat resistance in the ground circuit. 
An auxiliary horn gap shunts both the reactance 
coil and the resistance, thus giving a direct path to 
ground for a surge of such capacity that it can not 


For Receiving Circuits 


Style Approx. Shipping List Price 

Volts Number Weight, Lb. Single Pole 
Type WBR Arresters 

16500 2173 100 $ 60 OO 
25000 2174 140 85 00 
36000 2175 150 95 OO 
50000 2176 250 | 140 0O 
70000 2177 340 220 00 


For dimensions see Fig. 6. 


be discharged quickly enough through the reactance 
and resistance. 


This reactance is used principally to relieve the 
resistance of the heavy strains by smoothing out 
the surge before it reaches the resistance. 


\ . 
The use of the reactance coil in no way interferes 
with the sensitiveness of the arrester. 


The type WCR arrester is of the same construc- 
tion as the type WBR except designed for sending 
circuits. 


For Sending Circuits 


~ Style Approx. Shipping List Price 


Volts Number Weight, Lb. Single Pole 
Type WCR Arresters 

16500 2178 100 $ 60 00 

25000 2179 140 85 00 

36000 2180 150 95 00 

50000 2181 250 140 00 

70000 2182 340 220 00 
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BURKE HORN GAP LIGHTNING ARRESTERS AND CHOKE COILS—Continued 


TYPES DL AND DLR LIGHTNING ARRESTERS 
Double-Line 





cs 
ew a 


4 


Fic. 7 


The type DL lightning arrester pictured in Fig. 7 
is designed for the protection of transmission lines. 
The arrester is similar to the type WB, except it is 
built with two choke coils so as to arrest surges 
coming in either direction. The arrester is tapped 
in series with the transmission line. 

By installing the type DL arrester at equal dis- 
tances along the line or at points where trouble is 


often experienced, loss of insulators due to lightning 
will be greatly reduced. 


The type DLR arrester is the same as the type 
DL, except a reactance coil is connected in series 
with the resistance in the ground circuit giving a 
line-type arrester with characteristics similar to 
the type WBR arresters. 


Type DL (Double-Line) Arresters 


Approx. Shipping 


Volts ’ Weight, Lbs. 
7000 63 
16500 105 
25000 125 
36000 145 
50000 305 


Style List Price 
Number Single Pole 
2531 $ 45 00 
2532 66 OO 
2533 100 00 
2534 110 OG 
2535 150 00 


Type DLR Arresters 


Prices on request. 


For dimensions see Fig. & 
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BURKE HORN GAP LIGHTNING ARRESTERS AND CHOKE COILS—Continued 


TYPE N LIGHTNING ARRESTERS 
Without Resistance 


o 
; 





At ey ee 





Fic. 9 
| The type N arrester, Fig. 9, uses the same tri- of the rush of current between phases when two - 
iat angular choke coil as the type WB or WBR ar- arresters discharge at the same time. 
resters, but the ground horn is connected direct to Where this arrester is used, each phase should be 
ground with no discharge resistance in circuit. grounded separately if possible (a single or common 


This arrester is not generally recommended because ground is used for any of the other arresters). 


: i Type N Arresters 
} 4 

1} Approx. Shipping Style List Price 
VA Volts Weight, Lbs. Number Single Pole 
{ 7000 35 2091 $24 OO 
1.4 16500 65 2094 30 00 
25000 80 2097 50 OO 
36000 90 2100 55 OO 
50000 200 2103 70 00 


For dimensions see Fig. 10. 
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BURKE HORN GAP LIGHTNING ARRESTERS AND CHOKE COILS—Continued 


TYPE S LIGHTNING ARRESTERS 


Suspension Type with Resistance 





GROUND 


Fic. 11—6600-Vo_tt Type S LIGHTNING ARRESTER 


The type S (suspension type) horn gap arrester, 
Figs. 11-A, 11 and 12, consists of an adjustable 
horn gap for the resistance in series with the ground 
circuit. These arresters are built for service voltages 
up to and including 13,200 volts. 


The arrester is clamped and suspended direct 
from the transmission line without the necessity of 
cutting the line. This construction eliminates the 
necessity or requirement of a mounting. As arres- 
ters are suspended from the line, they may be 
placed far enough from the pole to eliminate any 
danger of accidental contact with them. An arres- 
ter may be installed on each phase of a circuit and 
a common ground wire used. 








KOPPAT RESISTANCE 


GROUND 
CONNECTION 


Fic. 11-A—2300-VoL_t AnD 4000-VoLT Typr S LIGHTNING 
ARRESTERS 


Type S Arresters 


Approx. Shipping 


QUANTITY PRICES ON ONE ORDER 
Net Prices EAcu 


——--+---——--'———_ 
Volts Weight, Lb, 1 to 25 26 to 50 §1 or More 
2300 7% $ 3 90 $ 3 50 $3 15 
4000 7% 4 55 410 3 70 
6600 10 7 80 7 00 6 30 
13200 25 7 O 10 55 9 50 
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BURKE HORN GAP FUSES 


Wine Nene ne eT Ce 
h F , 





Fic. 13 


The type F Burke horn-gap fuses have been 
designed to meet the demand for apparatus and 
branch transmission lines where initial cost is of 
prime consideration. The fuses are built for voltages 
of 2200 to 70,000 inclusive. 

Application—(1) To 
transformer installations. 

(2) To protect outdoor substations. 

(3) To protect the trunk line from trouble on 
branch transmission lines. 


protect small lighting 


(4) To protect high-voltage instrument trans- 
‘formers. 


* Operation—An arc formed across a pair of diverg- 

ing horns will climb up and be dissipated. The 
fuse is mounted between two brass horns so that 
when it blows the arc will be caught and extinguished. 
This gives a gradual rupture of the circuit and no 
harmful surges are produced. 


Construction—The fuses are built in single-pole 
units and on a channel-iron base to which the in- 
sulator “pins are bolted. The insulators are ce- 
mented to these pins with a mixture of litharge and 
glycerine. Caps are fastened to the insulators by a 
special means which allows quick and easy re- 
moval in case it is necessary to replace an insulator. 
Brass liners are bolted to the caps in which the horns 
are fastened. These liners are provided either with 
set-screws to hold link fuses or a clip to hold cart- 
ridge fuses. 


Link fuses may be either alloy or aluminum stand- 
ard fuse wire or copper wire of proper size. When 
using a very light fuse wire it may be desirable for 
mechanical reasons to first tie a string between 
the horns and then to wind the fuse wire spirally 
about the string before fastening to the horns. 

Distinctive Features—The following are some of 
the features of these fuses, which should be given 
careful consideration: 

Ruggedness characterizes all parts of the fuse. It 
may be depended on for emergencies. 

Insulation is ample. A wide margin of safety 
is allowed on all insulators. 

Clearances and spacings are ample for safety of 
linemen and for extinguishing arcs. 

Sherardized bolts and nuts are used, preventing 
corrosion. 

Terminals are large and arranged so that the line 
is easily fastened in. 

Broken insulators can be quickly and easily re- 
placed. The removable cap and litharge and 
glycerine cement make a quick job. 

Standard fuse wire can be used for re-fusing. 

Workmanship is thorough. All parts are care- 
fully machined and completely assembled before 
leaving the factory. 

Erection is simple. 
doing the work. 

Good grounds should be provided for the metal 
bases in all cases. 


Any lineman is capable of 
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BURKE HORN GAP LIGHTNING ARRESTERS AND CHOKE COILS—Continued 


Type F Burke Horn Gap Fuses 


Up to 50 Amperes Capacity 


Approx. oePEak 


Volts eight, Poles Style No. List Price 
2200-5000 30 Single 2073 $12 00 
16500 55 Single 2076 27 00 
25000 73 Single 2079 35 00 
36000 78 Single 2082 40 00 
50000 175 Single 2085 60 00 
70000 245 Single 2088 70 00 


APPROXIMATE OUTLINE DIMENSIONS OF BURKE HORN GAP FUSES 


Center Line Center line 
No.2 No3 














8 
l0—+-5"4 

Plan B 
Base brilliag 33000 Volts-Plan-B 
: . CCOUU eee 
z » 6600-10500 " A 


wT ee ee00 O00 Fs ret. 
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Center Line Center Line 
Na/ No.3 
( | 








4 A- 90 : 

b7- 12 74 B- 5:0" “0” 

¢- 50° 328" 
p- 20" 2:2 
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COMBINED,LIGHTNING ARRESTERS AND FUSES 


For the protection of high voltage transmission 
substations and similar installations, protective 
apparatus is required. For this service, the horn 
gap fuse is recommended, both for its dependable 
operation and low cost of maintenance or fuse re- 
newals. This item should be seriously considered 
in connection with the low capacity substations 
where the revenue is not large and where any un- 
necessary expense might take the profit from the 
substations. 

When used in connection with outdoor substa- 
tions, we do not recommend that the high-voltage 
fuse be depended upon to protect the transformers 


against normal overload but rather to disconnect 
the transformers from the high-voltage line, in 
case of internal trouble or a short circuit. The nor- 
mal overload protection, therefore, should be ob- 
tained on the low-voltage side. 

For convenience in mounting and to reduce the 
cost, we combined the Burke series horn gap light- 
ning arrester, choke coil and horn gap fuse on a com- 
mon base. 

The lightning arrester is connected ahead of the 
fuse, so that there is no danger of the fuse blowing 
and interrupting service due to a discharge across 
the arrester. ; 
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BURKE HORN GAP LIGHTNING ARRESTERS AND CHOKE COILS—Continued 


TYPES R AND RC LIGHTNING ARRESTERS 
With High-Capacity Resistance 





Fic. 16 


The type R Burke horn gap combined lightning arrester, choke coil and fuse consists of a type WB 
lightning arrester and a horn gap fuse. This is pictured in Fig. 16. 
The type RC arrester is of the same construction as the type R except designed for sending circuits. 


For Receiving Circuits For Sending Circuits 

Style Approx. Shipping List Price Style Approx. Shipping List Price 
Volts Number Weight, Lb. Single Pole Volts Number Weight, Lb. Single Pole 

_Type R Arresters Type RC Arresters 
2200 2412 (65 SESOLOOM IMD aaa) ff pastes as Fas ita RAMS cic alsa 
7000 2145 65 £35 00 7000 2322 65 $ 35 00 
16500 2148 105 65 OO 16500 2445 105 65 00 
25900 2151 135 85 00 25000 2323 135 85 00 
36000 2154 142 95 00 36000 2324 142 95 00 
50000 2157 305 170 00 50000 2325 305 170 00 
70000 2160 490 240 00 70000 2326 490 { 240 00 


For dimensions"see Fig. 17. 
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BURKE HORN GAP LIGHTNING ARRESTERS AND CHOKE COILS—Continued 
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The type RR arrester combination, Fig. 18, con- 
sists of the type WBR lightning arrester and a horn 
gap fuse. 


January, 1920 


For dimensions see Fig. 19. 
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BURKE HORN GAP LIGHTNING ARRESTERS AND CHOKE COILS—Continued 


TYPE RR AND RCR LIGHTNING ARRESTERS Wh i i 


With High-Capacity Resistance and with Reactance Coil in Ground | i 
Circuit, Choke Coil and Fuse | 
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e 


The type RCR arrester is of the same construc- 
tion as the type RR except designed for sending 


circuits. 
For Receiving Circuits For Sending Circuits 

Style Approx. Shipping List?Price StyleA Approx. Shipping List Price 
Number Weight, Lb. ingle-Pole Volts Number Weight, Lb. Single-Pole 
Type RR Arresters Type RCR Arresters 

2163 107 $ 70 0O 16506 2168 107 $ 70 00 
2164 137 95 0O 25000 2169 137 95 00 
2165 145 105 0O 36000 2170 145 105 OO 
2166 310 185 0O 50000 2171 310 185 00 
2167 495 250 00 70000 2172 495 250 00 


SUALSAAAY ONINLHSIT YOU INV YY SAMA] AO SNOISNAWIG] ALVWIXOUddY—6] “DIY 
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January, 1920 Westinghouse-Burke Apparatus Section 1-D 
BURKE HORN GAP LIGHTNING ARRESTERS AND CHOKE COILS—Continued 


TYPE M LIGHTNING ARRESTERS 
Without Resistance 


The type M arrester combination shown in Figure 20 consists of the type N lightning arrester and the 
horn gap fuse. 


Type M Arresters 


Approx. Shipping Style List Price 
Volts Weight, Lb. Number Single Pole 
7000 42 2127 $ 30 00 
16500 95 2130 40 00 
25000 150 2133 60 00 
36000 165 2136 75 0O 
50000 245 2139 110 00 


For dimensions see Figure 21. 
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BURKE HORN GAP LIGHTNING ARRESTERS AND CHOKE COILS—Continued 
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Fic. 21i—APPROXIMATE DIMENSIONS OF TYPE M LIGHTNING ARRESTERS 


STEEL CROSS ARM MOUNTINGS 
Complete steel mounting for mounting types WB, WC, WBR, WCR, R, RC, RR, 


—_————— OE 


or RCR 


lightning arresters, on wooden poles. The mounting consists of one pair of cross arms with braces and 


necessary bolts to accommodate three single-pole units. 





Net Price————_, 


Center of Approx. Shipping Black 
Voltage Switches Weight, Lb. Painted Galvanized 
7000 2’-0/" anh $13 00 on request 
16500 SE07 114 18 20 on request 
25000 3/-6/” 144 20 80 on request 
36000 4’-6”” 171 26 00 on request 
APPROXIMATE SETTINGS FOR HORN GAPS 
All Types of Burke Lightning Arresters 
Length of Length of 
Main Gap Auxiliary Gap 2 i : : 
Volts Connection Inches Inches The foregoing settings for the horn gaps are given 
te Wee or D.C. ze as approximate, due to the effect local transmission 
3 ic. 1 is 3 
4000 Delta = g system characteristics, altitude above sea level or 
4000 A.C. 4-Wire Star { i ee og other conditions may have on the horn-gap settings. 
7009 Ne so x The settings given are the limits of those usually 
16500 A.C. {netag Y found to give the more satisfactory service, but 
7 Bae 17 . . . 
aan fw. 28338 A ultimate purchaser may desire to vary the settings 
50000 ASC; 3144—4 ies it hi i iti 
ae eG a aae : to suit his particular condition. 


*This covers total if two gaps are in series. 
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BURKE STEEL TOWERS AND OUTDOOR 
SUBSTATIONS 


General—The information given herein was com- 
piled during July and August, 1918, and covers 
general data on steel towers and outdoor substa- 
tions, their application and auxiliaries. Of necessity, 
the prices given are approximate and vary with 
market conditions; hence, users of the figures should 
increase them by such amounts as will place esti- 
mates ‘‘on the safe side.” 


The approximate prices given in connection with 
the descriptions of the steel towers, outdoor sub- 
stations, etc., cover the equipment with the iron 
or steel having one shop coat of either black graphite 
or red lead paint. 


When requesting quotations or placing orders for 
towers or substations, give the following information. 
This information is necessary before we can intel- 
ligently quote or fill the order. The data required 
is as follows: 


(1) Customer’s name and location. 


*(2) Single-line wiring diagram giving geogra- 
phical direction of lines and maximum available 
ground space. It is important that the direction 
of lines be in geographic synchronism with the 
ground directions. 


(3) Voltage—high and low. 


(4) Is station receiving or sending station 
or both. 


(5) Size, make and characteristics of trans- 
formers. 


(6) Number of phases. 


(7) List of apparatus needed as accurately as 
possible 


(8) Height of station. 
(9) Special notes. 


Ground Connection—Each leg of the tower 
should be grounded as shown in the figures. Galvan- 
ized pipe of 14-inch diameter is driven if possible, 
10 feet into the earth. The top of the pipe is then 
sawed off and copper wire of No. 2 B & S gauge or 
larger is soldered into the pipe. 





Fic. 1—TypricAL MopeL P OuTDOOR SUBSTATION 


*The single-line diagram should be on a separate sheet of paper marked North at top, East on right and South at bottom, 
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BURKE STEEL TOWERS AND OUTDOOR SUBSTATIONS—Continued 
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Fic, 2—Sprciat Mopet B SusstaTIon 


16500 Burke Horn bap Switch Type B doe Combination Type R™ 


Special Model B_ Substation 
—This station can be used for any 
voltage up to and including 36,000. 


Te bround 


All steel work, including founda- 
tion and erection bolts, for special 
model B station— 


Approximate price...... $200.00 


To obtain the cost of the com- 
plete station, add the price of one 
(1) three-pole type B Burke horn- 
gap switch and three (3) single- 
pole type R combined Burke horn- 
gap lightning arresters, choke coils 
and fuses. 


Low Tension 


Approximately twelve (12) pin- 
type and strain-type insulators are 
also required for carrying the high- 
and low-voltage wiring. 









Buthe Hom ga» Smith — Burke Combination 
Standard Model C Substation— ieee IN 
13 This station can be used for any Y at I 


voltage up to and including 36,000. 


All steel work for a standard 
model C substation, including foun- 
dation and erection bolts— 


Approximate price...... $300.00 


To obtain cost of the complete 

substation, add the price of one (1) 

; three-pole type B Burke horn-gap 
switch and three (3) single-pole type 
R combined Burke horn-gap light- 
ning arresters, choke coils and fuses. 


Approximately ten (10) pin-type 
and strain insulators are also re- 
quired for carrying the high- and 
low-tension wiring. 


; Total maximum weight of trans- 
i formers, 10800 Ibs. 


Total transformer space, 7 feet 6 
inches by 6 feet 0 inches 
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Fic. 3—STANDARD MopE.L C SusBsTATION 


PRICES ON REQUEST 
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BURKE STEEL TOWERS AND OUTDOOR SUBSTATIONS—Continued 


Standard Model D Substa- 
tion—This station can be used 
for any voltage up to and includ- 
ing 36,000. 

All steel work for a standard 
model D substation including 
foundation and erection bolts— 

Approximate price. . .$385 00 

To obtain the cost of the com- 
plete substation, add the price of 
one (1) three-pole type B Burke 
horn-gap switch and three (3) 
single-pole type R combined 
Burke horn-gap lightning ar- 
resters, choke coils and fuses. 

Approximately one (1) invert- 
ed-type insulator and nine (9) 
pin-type insulators (strain) are 
also required for carrying the 
high- and low-voltage wiring. 

Total weight of transformers, 
15,000 lbs. 

Total transformer space, 12 
feet 6 inches by 5 feet 0 inches. 





_ Fic. 4—STANDARD MODEL D SUBSTATION 


Standard Model E Substation— 
This station can be used for any 
voltage up to and including 36,000. 


All steel work for a standard 
model E substation, including erec- 
tion and foundation bolts— 


Approximate price...... $365 .00 


To obtain the cost of the com- 
plete substation add the price of 
one (1) three-pole type B Burke 
horn-gap switch and three (3) 
single-pole type R combined Burke 
horn-gap lightning arresters, choke 
coils and fuses. 





Approximately ten (10) pin- 
type and strain insulators are also 
required for carrying the high- and 
low-voltage wiring. 





Total maximum weight of trans- 
formers, 12,000 lbs. 

Total transformer space, 10 feet 
6 inches by 8 feet 3 inches. 





Fic. 5—STANDARD MopEL E SuBSTATION 


PRICES ON REQUEST] 


1D-83 





ilceainetaaiins 


ane 


a 





446 


Section 1-D 


Westinghouse-Burke Apparatus 





January, 1920 


BURKE STEEL TOWERS AND OUTDOOR SUBSTATIONS—Continued 


Transtermer may be moved 
under the Tower so that 
U- bolt 1s avawable for 
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Standard Model K Sub- 
—s_-- Station—This station can be 
a used for any voltage up to 
and including 36,000. 

All steel work for a stand- 
ard model K substation in- 
cluding erection and founda- 
tion bolts— 

Approximate price. . .$236 

To obtain the cost of the 
complete substation add the 
price of one (1) three-pole 
type B- Burke horn-gap 
switch and three (3) single- 
pole type R combined light- 
ning arresters, choke coils 
and fuses. 

Approximately three (3) 
strain insulators are also re- 
quired for carrying the high- 
ER er: voltage wiring. 
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Fic. 7—22,000-Vo_Lt OuTpooR SUBSTATION 


Outdoor Substation—This station can be used 
for any voltage up to and including 36,000. 

Steel work for an outdoor substation, including 
all erection and foundation bolts— 

Approximate price pee ye kee eee $360.00 

To obtain the cost of the complete station add the 
price of one (1) three-pole type B Burke horn-gap 
switch and three (3) single-pole type R combined 
lightning arresters, choke coils and fuses. Approxi- 
mate'y nine (9) high-tension strain-type insulators, 


nine (9) low-tension strain insulators, and six (6 
low-tension pin-type insulators are also required 
for carrying the high- and low-tension wiring. { 

When desired the type R combined lightning 
arresters, choke coils and fuses can be omitted and 
the type AL electrolytic lightning arresters sub- 
stituted therefor, as indicated. 

If desired three (3) horn-gap fuses can be used in 
place of the fuses removed with the combination 
type R lightning arrester, choke coils and fuses. 


PRICES ON REQUEST 
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BURKE STEEL TOWERS AND OUTDOOR SUBSTATIONS—Continued 
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Fic. 8—STANDARD MopeEL P-1 SuBSTATION 


Standard Model P-2 Substation—This station 
can be used for any voltage up to and including 
36,000. (Standard for 3—75-kva. transformers.) 

All steel work for a model P-2 substation, includ- 
ing erection and foundation bolts— 

AM PYOXIMAte Price Aes. fs Lois sc oslo 4 are $400.00 

To obtain the cost of the complete station, add 
the price of one (1) three-pole type B Burke horn- 


Standard Model P-3 Substation—This station 
can be used for any voltage up to and including 
36,000. (Standard for 3—150-kva. transformers.) 


All steel work for a standard model P-3 substation. 
including erection and foundation bolts— 


PLDT GRUNALE DIICE. so... iene fk Hud sin suas $470.00 


To obtain the cost of the complete station, add 
the price of one (1) three-pole type B Burke horn- 
gap switch and three (3) single-pole type R com- 
bined lightning arresters, choke coils and fuses. 


Approximately seven (7) pin-type insulators and 
eighteen (18) strain insulators are also required for 
carrying the high- and low-voltage wiring. 


Maximum weight of transformers, 6,000 lbs. each. 


Maximum floor space for each transformer, 4 feet 
6 inches by 3 feet 6 inches. 


PRICES ON REQUEST 


Standard Model P-1 Substation—This station 
can be used for any voltage up to and including 
36,000. (Standard for 3—25-kva. transformers.) 


All steel work for a standard model P-1 substa- 
tion, including all erection and foundation bolts— 


Approximatépricesa: nes 4 ee oowe te $280.00 


To obtain the cost of the complete substation, 
add the price of one (1) three-pole type B Burke 
horn-gap switch and three (3) single-pole type R 
combined Burke horn-gap lightning arresters, 
choke coils and fuses. 


Approximately twenty-four (24) pin-type and 
strain insulators are also required for carrying the 
high - and low-voltage wiring. 


Maximum weight of transformers, 1800 Ibs. 
each. 


Maximum floor space for each transformer, 3 
feet 0 inches by 2 feet 6 inches. 


gap switch and three (3) single-pole type R com- 
bined lightning arresters, choke coils and fuses. 
Approximately seven (7) pin-type insulators and 
eighteen (18) strain insulators are also required for 
carrying the high- and low-voltage wiring. 
Maximum weight of transformers, 4,000 lbs. each. 
Maximum floor space for each transformer, 4 feet 
6 inches by 3 feet 6 inches. 
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FiG. 9—STANDARD MopEL P-3 SUBSTATION 
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BURKE STEEL TOWERS AND OUTDOOR SUBSTATIONS—Continued 
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Fic. 10—25,000-VoL_r Ourpoor SuBsTATION| 


Outdoor Substation—This sta- 
tion can be used for any voltace 
up to and including 36,000. 

All steel work for an outdoor 
substation, including all erection 
and foundations bolts— 

Approximate price...... $420.00 


To obtain the cost of the com- 
plete station add the price of. two 
(2) three-pole type B Burke horn- 
gap switches and three (3) single- 
pole type R combined Burke light- 
ning arresters, choke coils and fuses. 

Approximately fifteen (15) in- 
verted-type and strain insulators 
are also required for carrying the 
high-voltage wiring. 


211A 














aw Ea te Ground Lead 





Outdoor Substation — This 
station can be used for any 


voltage up to and including 
25,000. 


All steel work for an outdoor 
substation, including all erection 
and foundation bolts— 


Approximate price. . .$395.00 


To obtain the cost of the com- 
plete station, add the price of one 
(1) three-pole type B Burke horn- 
gap switch and three (3) single- 
pole type R combined lightning 
arresters, choke coils and fuses. 


Approximately eighteen (18) 
strain insulators are also required 
for carrying the high- and low- 
voltage wiring. 

Total maximum weight of 
transformers, 21,000 lbs. 


Total transformer space,. 13 
feet 6 inches by 7 feet 6 inches. 





Fic, 11—36,000-Vo_t OurpooRr SUBSTATION 


PRICES ON REQUEST 
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BURKE STEEL TOWERS AND OUTDOOR SUBSTATION—Continued 




















Burke Horn barSwitch ., Burke Combination Type #° 
Interchangeable Pin yy) 8 





6000 V Les © 


Fic. 12—36,000-Vo_tt OuTDooR SUBSTATION 


Outdoor Substation—This station can be used 
for any voltage up to and including 36,000. 


All steel work for an outdoor substation, including 
erection and foundation bolts— 


PS BDEOSUINALE: DEICON ee Ucus set eis oes $465.00 


To obtain the cost of the complete station add 
the price of one (1) three-pole type B Burke horn- 









ar SH 
BS sah 


ZZ 


LL 





ZS 


SZ 

















aS 
J 
IK 
















) \ 
( | 

| KI 
4 > 





ES 


AZ 
Bi 







tos} Ale 














Fic. 13—2300-VoLt TERMINAL POLE 


PRICES ON REQUEST 


gap switch and three (3) type R combined lightning 
arresters, choke coils and fuses. 


Approximately four (4) pin-type and inverted- 
type insulators and twelve (12) strain insulators are 
required for carrying the high and low-tension wir- 
ing. 


Total maximum weight of transformers 19,500 


Ibs. 


Total transformer space, 14 feet 0 inch by 6 feet 0 
inch. 


. 


Terminal Pole Equipped with 2300-Volt Type 
J Switch and Type R Combination—All steel work 
for a standard 2300-volt terminal pole, arranged for 
2300-volt equipment as per Fig. 13, and including 
all erection bolts— 

Approximate pric css wescm ae teaeees sé $115.00 


To obtain the cost of the complete pole, add the 
price of one (1) three-pole type J Burke horn-gap 
switch Style No. 2003 and three (3) single-pole 
type R combination lightning arrester, choke coil 
and fuses, Style No. 2145. 


Approximately three (3) strain insulators are 
also required. 
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BURKE STEEL TOWERS AND OUTDOOR SUBSTATIONS—Continued 


Auxiliaries for Steel Towers and Outdoor Substations 


i 














—— 


1—7,000-volt type J single-pole Burke horn- 
‘gap switch, Style No. 2001. 
Approximate price .,.u%e2. 6: sae ep = $24.70 


1—7,000-volt type J two-pole Burke horn-gap 
switch, Style No. 2002. 
Approximate price. itr.a/.-shemysenineds > 2 $48.75 


1—7,000-volt type J three-pole Burke horn- 
gap switch, Style No. 2003. 
Approximate pricean: 40, 2) cen eee $65 .00 


1—16,500-volt single-pole type B Burke horn- 
gap switch, Style No. 2022. 
Approximate price 2. > jeumimres ies 4-7 S30 575 


1—25,000-volt single-pole type B Burke 
horn-gap switch, Style No. 2025. 
Approximate price tea... 2) =<. = <pibte, «5 $50.05 


1—36,000-volt single-pole type B Burke 
horn-gap switch, Style No. 2028. 
Approximate price |. 4.4... des he eee $57 .20 


1—16,500-volt three-pole type B Burke horn- 
gap switch, Style No. 2024. 
Approximate priCe . 1.05.6 eo + ee wa $94.25 


1—25,000-volt three-pole type B Burke horn- 
gap switch, Style No. 2027. 
Approximate price. 7s). <p wise ars Beate $130.00 


1—36,000-volt three-pole type B Burke horn- 
gap switch, Style No. 2030. 
Approximate pride: . 0 eins 2 ae ae $149.50 


3—16,500-volt single-pole type R combined 
Burke horn-gap lightning arresters, 
choke coils and fuses and Koppat resistor 
in the ground circuit, Style No. 2148. 
Approximate’ price each. co gae f: - «- $42.25 


3—25,000-volt single-pole type R combined 
Burke horn-gap lightning arresters, 
choke coils and fuses and Koppat resistor 
in the ground circuit, Style No. 2151. 
Approximate price each!" 5 ofa. g- .-: $55.25 


3—36,000-volt single-pole type R combined 
horn-gap lightning arresters, choke 
coils and fuses and Koppat resistor in the 
ground circuit, Style No. 2154. 
Approximate price each...........+.. $61.75 


1—25,000-volt (3 disc) Strain Insulators. 
Pricey PS Os ask oe $11.70 


1—36,000-volt (4 disc) Strain Insulators. 
Prices G28 (asco ae sah oe See ee $15.60 


‘PRICES ON REQUEST 


1D-88 








January, 1920 


Westinghouse Switchboards 





Section 2-A 


WESTINGHOUSE SWITCHBOARDS 


GENERAL INFORMATION 


Westinghouse switchboards can be obtained to 
meet any commercial demand that may arise in the 
control and application of electric current. 


Standard panels using standard apparatus for 
various classes of service have been designed, and 
those of the smaller capacities, intended primarily 
for light and power systems of small industrial 
plants, public garages, small hotels, and central 
stations of small capacity are listed in this catalogue. 
These panels will be found to meet practically all 
ordinary requirements that may come up in switch- 
board installations. Drawings are available and a 
board made up of such panels can be shipped in less 
time and furnished at less cost than one having 
special panels. 


It is, therefore, of advantage for the Customer to 
select standard panels whenever possible 


However, for special conditions that cannot be 
met by these standard panels, or where special 
material is desired, the extensive manufacturing 
facilities and long engineering experience of the 
Westinghouse Company insure that such proposi- 
tions will be taken care of promptly and completely 
when referred to the Company with complete details 
of special requirements. 


The selection of suitable switchboard apparatus 
for certain requirements is naturally governed by 
several conditions. In some cases first cost is the 
determining feature. In most cases continuity of 
service is of considerable mportance. In many 
cases continuity of service must be prov ded regard- 
less of cost. In all cases. the maximum degree of 
safety to life and property that can be obtained 
should be the goal. These, and other considerations, 
such as space available, voltage and capacity of 
plant, govern the proper selection of a switchboard 
equipment. 


Panel Materials 


Black marine-finished slate and black marine- 
finished blue Vermont marble have been adopted 
as the standard materials for Westinghouse switch- 
boards. Slate is one of the strongest and most 
serviceable materials known for this service, and 
where the voltage of live parts mounted on it does 
not exceed about 750 volts, its insulating properties 
are entirely satisfactory. Marble is used only for 
those panels which require a higher dielectric 
strength. 


In appearance, black marine-finished slate and 
marble are a dull velvety black which may easily 
be kept in good condition, and when rubbed with 
oil this finish will not show oil stains. This feature 
is of special importance where oil circuit-breakers 
are mounted directly on the panels. 


When desired, other materials and finishes may 
be obtained on special order, involving an increase 
in price and a longer delivery. 

Finish 

The standard black-marine finish is a durable 
finish of a dull velvety black appearance. It can 
readily be applied to switchboards in the field when 
the finish has been marred, or where the customer 
wishes to refinish an existing polished or black- 
enameled board. Other finishes than black marine 
can be obtained on special order, but in general, a 


longer delivery may be expected where such finishes 
are specified. 


On the standard panels the finish of all metal 
parts on the front not carrying current is also black 
marine; current-carrying parts on the front of the 
panels are of polished copper or the equivalent of 
dipped finish. 

Frames are painted dull black. 


Assembly and Connections 


All Westinghouse panels for which frames are 
included and which have apparatus mounted di- 
rectly on them, are completely assembled, with the 
exception of the meters and relays, and wired at 
the Works before shipment. 


On remote-control boards all busses and connec- 
tions are shipped in bulk uncut. On pane'-mounted 
boards, if bus-bars and connections are of strap, 
rod, or tubing, they are cut, bent and put in place; 
if they are of wire they are shipped in reels, uncut, 
together with the wire for instrument busses and 
for primary leads of voltage transformers. 


The main connections for 600 volts and below are 
bare for all capacities. For higher voltages up to 
and including 2500, the main connections are of 
insulated wire up to 225 amperes. For larger capac- 
ities the main connections included in equipment 
style numbers are furnished bare, and must be 
insu’ated by the purchaser during installation if 
conditions so require. This insulation may consist 
of treated cloth tape or micarta tubing (refer to 
section on ‘“‘ Westinghouse Insulating Materials and 
Supplies’’). 


The standard terminals furnished on apparatus 
are suitable for the required size and number of 
cables per lead corresponding to the National 
Electrical Code rating of rubber-insulated cables for 
the particular ampere capacity. Ordinarily, stand- 
ard terminals are larger than required due to the 
apparatus being used on circuits of less than the 
apparatus rating, or to the use of cable having other 
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GENERAL INFORMATION—Continued 


insulation than rubber. Unless the customer ad- 
vises the size of cables he will use, terminals will be 
supplied according to our understanding of his 
circuit requirements, or, if these cannot be judged 
the terminals will be standard for the capacity of the 
apparatus. 

A wiring diagram showing complete connections 
is supplied with each switchboard. 

Grounding Framework—lIn general, the frame- 


-work of switchboards for voltages above 150 volts 


should be effectively grounded except for D. C. 


‘grounded service (ra‘lway circuits), and for D. C. 


series circuits when the latter are provided with 
suitable rubber; mats or wooden insulating plat- 
forms so that no person can inadvertently come in 
contact with such ungrounded parts while standing 
on any grounded surface (including floors of con- 
ducting materials). The grounding of non-current- 
carrying parts and the guarding of current-carrying 
parts’ is more important in those instalkations 
where unauthorized and untrained employees are 
liable to come in contact with the apparatus than 
in stations where only authorized and experienced 
employees are permitted. Westinghouse switch- 
boards are designed to conform as nearly as possible 
with the general provisions of existing safety codes, 
but where there are special local safety require- 
ments, customers must call attention to them at 
the time of ordering switchboards, if provision is 
to be made for taking care of such requirements 
in the building of the switchboard. 


Instrument Equipment 


The instruments regularly included in the panel 
equipment of Westinghouse switchboards are the 
standard Westinghouse apparatus and are of the 
highest grade. The meters supplied are the 7-inch 
round pattern instruments, except in the case of the 
smaller switchboards, where the 5-inch round type 
meters are furnished. 


Field Rheostats 


Field rheostats are operated by means of a hand 
wheel on the front of the panel, from which a shaft 
extends through the panel to the rheostat, or to a 
rotating mechanism for remote control. 

Rheostat mountings are not included in the style 
number and list price of Westinghouse panels, but 


the generator and exciter panels are drilled for 
standard mounting. ; 

If other than Westinghouse rheostats are to be 
provided for they must be remote controlled, as the 
panels are not adapted for other than Westing- 
house rheostats mounted directly on the rear of the 
panels. Drilling templates and necessary outline 
should accompany order. 

(For detailed data refer to ‘‘Rheostat Mountings” 
in the section on Switchboard Accessories.) 


Ground Detector Outfits 


Ungrounded systems should be equipped with 
some form of ground detector for indicating 
grounded circuits. For systems up to and including 
600 volts, the ground detector consists of incandes- 
cent lamps capable of withstanding full bus-bar 
voltage connected in series from each bus-bar to 
ground so as to form a continuously indicating 
detector. 

For 1100 volts and 2200 volts a continuously 
indicating static ground detector mounted on 
brackets above the top of the switchboard is used, 
but is not supplied as part of the standard generator 
panel equipment and must be ordered separately. 
Refer to type JB alternating-current switchboard 
panels in this section. 


Arrangement of Panels 


The sequence of panels is important on account of 
the necessity for designing a switchboard to provide 
for future extensions, for the most economical dis- 
tribution of bus-bar copper, and to provide means 
for measuring the total load. 

When a switchboard comprises generator, totaliz- 
ing, and feeder panels only, the standard arrange- 
ment of panels when facing the front of the switch- 
board is to place the generator panels at the left, 
the feeder panels on the right, and the load or 
instrument panels between the two. 

In fixing any arrangement of panels it is most 
practical and economical to locate the heaviest 
capacity panels next to the totalizing panel, the 
lightest capacity panels being located at the ends. 
The bus-bar copper can then be tapered by the use 
of laminated bus-bars. This construction reduces 
the amount of bus-bar copper to a minimum and 
permits making extensions easily. 
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GENERAL INFORMATION—Continued 


Capacity of Switchboard Apparatus 


The ampere rating of a switchboard panel cor- 
responds to the capacity of the switches or circuit- 
breakers mounted on the panel or controlled from it. 
The switches and circuit-breakers listed on Westing- 
house panels are rated in accordance with the Na- 
tional Electrical Code and will carry their rated 
amperage continuously. 

Switches and circuit-breakers are given a maxi- 
mum rating as they reach a final temperature 
quickly when carrying a steady current. Their ca- 
pacity must therefore correspond to the one or two- 
hour overload capacity of the machine or circuit, if 
such a rating exists, in addition to its continuous 
capacity. ° 

The usual temperature rise guarantee for switch- 
board apparatus when carrying its rated current is 
28 degrees C. for knife switches, 30 degrees C. for 
conducting parts of carbon and oil circuit-breakers, 
and 50 degrees C. for cireuit-breaker coils and 
frames. Bus-bars and connections are proportioned 
so as not tc exceed 28 degrees C. rise and instrument 
transformeis are not allowed to exceed 50 degrees'C. 
Shunts and resistances are exempt from tempera- 
ture limitations. A room-temperature of 25 degrees 
C. is used as a basis. Where the room-temperature 
exceeds this value, larger capacity apparatus should 
be chosen in order that the ultimate temperatures 
will not exceed those fixed on this basis. 

The maximum possible setting of overload circuit- 
breakers should not be less than the momentary 
overload capacity of the machine or circuit. 

Ammeters are commonly furnished with full 
scales corresponding to approximately 125 to 150 
per cent of the ampere rating of the panel. This 
allows for overload swings and yet gives good read- 
ability on scale at normal load. 


Circuit-Breaker Calibration 


The tripping range of overload automatic circuit- 
breakers is from 80 to 160 per cent of their normal 
current rating. 


Fuses 


All fuses supplied on Westinghouse switchboards 
are Westinghouse enclosed fuses. They conform to 
the requirements of the National Electrical Code 
where it applies, and are included in the ‘‘List of 
Approved Fittings’ issued oy the National Board 
of Fire Underwriters. 

Unless otherwise specified, fuses of the same 
capacity as the switches will be furnished. When 
desired, fuses of smaller capacity will be furnished 


according to the following list. The switch capacity 
must be the same as that of the fuse holder. 
_— ——— AMPERE RATINGS—————______ 


Fuse 
Holder 250-Volt Fuses 600-Volt Fuses 
30 6, 10, 15, 20, 25, 30 3.5. 7 L0,.15,.20,.25. 30 
60 40, 50, 60 40, 50, 60 
100 70, 80, 100 70, 80, 100 
200 125, 150, 175, 200 125, 150, 175, 200 
400 225, 250, 275, 300, 350, 400 225, 250, 275, 300, 350, 400 
600* 500, 600 500, 600 


*These capacities above 250 volts are not included in the 
National Electrical Code. 


Bus-Bars 


The amount of bus copper required for a switch 
board equipment depends on the arrangement of 
panels and the distribution of circuits; hence, bus- 
bars are not included in the panel style numbers 
listed in this catalogue and must be ordered sepa- 
rately. 

Safe Carrying Capacity—The amperes allowable 
per strap in the bus-bar will vary acccrding to the 
conditions of installation and service, 

The table below may be used as a guide in ordinary 
work. The values are based on 34-inch spacing be- 
tween adjacent faces of straps, and on a temperature 
rise of not more than 28 degrees Centigrade above 
a room temperature of 25 degrees Centigrade. A 
reduction in the spacing between straps will materi- 
ally decrease the amperes allowable per strap. 


Maximum Contin- ——Amperes per Copper Strap — 
uous Bus Capacity 2” x lf’ 3’ x ye" 
Amperes Strap Strap 
500 400 600 
1000 350 550 
1500 eas 500 


For direct-current three-wire systems, include 
for third or neutral bus to rear of feeder panels, one 
strap of same size as other two buses. On rear of 
generator panels, when more than one generator 
panel is used, include for equalizer buses two buses 
each of capacity of largest generator. 

For calculating the amount of copper needed for 
direct-current two-wire systems, the cross-section 
of the equalizer bus-bar is in general made about 
one-half that of the positive or negative bus behind 
the generator panels. 


Bus-Bar Prices 


When switchboard panels are for bus-bar opera- 
tion the total list price of the switchboard is the list 
price of the panels with their equipment, selected 
from column headed ‘‘Bus-Bar Operation” in table 
of style numbers, plus a list price for bus-bar copper 
and insulators using the following unit prices: 


Size of Strap List Price 
Inches Per Foot 
2x\% $1 25 


3x k 1 75 
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GENERAL INFORMATION—Continued 


INSTRUCTIONS FOR ORDERING 


Standard Westinghouse switchboard panels are 
described in the following pages of this section, 
and are listed by Style Numbers. — 

Standard panels should be ordered by these Style 
Numbers. 

When a panel is ordered by Style Number, the 
purchaser will receive all of the apparatus included 
in that Style Number. The apparatus included is 
given in the following pages for each panel listed. 

Prices not given herein will be furnished on 
application to the nearest district office. 

When a panel or section is ordered by Style 
Number and no changes are to be made, no data 
sheet will be required. If, however, the panel is to 
be added to, or must match, an existing switch- 
board, or any other variations are required, the 
order must be accompanied by a switchboard data 
sheet Form No. 2724, completely filled out. If the 
data sheet does not seem to cover all of the pur- 
chaser’s requirements and conditions, explanatory 
notes, sketches or drawings should also accompany 
the order to givecomplete information. Fullinforma- 
tion given at the time of entering the order prevents 
unnecessary correspondence and delay in shipment. 

It is urged that, if possible, panels be selected from 
those listed, without alteration, as manufacturing 
information has been prepared on such panels and 
quick deliveries can be made. Panels covering a 
very wide range of application have, therefore, been 
listed so that any probable condition can be met by 
applying a standard panel. 

The feeder panels listed may be adapted to control 
a smaller number of circuits than is included under 
the style number, in which case a deduction from the 
list price of the panel will be made for each feeder 
circuit omitted. The amount of this deduction is 
given in the following pages in connection with the 
various types of boards listed. 


Panels forming part of a multi-panel switchboard 
requiring bus connections include all necessary bus- 
bar brackets, connections for operating the switch- 
board, etc., but do not include the bus-bars. Orders 
and requests for prices, therefore, should state 
whether the panels are “Panels for Individual 
Operation” or ‘‘Panels for Bus-Bar Operation.” 

Pipe sockets designed to receive 34-inch gas pipe, 
are provided with all panels listed, but the brace 
pipe and flange for connecting the pipe to the wall or 
floor are not included in the Style Number and 
should be ordered separately. For these additional 
details, see section on “‘Switchboard Accessories.’ 

Additions to Switchboards—All panels manu- 
factured and assembled at the Works are supplied 
with a nameplate secured to the rear of the panels 
for identification and containing the following in- 
formation: 


1. Stock order number. 
2. Shade of marble or finish of slate. 


3. Number of panel. 


These nameplates have been used since 1907 and 
this information should be furnished with the order 
when additions are to be made to Westinghouse 
switchboards. If it is known that changes have 
been made by the Purchaser since installation, the 
Company should be advised in regard to such 
changes if they have any bearing on the design of 
the new panel on order. 

If panels are to be added and matched to switch- 
boards not manufactured by this Company or to 
Westinghouse switchboards not built at the Works, 
outline drawings or sketches of the existing board 
should accompany order. 





Black-Dial Meters 


Will be Furnished if Desired at No Change in 


List Price 
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TYPE JD TWO-WIRE DIRECT-CURRENT SWITCH- 
BOARD PANELS 


110-220 VOLTS 


Application—Type JD switchboards are particu- 
larly adapted to the control of from one to three 
generators in small industrial plants and central sta- 
tions operating direct-current two-wire systems of 
250 volts or less. 

Capacity—The capacity of a single generator panel 
is limited to 300 amperes with type CD and 600 am- 
peres with type CC circuit-breakers, and that of a 
complete switchboard composed of these panels to 
1500 amperes, with the number of panels limited to 
six. For greater capacities, a switchboard composed 
of type GD panels is recommended. 

Type Designation—According to the usual method 
of designating types of panels, the letter J signifies 
that the panel is mounted on a type J 14-inch pipe 
frame, and the second letter D indicates direct-cur- 
rent application. 

» Panel Construction—Each panel consists of a sin- 

gle section, 48 inches high by 12, 16, 20, or 24 inches 
wide, 114 inches thick, with 34-inch bevels on front 
edges, bolted at the four corners to the switch- 
board frame. This frame is made of 1}4-inch pipe 
aprights, resting in floor flanges and supporting the 
necessary panel and top-iron brackets, to which 
the panel is bolted. The total height of the panel 
is 7634 inches. 

Automatic protection is provided for the genera- 
tor circuits by (a) single-pole type CC or CD carbon 
circuit-breakers, or (b) enclosed fuse blocks mounted 
on the front of the panel; for feeder circuits by (a) 
single-pole type CD or CC carbon circuit-breakers, 
(b) enclosed fuse blocks on the front of the panel, or 
(c) enclosed fuse blocks on slate bases mounted on 


Feeder Panel Gen. Forel 








TYPE “JD 2@WIRE SEF 

LIGHT-AND-POWER — ‘FI. 

PANELS Com. 
Fid. 


Sh. Fid. 


DIAGRAM OF TYPICAL CORRECTIONS 





Fic. i—TypzE JD Drrect-CurRENT SwitcH 
BOARD PANELS 


brackets on rear of panel. Style number includes 
type CD circuit-breakers up to 300 amperes and 
type CC for larger capacities. 


Field Rheostats—Standard generator panels wil! 
be drilled for tetrapod rheostat mounting. 


The panel style number does not include the rheos- 
tat mounting or the operating mechanism, but does 
include the necessary panel drilling to mount them. 


Data Sheet—Each order for a switchboard shoula 
be accompanied by a switchboard data sheet, Forn: 
No 2724, completely filled out. Full inforinatior 
given at the time of entering order prevents t..necex 
sary correspondence and delay in shipment, 


Shipment—Any one of the panels listed in this 
section can be shipped within 15 days after receipt 
of order at the factory with full and complete infor- 
mation and data sheet properly filled out. However, 
any change or substitution of apparatus as listed by 
style number will necessitate obtaining a new de- 
livery promise from the Works. 


Panel style numbers include the frame, the panel 
with apparatus mounted thereon according to sched- 
ules given, and necessary details and connections for 
operating a single panel. 

Bus-bars, when required, must be ordered sepa- 
rately. See also Instructions for Ordering.* 
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TYPE JD DIRECT-CURRENT SWITCHBOARD PANELS- Continued 


GENERATOR PANELS 
With Circuit-Breaker Protection 
110-220 VOLTS 


a ea snp 








For a single-throw system order panel Fig. 2 for 
the first machine installed and panel Fig. 3 for each 
succeeding machine. 


*One voltmeter, type SL. 





Fic. 2 


One ammeter, type SL: 





Fic. 3 


For a double-throw system order panel Fig. 4 for 
the first machine installed and panel Fig. 5 for each 
succeeding machine. 





Fic. 4 


Schedule of Apparatus 


One double-contact type RS voltmeter switch 
with a removable handle.* 
One single-pole circuit-breaker; type CD for ca- 
pacities up to and including 300 amps., and type CC 


One drilling only for standard Westinghouse tetra- 
pod rheostat mounting. 


tThese panels will not line up with other panels as meters and rheostats will be mounted lower down. 


Approximate weight, boxed, 700 pounds. 
Bus-bars and bus-connections are not included in the above style numbers. 


Order by Style Number 


‘ above 300 amps. 
One knife switch, type A two-pole. 








*One ground detector outfit. WWith panel Fig. Sand “only, 
‘ LIST PRICE———————_—__, 
——AMPERE CAPACITY—— Panel 110 VoLts _ ,220 VoLts 
' PANEL STYLE No. Circuit- Ammeter Width Individual Bus-Bar Individual Bus-Bar 
14 110 Volts 220 Volts Fig. Switch Breaker Full Scale Inches Operation Operation Operation Operation 
Single-Throw 
167607 167608 2 30 30 50 16 $240 00 $250 00 $245 00 $255 00 
167609 167610 2 60 60 100 16 245 00 255 00 250 00 260 00 
T67611 167612 a 100 100 200 16 250 00 260 00 255 00 265 00 
167613 167614 2 200 150 200 16 260 00 27000 265 00 275 00 
167615 167616 2 200 200 300 16 265 00 275 00 270 00 28000 
167617 167618 2 400 300 500 16 285 00 295 00 290 00 300 00 
i 167619 167620 2 400 400 600 16 335 00 345 00 340 00 350 00 
} 167621 167622 2t 600 600 1000 20 330 00 390 00 40000. £4410 00 
: 167988 3 30 30 30 16 190 00 200 00 190 00 200 00 
167939 3 60 60 100 16 195 00 205 00 195 OO 205 OO 
167990 3 100 100 200 16 200 00 21000 200 00— 210 00 
167991 3 200 150 200 16 210 00 22000 21000 £220 00 
4} 167992 3 200 ~—-200 300 16 21500 22500 21500 225 00 
167993 3 400 300 500 16 240 00 25000 24000 250 00 
167994 3 400 400 600 16 285 CO 295 00 285 00 295 00 
167995 3t 600 600 1000 20 330 00 340 00 33000 £350 00 
j Double-Throw 
' 167623 167624 4 30 30 50 16 265 00 27500 27000 280 00 
4 167625 167626 4 60 60 100 16 275 00 285 00 28000 290 00 
TER 167627 167628 4 100 100 200 16 280 00 290 00 285 00 295 00 
‘4 167629 167630 4 200 150 200 16 295 00 310 00 305 00 320 00 
; 
| ‘y 167631 167632 4 200 200 300 16 300 OO 315 00 325 00 340 00 
| 167633 167634 4 400 300 500 16 330 00 350 00 36000 375 00 
; 167635 167636 4 400 400 600 16 400 00 425 00 41000 £435 00 
167637 167638 At 600 600 1000 20 480 00 52000 490 00 - 525 00 
167996 5 30 30 50 16 215 00 225 00 21500 225 00 
167997 5 60 60 100 16 225 00 235 00 225 00 235 00 
ih 167998 5 100 100 200 16 235 00 245 00 235 00 245 00 
wh 167999 5 200 150 200 16 245 00 260 00 245 00 260 00 
ind 168000 5 200 200 300 16 250 00 265 00 25000 265 00 
ay 168001 5 400 300 500 16 295 00 310 00 295 0O 310 0O 
168002 5 400 400 600 16 340 00 355 00 340 00 355 0O 
: 168003 57 600 600 1000 20 415 00 46000 41500 460 00 
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TYPE JD DIRECT-CURRENT SWITCHBOARD PANELS—Continu2d 


GENERATOR PANELS WI 


With Fuse Protection 
110-220 VOLTS 


For a single-throw system order panel Fig. 6 for 
the first machine installed and panel Fig. 7 for each 
succeeding machine. 





Fic. 7 


Schedule of Apparatus 


*One voltmeter, type SL 
One ammeter, type SL. 
One dri ling only for standard Westinghouse tetra- 
pod rheostat mounting. 
*With panel Fig. 6 and 8 only. 


—-AMPERE CAPACITY— 


PANEL STYLE No. Ammeter Width Individual Bus-Bar Individual Bus-Bar } 
110 Volts 220 Volts Fig. Switch Fuse FullScale Inches Operation Operation Operation Operation a | 
Single-Throw h it } 

167639 _167640 6 30 30 50 16 $215 00 $225 00 $220 00 $230 00 val j 
167641 167642 6 60 60 100 16 220 00 230 OO 225 OO 235 OO ete 
167643 167644 6 100 100 200 16 230 OO 240 00 235 OO 245 00 
167645 167646 6 200 150 200 16 245 OO 255 OO 250 00 260 00 
167647 167648 6 200 200 300 16 250 00 260 00 255 OO 265 0O 
167649 167650 6 400 300 500 16 290 OO 3800 00 295 OO 3805 00 
167651 167652 6 400 400 600 16 305 OO 315 OO 325 00 335 00 
167653 167654 6 600 - 600 1000 20 375 OO 395 00 385 00 410 00 

168004 7 30 30 50 16 165 OO 175 OO 165 00 175 OO 

168005 7 60 60 100 16 170 00 180 OO 170 OO 180 OO 

168006 7 100 100 200 16 180 00 190 00 180 00 190 OO 

168007 7 200 150 200 16 195 00 205 00 195 00 205 OO 

168008 7 200 200 300 16 200 0O 210 OO 200 00 210 00 

168009 7 400 300 500 16 240 00 255 OO 240 0O 255 OC 

168010 7 400 400 600 16 245 OO 275 CO 245 OO 275 OO 

168011 7 600 600 1000 20 325 OO 365 OO 325 OO 365 OO 

Double-Throw 

167655 167656 8 30 30 50 16 225 00 240 00 230 00 245 00 
167657 167658 8 60 60 100 16 230 OO 245 OO 235 00 250 00 
167659 167660 8 100 100 200 16 240 00 255 OO 245 00 260 00 
167661 167662 8 200 150 200 20 260 00 385 OO 265 OO 290 00 
167663 167664 8 200 200 300 20 265 0O 290 00 270 00 295 OO 
167665 167666 8 400 300 500 20 315 OO 345 00 320 00 350 00 
167667 167668 8 400 400 600 20 335 00 365 OO 340 00 370 OO 
167669 167670 8 600 600 1000 24 415 00 465 00 420 00 470 00 

168012 9 30 30 50 16 170 OO 190 00 170 OO 190 00 

168013 9 60 60 100 16 180 OO 195 OO 180 00 195 00 

168014 9 100 100 200 16 205 OO 215 00 205 OO 215 00 

168015 9 200 150 200 20 210 OO 235 OO 210 00 235 00 

168016 9 200 200 300 20 215 00 240 00 215 OO 240 00 

168017 9 400 300 500 20 270 0O 295 OO 270 00 295 00 

168018 9 400 400 600 20 290 00 315 0O 290 OO 3815-00 

168019 9 600 600 1000 24 365 00 420 00 365 OO 420 00 


Approximate weight boxed, 650 pounds. 


Bus-bars and bus-connections are not included in the above style numbers. 


Order by Style Number 
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For a double-throw system order two panels Hi 
Fig. 8 for the first two machines installed and panel i 
Fig. 9 for each succeeding machine. . 





*One ground detector outfit. 
One double-contact type RS voltmeter switch 
with a removable handle.* 
One knife switch type A three-pole 
Two fuse blocks and fuses, enclosed type 


——-——LIST PRICE- 
110 VoLts 





220 VoLts 





—— 


Panel 
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TYPE JD DIRECT-CURRENT SWITCHBOARD PANELS—Continued 


ALTERATIONS FROM STANDARD FEEDER PANELS LISTED 


The feeder panels listed may be adapted to con- 
troi a smaller number of circuits than is included 
under the style number, in which case a deduction 
from the list price of the panel will be made for each 
feeder circuit omitted, according to the following 


table. It should be noted, however, where switches 
are omitted from standard panels, that the space 
will remain blank, in order to maintain standard de- 
sign «nd to permit of a nossible future addition of 
the omitted circuit. 


Derpuctions FroM PANEL LisT PRICE 


—_—s—Ia— eee A 
i Single-Throw Single-Throw Double-Throw Double-Throw 
C ampere Fuses on Front Fuses on Rear Fuses on Front Fuses on Rear 
apacity 

30 $ 5 00 $10 50 $ 8 75 $12 00 

60 8 00 12 50 10 00 14 00 

100 12 50 19 50 14 50 21 50 

200 16 50 22 00 22 00 24 00 

300* 30 00 36 OO 42 00 50 00 

400 32 75 , 38 50 44 00 53 50 


*Capacity of switch is 400 amperes, fuses 300 amperes. 


FEEDER PANELS 


With Two-Pole Knife Switches and Single-Pole Circuit-Breakers / 
110-220 VOLTS 








Schedule of Apparatus 


fer circu1t— 
One knife switch, type A two-pole, single-throw. 


One circuit-breaker; type CD for capacities of 300 amps. and below, and type CC above Sto amps. 


AMPERE CAPACITY AND 





Number of Throw DISTRIBUTION OF SWITCHES Panel ——— LIST PRICE 
Panel Circuits Per Oo AND CIRCUIT-BREAKERS Width Individual Bus-Bar 
Style No. Panel Fig. Switch $1 Ci Inches Operation Operation 
168020 i 10 Single 1— 60 i- 60 12 $115 OO 130 00 
168021 1 10 Single 1-100 1-100 12 120 00 135 00 
168022 1 10 Single 1-200 1-200 12 130 00 145 00 
168023 1 10 Single 1-400 1-300 12 150 00 165 00 
168024 i 10 Single 1-400 1-400 12 190 00 ~ 205 00 
168025 1 11 Double i- 60 i- 60 12 120 00 140 00 
168026 1 11 Double 1-100, 1-100 12 125 00 145 00 
168027 1 11 Double 1-200 1-200 12 140 00 160 00 
168028 1 11 Double 1-400 1-300 12 170 00 195 00 
168029 1 11 Double 1-400 1-400 12 210 00 250 00 
168030 2 10 Single 2- 60 2- 60 20 170 00 185 00 
168031 2 10 Single 2-100 2-100 , 20 180 00 195 0O 
168032 2 10 Single 2-200 2-200 20 205 00 220 00 
168033 2 10 Single 2-400 2-300 20 245 00 265 00 
168034 2 10 Single 2-400 2-400 20 320 00 345 00 
168035 2 ii Double 2- 60 2- 60 20 200 00 235 00 
168036 2 11 Double 2-100 2-100 20 205 00 245 00 
168037 2 11 Double 2-200 2-200 20 235 00 285 00 
168038 2 11 Double 2-400 2-300 20 290 00 345 00 
168039 2 il Double 2-400 2-400 20 380 00 460 00° 
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TYPE JD DIRECT-CURRENT SWITCHBOARD PANELS—Continued 





FEEDER PANELS 
With Single-Throw Switches Fused on Front of Panel 


Fic. 13 


110-220 VOLTS 





Schedule of Apparatus 


Fused knife switches, type A 2-pole, single-throw. 


Panel 


Style No. 


167671 
167672 
167673 


167674 
167675 
167676 


167677 
167678 
167679 


167680 
167681 
167682 


167683 
167684 
167685 


167686 
167687 
167688 


167689 
167690 
167691 


167692 
167693 
167694 


167695 
167696 
167697 


167698 
167699 
167700 


167701 


167702 


167703 


Number of 
Circuits Per 
Panel 


-— 


_ 


9 
12 
20 


Fig. 


12 
12 
12 


12 
12 
12 


12 
12 
14 


15 
16 
13 


13 
13 
13 


12 
12 
14 


14 
15 
16 


12 
12 
12 


12 
12 
12 


12 
12 


14 
“14 


15 
16 


AMPERE CAPACITY OF FUSES AND DISTRIBUTION OF 
SWITCHES AND FuSES 


$1 
1-400 
1-400 
1-400 


1-300* 
1-300* 
1-200 


1-200 
1-100 
1-100 


1- 60 
2- 30 
1-400 


1-400 
1-300* 
1-300* 


2-200 
2-200 
2-100 


2-100 
2— 60 
3- 30 


2-400 
2-400 
2-400 


2-300* 
2-360* 
2-300* 


2-200 
2-200 
3-100 


3-100 
3— 60 
4- 30 


82 
1-400 
1-300* 
1-200 


1-300* 
1-200 
1-200 


1-100 
1-100 
1- 60 


1- 60 
2— 30 
2-200 


2-100 
2-200 
2-100 


2-200 
2-100 
2-100 


2- 60 
2— 60 
3- 30 


2-400 
2-300 * 
2-200 


2-300* 
2-200 
2-100 


2-200 
2-100 
3-100 


3- 60 
3- 60 


4- 30° 


S3 S4 S5 
1-100 
1- 60 
1- 60 1-60 
2- 30 2-30 2-30 
2-100 
2- 60 
2- 60 2-60 oF) 
3- 30 3-30 3-30 
Jans ° 
3-100 
3- 60 rr 
3- 60 3-60 i 
4- 30 4-30 4-30 


*Capacity of switch is 400 amperes, fuses 30% amperes. 
Approximate weight, boxed, 400 pounds. , 
Bus-bars and bus-connections are not included in the above style numbers. 


Order by Style Number 


Panel 
Width, 
Inches 


12 
12 
12 


12 
12 
12 


12 
12 
12 


12 
12 
16 


16 
16 
16 


16 
16 
16 


16 
16 
16 


20 
20 
20 


20 
20 
20 


20 
20 
24 


24 
24 
24 


Section 2-A 


-——— List Prick ——— 
Individual 
Operation 


$210 
200 
180 


190 
170 
140 


130 
155 
140 


145 
260 
230 


240 
215 
200 


230 
215 
270 


240 
270 
375 


375 
355 
310 


00 
0O 
00 


00 
00 
00 


00 
00 
00 


00 
00 
00 


00 
00 
00 


00 
00 
00 


00 
00 
oo 


00 
00 
00 


Bus-Bar 
Operation 


$220 
210 
190 


200 
180 
150 


135 
165 
150 


160 
285 
240 


250 
225 
210 


260 
230 
290 


260 
285 
400 


385 
370 
330 


365 
315 
285 


255 
235 
400 


355 
405 
530 


1410-8 


00 
00 
00 


00 
00 
00 


00 
00 
0 


0O 
00 
00 


00 
co 
00 


00 
oO 
00 


00 
00 
00 


00 
00 
00 


00 
00 
00 


00 
00 
oo 


00 
0O 
00 
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TYPE JD DIRECT-CURRENT SWITCHBOARD PANELS—Continued 


FEEDER PANELS 


With Single-Throw Switches Fused on Rear of Panel 
110-220 VOLTS 











January, 1920 


List PRICE 


Fic. 18 Fic. 19 Fic. 20 Fic. 22 
ii} 
| 
) Schedule of Apparatus 
Knife switches, type A, two-pole, single-throw. 
Fuse blocks and fuses, enclosed type, mounted on rear. 
i 
! ; Number of AMPERE CAPACITY OF FUSES AND DISTRIBUTION OF Panel 
‘ Panel Circuits Per SWITCHES AND FuSES Width, Individual 
Style No. Panel Fig. Si S82 $3 $4 $5 S6 Inches Operation 
167704 3 17 1-400 1-400 124000) saottecs . Ae neue 12 $345 OO 
; 167705 3 17 1-400 1230081 12200 oth eset: ae ite 12 305 00 
iy 167706 3 17 1-300* 1°3008. (123008, eee ae ee & 12 345 00 
167707 3 17 1-300* 1-200 1=100 7 aaron are eae 12 260 00 
167708 3 17 1-200 1-200 1-200-)  Aepes <i Pan 12 225 00 
167709 3 17 1-200 1-100 1— 60) Se ae ae 12 200 00 
167710 4 19 1-100 1-100 1-100 1-100 Bate sat 12 230 00 
167711 4 19 1-100 1-100 1- 60 i- 60 aye yt 12 210 00 
167712 5 20 1- 60 1- 60 1- 60 1- 60 1-60 ne 12 230 00 
167713 12 21 2- 30 2-130) 12 S0NM 2-2 30M -G0 n= 30) 12 400 00 
} 167714 5 18 1-400 2-200 02-200, samen nant ie 16 410 00 
i 167715 5 18 1-400 2-SO0mm = 1008 ee JR ee 16 380 00 
4 167716 5 18 1-400 2-100 42-100 ..... Pe Set ML 355 00 
oat 167717 5 18 1-300* 2-200 2=200 Re 22 ee 16 390 00 
} 167718 5 18 1-300* 2-200 1mm i2—100 eae ee Be Bais 16 375 OO 
ai 167719 5 18 1-300* 2-100 |, 2-100" ghides oe PS ss LG 355 00 
|} 167720 6 17 2-200 2-200: 22008) I eescae bm a 16 390 00 
167721 6 17 2-200 2-100 2-60. nnd ie! eho 16 335 00 
| 167722 8 19 2-100 2-100 2-100 2-100 oath aes. 16 400 00 
167723 8 19 2-100 2-100 2-60 2-60 sites ee 16 395 00 
167724 10 20 2- 60 2- 60 2-60 2-60 2-60 LOOK 16 410 00 
4 167725 18 21 3- 30 3- 30 3-— 30 3- 30 3-30 3-30 16 535 00 
167726 6 17 2-400 2-400 2-400) | eee Jie ato 20 655 00 
a4 167727 6 17 2-400 2-300® 2-200... SA 1 EERO 555 00 
i] 167728 6 17 2-300* 2-300" .2-300* ..... » Ee, CRO 605 00 
167729 6 17 2-300* 2-D00MNE2 1 OO UN he: - oe) bt 20 470 00 
: 167730 6 17 2-200 2-200n Mere =200 Man tena me. cies 20 395 00 
p 167731 6 17 2-200 2-100 2- 60 ate 5s wal fs 50: 20 335 00 
167732 12 19 3-100 3-100 3-100 3-100 fer tees 24 580 00 
167733 12 19 3-100 3-100 3- 60 3- 60 om cers 24 535 00 
167734 15 20 3- 60 3- 60 3- 60 3- 60 3-60 Leal 24 585 00 
167735 24 21 4— 30 4—) 3010: 43300 eae 30m 4-30 4-30 a. 725 00 


; *Capacity of switch is 400 amperes, fuses 300 amperes. 
Approximate weight, boxed, 400 pounds. 
Bus-bars and bus-connections are not included in the above style numbers. 


Order by Style Number 








Bus-Bar 
Operation 
355 OO 
315 00 
355 00 
270 0O 


235 00 
270 00 
240 00 
220 00 


240 00 
415 00 
420 00 
390 00 


365 00 
400 00 
385 00. 
365 00_ 


410.00. 
345 00 
410 00 
405 00 


420 00_ 
550 00. 
665 00 
565 00 


615 00 

480 00 
410 00. 
350 00 


590 00 
545 00 
595 00 
750 00 


1410-6 
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TYPE JD DIRECT-CURRENT SWITCHBOARD PANELS—Continued Hil 


FEEDER PANELS 


With Double-Throw Switches | ij 
110-220 VOLTS | 





Schedule of Apparatus 


Knife switches, type A, two-pole, double-throw. ‘ 
Fuse blocks and fuses, enclosed type, mounted on front of panel, or on rear. Fuses are connected to the 
hinge jaw of switches by copper strap. 


Number of Location AMPERE CAPACITY OF FUSES AND DISTRIBUTION Panel List PRICE 
Panel Circuits Per __ of OF SWITCHES AND FusES Width, Individual Bus-Bar 
Style No. Panel Fig. Fuses S1 $2 $3 54 Inches Operation Operation 


167736 3 22 Front 1-100 1-100 1-100 aan’ 16 $225 00 $235 00 
167737 3 22 Front 1- 60 1- 60 1- 60 niet 16 180 00 190 00 

iss, vate 22 Front 1- 30 1- 30 1- 30 1-30 16 205 00 215 00 
167739 2 22 Front 1-400 1-400, cea) hav aes 20 340 00 350 00 

7740 2 22 Front 1-300* 1-300* rae shee 20 315 00 325 00 
167741 2 22 Front 1-200 1-200 uke his 20 220 00 230 00 
167742 2 23 Rear 1-400 1-400 Paes Se 12 360 00 375 00 
167743 2 23 Rear 1-300* 1-300* ee son 12 335 00 350 00 
167744 2 23 Rear 1-200 $2300 2) Sr ee ened 12 260 00 275 00 
167745 3 23 Rear 1-100 1-100 1-100 ae 12 240 00 250 00 
167746 3 23 Rear 1- 60 1- 60 1- 60 ee 12 200 00 215 00 
167747 8 23 Rear 2- 30 2-30 -- 2+'30° > 2+30 12 (+2.:7835. 90 355 00 
167748 4 23 Rear 2-200 2-200 Sees ay 16 345 00 360 00 
167749 6 23 Rear 2-100 2-100 - 2-100 oe ee 16 360 00 375 00 
167756 6 23 Rear 2- 60 2- 60 2- 60 oR 16 400 00 420 00 
167751 12 23 Rear BA90" 1 S836 S730  a-30... 2 116.. 435 00 460 00 
167752 a. 23 Rear 2-400 2400 Se 9s - oe 20 570 00 590 00 
167753 4 23 Rear 2-300* 2-S00* as cinecgieid «v2 é Heer 90020 545 00 560 00 
167754 4 23 Rear 2-200 2-200 esr dhadaret od oe SO 350 00 365 00 
167755 9 23 Rear 3-100 3-100 3-100 aes 24 470 00 505 00 
bapape 2 23 Rear 3- 60 3- 60 3- 60 ae 24 395 00 420 00 


23 Rear 4- 30. 4 30 4 30 4~30 24 520 00 550 00 


*Capacity of switch is 400 amperes, fuses 300 amperes. 
Approximate weight, boxed, 400 pounds. 
Bus-bars and bus-connections are not included in the above style numbers. 


Order by Style Number 
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TYPE JD SWITCHBOARDS FOR MINES 
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FRONT AND REAR VIEWS oF TyPE JD SWITCHBOARD FoR THE ConTROL OF 
SYNCHRONOUS MoToR-GENERATOR SET FOR MINING SERVICE. 


Application 


Type JD mining panels are particularly adapted 
for the control of small direct-current generators 
and A.C.—D.C. motor-generator sets, operating two- 
wire, grounded-negative, direct-current systems of 
275 and 600 volts; and for the control of small 275- 
volt synchronous converters for mine service, operat- 
ing two-wire, grounded-negative, direct-current 
systems. 


Panel Description 


Type JD panels for mines, as indicated by the 
type letter J, are mounted on type J 14-inch pipe 
frames. 


Panels for the control of 275-volt direct-current 
engine-driven generators are in general similar 
to type JD generator panels, Style Nos. 167608-10- 
12-14-16-18-20-22, and 167988 to 167995, except the 
connections on the rear are made for a grounded 
negative; and a two-pole circuit-breaker is furnished 
for disconnecting the generator from the line or 
bus as required by the national Electrical Code 
(Fig. 13). 


*Standard panels do not include A.C. or D.C. bus supports 
or disconnecting switches: — ‘These can be furnished on special 
order. The locatién .and method of mounting the auto- 
transformers are shown in the above figure; they are not includ- 
ed as part of the switchboard, but are furnished with the 


synchronous motor. 


1410—32A 
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TYPE JD SWITCHBOARDS FOR MINES—Continued 


Rheostats, sheostat us-bars, disconnecting switches & thew supports not furnished except when 
mechanisms & auto- ordered for use wth switchboards Py. = or more motor-generator SAS 


on 


Uf Ag 
Bamana 
Switches 


transformers not sup- 
pled with switchboard 
To be furnished with 
Mmotor-generator set 


0¢. OC. 
Motor Foret Gen. Ponel. Gen Panel Feeger Panel. 



































Fic. 1—TyprE JD SwiTCHBOARD FOR MINES. 


As the negative side of the circuit is grounded, no 
ground detector outfit is supplied. The type RS 
voltmeter switch is single-contact, the negative 
side of the voltmeter being connected to ground. 


Panels for the control of 600- volt engine-driven 
generators are similar to the 275-volt panels de- 
scribed above, except that 600-volt apparatus is 
supplied. 


Panels for the control of direct-current generators 
which are part of motor-generator sets with over- 
load protection in the motor circuit, will have the 
connections modified in that carbon  circuit- 
breaker will be inserted in the positive side of the 
circuit. (See diagrams). The carbon breaker will 
also be equipped with a low-voltage release for trip- 
ping it when the motor breaker opens. 


Panels for the control of feeders are similar to 
type JD feeder panels, Style Nos. 168030 to 168034, 
except that a single-pole knife switch is furnished 


in place of each two-pole switch, and the switches 
are for 600 volts for the 600-volt panels. 

Panels for the control of induction motors are 
furnished in the form of sub-panels to be mounted 
directly below the direct-current generator panel, on 
the pipe-frame legs 

Panels for the contfol of self-starting synchron- 
ous motors are furnished as separate switchboard 
panels to stand adjacent to the direct-current gen- 
erator panel. 

Panels for control of 275-volt direct-current 
synchronous converters are arranged for starting the 
converter from the alternating-current end. The 
main panel contains the operating handle of the oil 
circuit-breaker for the high-tension side of the power 
transformers, and mounts the instruments and 
direct-current equipment with the exception of the 
field reversing switch. This field switch and the 
starting switch are arranged on a small separately 
mounted panel. 


SWITCHING EQUIPMENT AND AUTOMATIC PROTECTION 


For Motor-Generator Sets 


The type QF starter is double-throw; non-auto- 
maticfor starting, and automatic with overload in- 
verse-time-limit and low voltage release for running. 
The handles are interlocked so that the starting 
side must be closed first and so that the running 
sidefcannot be closed except within a fixed time 
interval after the starting side has been opened. 


The starting position magnetizes the auto-trans- 


‘formers and connects the motor to the starting volt- 


age, the tap leads of the transformer being perma- 
nently connected to the motor leads. In passing to 
the running position the auto-transformers are dis- 
connected from the line and full-line voltage is 
applied to the motor, 


1410-33A 
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TYPE JD SWITCHBOARD FOR MINES—Continued 


The type OF starter for three-phase service is four- 
pole double-throw with special moving contact 
arrangement. As listed with the motor panels, they 
are of two capacities, 300 amperes and 600 amperes. 

As an alternative to the 300-ampere type QF, a 
combination of remote mechanically operated auto- 
matic three-pole and non-automatic four-pole type 
F-1 breakers can be had. The three-pole breaker 
constitutes the running breaker. It is overload 
automatic, with inverse-time-limit and low-voltage 
release mechanisms. The four-pole breaker is the 
starting breaker; it magnetizes the auto-transform- 
ers and connects the motor to the starting voltage 
from separate handles interlocked as described 
above. A two-handle cover plate and current trans- 
formers for use with the automatic breaker will 
be supplied. This combination is applicable only 
for starting with two single-phase auto-transformers. 

The switching equipment for motors of capacities 
exceeding the ratings of the type QF starter are 
made up of either two or three single-throw breakers 
as follows: 

(a) Motors started by means of two single-phase 
auto-transformers have a standard three-pole run- 
ning breaker and a special four-pole starting breaker; 
(b) motors started by means of a three-phase auto- 
transformer have a standard three-pole running 
breaker and two special three-pole starting breakers 
operating in tandem. 

The sequence interlock between handles is 
provided to prevent the possibility of impressing 
full line voltage upon a motor while at rest or 
widely out of synchronism. 

The inverse-time-element feature is provided in 
connection with the overload trip on the circuit- 
breaker or auto-starter, so that the motor circuit 
will not be opened on momentary overloads, such as 
obtain when the switches are moved from the start- 
ing to the running position. The time in which the 
overload trip will operate is inversely proportional 
to the amount of overload, tripping being instantan- 
eous in case of a short circuit. 

The overload tripping range is from 80 to 160 per 
cent of the current rating of the current transformers 
included with the panel equipment. 

All circuit-breaker equipments have a low-voltage 
trip which opens the running breaker when the volt- 
age has dropped to approximately one-half its nor- 
mal value. This feature is included to guard against 


an excessive current due to the return of power to a 
motor which may be out of phase or at rest. For 
voltages up to and including 550, the low-voltage 
coil with series resistance is connected directly to the 
line. For higher voltages, a voltage transformer 
with primary fuse blocks and fuses is included. 


The handle of the running circuit-breaker is 
equipped with an auxiliary switch which serves to 
operate the low-voltage trip circuit of the direct- 
current generator breaker of the motor-generator 
set, when the alternating-current breaker opens. 

If the direct-current generator of a motor-genera- 
tor set operates in parallel with an independent 
source of direct-current power, the set will run in- 
verted upon the interruption of the alternating- 
current power and hold up the alternating-current 
voltage. The independent source of direct-current 
power may be a motor-generator set (or a synchron- 
ous converter) supplied from a separate alternating- 
current source, a generator driven by a prime mover, 
or a battery. In order to prevent motoring from the 
direct-current bus-bars, and to disconnect the set, a 
reverse-current relay should be included with the 
direct-current panel equipment and so connected 
as to trip the alternating-current breaker upon 
current reversal. With the electrical interlock men- 
tioned in the preceding paragraph the direct- 
current breaker is tripped on the opening of the 
alternating-current breaker and the set is thus 
completely disconnected in case of alternating- 
current power interruption. 


For Synchronous Converters 


The protection provided for synchronous con- 
verters is the same as described in the preceding 
four paragraphs except that the alternating-current 
breaker is instantaneous trip and as the converter 
is provided with an overspeed device, the direct- 
current carbon circuit-breaker is equipped with 
a low-voltage release, the coil of which is connected 
to the alternating-current circuit. This arrange. 
ment is made so that the operation of the overspeed 
device will open the alternating-current and direct- 
current breakers simultaneously. 

Figures 2 and 3 respectively illustrate the sim- 
plified connections, including reverse-current relay, 
for protection ofesynchronous converters and motor- 
generator sets. 


1410-344 
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TYPE JD SWITCHBOARDS FOR MINES-Continued 


Reverse Current 


Relay on DC Side 










Aux. {Closed 
OW Open 


AUX. 
Su oe ce DL Breaker 
fromLT Leads Overspeed Switch 
of Step Down Normally Closed. 


Transformer 


Fic. 2—ScueMe or A.C.-D.C. TRIPPING 
CIRCUITS FOR SYNCHRONOUS CONVERTERS 
WHEN STARTED FROM A.-C. SIDE 


Reverse Current 
Relay on DC Side. 











Aux SGosed 


Wl open HV) A.CEreoker 
AC LowVollage 
Coll Exclted from 


Leads 7p Motor 


Aux, \Closed & © 
Sw \ Qoen ays @ DC Breaker 

DC. Low Voltage 
Coil Excited From 
lerminals of DC 
Generator 


Fic. 3—ScHEME oF A.C.-D.C. TrippInG CIRCUITS FOR 
Motor-GENERATOR SETS WHEN STARTED 
FROM A.C. SIDE 


CIRCUIT-BREAKER APPLICATIONS 


circuit-breakers furnished 
have interrupt- 


The remote control 
with the standard equipments 
ing capacity ratings as follows: 


INTERRUPTING CAPACITY 


Type of Normal AMPERES PER PHASE 
Starter or Voltage 550 Volts 2200 
Breaker Rating Amps and Less Volts 
QF 7500 300 15000 9800 
OF 4500 600 25000 an atts 
F- 4500 300 15000 
F-1 4500 200 10000 
F-3 4500 800 32900 
B-2 7500 1500 39000 


For Motor-Generator Sets 


The short circuit amperes which the breaker may 
be called upon to interrupt must be considered in 
every case before applying the standard equip- 
ments. If the total capacity of generating and syn- 
chronous apparatus connected close to the motor is 
sufficient to deliver, under short circuit, a cur- 
rent in excess of the rated interrupting capacity 
of the running breaker included in the standard 
equipment, special consideration is necessary. 
Where the interrupting capacity required is more 
than the rating of the breaker in the standard 
equipment, it is necessary either to replace the 


running breaker by one of suitable interrupting 
capacity or supply a breaker of suitable interrupting 
capacity in series, which is set to open ahead of 
the running breaker of the standard equipment 
in case of a short circuit. The breaker at the 
power house may often serve this purpose where 
the motor is supplied from a transmission line. 
In the latter case the breaker of the standard 
equipment must be given a definite minimum time 
delay by replacing the dash-pot inverse-time-limit 
attachment by direct-trip attachment and relay 
equipment giving a definite minimum time delay. 
It may be necessary also to use heavier duty 
starting breakers on a heavy capacity system. 

It is important to note the conditions upon which 
the interrupting capacity ratings of circuit-breakers 
are based. A different inherent impedance in the 
generators, added impedance in step up and step 
down transformers and in transmission lines be- 
tween the motor and the source of power and similar 
modified conditions, would make special considera- 
tion necessary. The matter of breaker application 
is fully covered in the section on ‘Oil Circuit- 
Breakers.”” Doubtful cases should be referred to 
the Company. 


1410-24A 
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TYPE JD |SWITCHBOARDS FOR MINES—Continued 


For Synchronous Converters 


Due to the reliability obtained in the construction 
of power transformers, and the short length of 
leads between the high-tension oil circuit-breaker 
and the transformers, which reduces the pos- 
sibility of a short circuit on the high-tension side to 
a minimum, a type F-1 oil circuit-breaker, which 
has sufficient interrupting ability to withstand any 
short circuits that might occur on the low-tension 
side of the power transformers, is furnished. 


Rating of Equipment 


The circuit-breakers and meters furnished are 
suitable for the guaranteed overload capacities of 
the motors which are contemplated by the standard 
equipments and for operation at the power factors 
listed. Equipments for 290 horsepower and below 
are suitable for 25 per cent overload, and those for 
433 horsepower and above are suitable for 50 per 
cent overload, under the conditions of motor 
excitation specified for the motor-generator sets. 


These ratings are for two hours and the momentary 
overload capacity is 100 .per cent for all sizes of 
equipments listed. 


Equipment for synchronous converters is suitable 
for converters which have an overload rating of 25 
per cent for two hours, and 100 per cent mo- 
mentarily. 


Blank Sub-Panels and 


Channel Iron Base 


To meet the requirements of some operators for a 
switchboard with panels extending to the floor and 
supported on a channel iron base, the following 
optional equipment is listed. The sub-panel is 28 
inches high, 114 inches thick with the necessary 
brackets for supporting it from the type J frame, 
and a channel! iron (2 inches by 6 inches) base of the 
same width as the panel is included. 


Width of Panel Increase in List Price 


16 inches $20 00 
20 inches 22 00 
24 inches 25 00 


AUTOMATIC RECLOSING CARBON CIRCUIT-BREAKERS 


Automatic reclosing carbon circuit-breakers can 
be applied where it is desired to insure that circuits 
will not unnecessarily remain open when overload 
conditions have been removed. Power is automat- 
ically put back on the circuit, as soon as conditions 
permit, and the expensive delays due to failure of 
power is reduced to a minimum. 

Automatic reclosing circuit-breakers can be 
furnished in place of the plain, automatic, carbon 
breakers listed, at increased price, furnished upon 
specific request. 

The automatic reclosing circuit-breaker is essen- 
tially a solenoid-operated breaker, the main con- 
tacts being held closed by the action of a solenoid. 

When an overload or short circuit occurs on the 
load side of the line, the solenoid circuit is caused to 
open. This remains open for a definite time, re- 
sulting in an immediate opening of the carbon 
breaker (owing to a dash-pot element), and then 
automatically closes only when the overload or short 
circuit has disappeared. 

Auxiliary devices are usually necessary. 

When two or more generators operate in parallel 
and each generator circuit is provided with an auto- 
matic reclosable breaker, a special master relay is 
required so that all generator breakers will be 
opened or closed simultaneously. 

-When the feeder circuits are not independent, but 
tie with feeder circuits from other stations, a feeder 
relay is required with each tie-in feeder circuit to 
control the reclosing of the automatic reclosing 
breaker with reference to the load conditions, 
whether the line i¢ energized from the remote source 


of power or not, at the particular time the breaker 
opens. This applies also to the automatic reclosable 
breaker of the generator circuit if there is only one 
connected to the bus from which several tie-in 
feeder circuits are fed, or to the master relay if 
there are several generators operating in parallel 
on a tied-in system. 


When there is the possibility of a reversal, the 
generator breakers should also be equipped with 
a special reverse current relay which slips over the 
studs of the breaker. 


When automatic reclosable breakers are used 
the panels are special and the delivery of same should 
be referred to the Works. It should be noted also 
that the generator panels must be 24 inches wide, 
single-circuit feeder panels 20 inches wide, and 
double-circuit feeder panels 32 inches wide. An 
additional panel may also be required to take care 
of the generator master relay and the feeder relay 
when used in conjunction with same. 


Except for the two cases when straight automatic 
reclosable breakers can be applied without auxiliary 
devices, such as reverse current, master and feeder 
relays, the matter should be referred to the Works 
for prices and specifications. These two cases are: 
first, the case when only one generator is operating 
with one independent feeder, which requires an 
automatic reclosable breaker in the feeder circuit 
only; and secondly, the case when only one generator 
is operating with two or more independent feeders, 
which requires automatic reclosable breakers in 
both generator and feeder circuits. 


1410-254 
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800 Amperes Maximum at 275 Volts; 600 Amperes Maximum at 600 Volts Ni i 
Direct-Current, Two-Wire, Grounded Negative iH 


One panel 48x16x1!%4 inches with type J frame. 

One type SL voltmeter.* 

One type SL ammeter. 

One drilling only for standard Westinghouse 
rheostat mounting. 


Westinghouse Switchboards 


TYPE JD SWITCHBOARDS FOR MINES—Continued 


GENERATOR PANELS FOR MINES 


Schedule of Apparatus 


One single-contact type RS voltmeter switch 


with removable handle (handle supplied only with 
style number panels including voltmeter). 


Vol 


275 
275 
275 
275 
275 


275 
275 
275 
275 
600 
600 
600 
600 


600 
600 
600 
600 


ts Ampefes 


30 
60 
100 
150 
200 


300 


400 _ 


600 
800 


30 
60 


100 
150 


200 
300 


600 


cr 


Panel 
Style No. 


293616 
293617 
293618 
293619 
293620 


293621 
293622 
293623 
293624 


293625 
293626 
293627 
293628 


293629 
293630 
293631 
293632 


247682 
247683 
247684 
247685 
247686 


247687 


247690 


247700 
247701 
247702 
247703 


247704 
247705 
247706 
247707 





WITH VOLTMETER————_, 


List PRICE 
Individual Bus-Bar 
Operation Operation 


Engine-Driven Generators 


$250 OO $260 OO 
255 OO 265 OO 
260 00 270 OO 
270 0O 280 00 
275 OO 285 00 
285 OO 295 00 
405 00 415 00 
490 00 500 OO 
545 OO 555 00 
260 00 270 00 
265 OO 275 00 
270 00 280 OO 
285 OO 295 OO 
290 00 300 OO 
295 00 305 0O 
420 00 435 00 
515 OO 535.00 

Motor-Driven Generators 
270 00 280 00 
280 00 290 00 
285 00 295 OO 
295 OO 305 OO 
300 00 315 OO 
325 OO 335 00 
380 00 390 OO 
435 OO 445 00 
495 00 530 00 
285 00 295 00 
290 00 300 00 
295 OO 305 00 
310 OO 320 00 
315 00 325 00 
335 00 345 00 
395 405 00 
440 00 455 OO 


- Approximate weight, boxed, 600 pounds. 


Order by Style Number 


-————_ WITHOUT VOLTMETER———_, 


Panel 
Style No. 


293633 
293634 
293635 
293636 
293637 


293638 
293639 
293640 
293641 


293642 
293643 
293644 
293645 


293646 
293647 
293648 
293649 


247691 
247692 
247693 
247694 
247695 


247696 
247697 
247698 
247699 


For the control of one generator operating singly or in parallel 


; 
| 
One circuit-breaker two-pole for engine-driven ; 1 | 
generators, single-pole for motor-driven generators; 
type CD for capacities up to and including 300 | if 
amperes, type CC above 300 amperes. The breaker ow 
is equipped with a low-voltage release for use on } . i 
panels controlling motor-driven generators. . 


One two-pole, single-throw type A knife switch. 


*Purnished only with panels as indicated in tables. 


List PRICE 
Individual Bus-Bar 
Operation Operation 

210 OO $220 00 
215 OO 225 OO 
220 00 230 00 
230 00 240 OO 
235 OO 245 OO 
240 00 250 OO 
370 OO 380 00 
455 0O 465 00 
510 OO 520 00 
225 00 235 00 
230 00 240 00 
235 00 245 00 
240 00 250 00 
245 00 255 00 
255 OO 265 00 
390 OO 400 00 
475 00 490 00 
225 00 235 00 
230 00 240 00 
235 OO 245 OO 
245 00 255 OO 
250 00 260 00 
275 00 285 00 
335 00 345 OO 
385 OO 395 OO 
440 00 470 00 
230 00 240 00 
235 00 245 OO 
240 OO 250 00 
250 OO 260 00 
255 OO 265 00 
275 00 285 00 
335 00 345 00 
380 00 395 OO 
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TYPE JD SWITCHBOARDS FOR MINES—Continued 


INDUCTION MOTOR PANELS 
290 Horsepower Maximum; 220, 440, 550, 2200 Volts; Three-Phase; 60 Cycles 


For the control of induction motor, being part of A.C.-D.C. motor-generator set 





Fic. 4 


Schedule of Apparatus 


One panel, 28x16x1/4 inches, with necessary 
brackets for mounting as sub-panels on type J 
rames. 

One type QF oil circuit-breaker equipment of 
capacity as listed in table; remote-control, manually 


operated, pipe-mounted with bell-cranks mounted 
below floor, or upright in a trench below the 
floor level, and with sequence-starting interlock, 
inverse-time-element dash-pots and low-voltage 
release. 

One pipe framework for mounting the circuit- 
breaker, current, voltage and *auto-transformers. 

Two type KR or FS current transformers of 
suitable ratio. 

One 2000-100 voltage transformer with fuses, 
for motor circuits above 550 volts, for use with the 
low-voltage coil of the type QF circuit-breaker. 


For description of oil circuit-breaker equipment see ‘“‘Switch- 
ing Equipment and Automatic protection”’ 

*Auto-transformers are not included with these sections and 
must be ordered separately. 











Ratings of 
——s Amperes Current Panel 

Volts *Hp. OF Starter Transformers Style No. List Price 
220 112 300 400-5 291355 $630 OO 
220 225 600 800-5 291356 690 00 
220 290 t 1000-5 291357 - 805 00 
440 225 300 400-5 291358 650 OO 
440 290 600 500-5 291359 795 00 
550 290 300 400-5 291360 675 OO 
2200 290 300 100-5 291361 685 00 

Approximate weight, boxed, 600 pounds. 

*For motors of smaller capacity than listed order ‘‘same as Style No...... except for..... Hp. motor.” Refer to synchronous 


motor panel tables for difference in current transformer capacity 
{Two-breaker starter consisting of one 800-ampere, 3-pole, typ 
F-1 breaker for starting. 


The following type F-1 oil circuit- 
breaker combinations will be furnished, 
when desired, in place of the preceding 

Fic. 5 style numbers at the prices listed below: 

One panel, 28 by 16 by 1% inches, with neces- 
sary brackets for mounting as sub-panels on type 
J frame. 





One breaker combination comprising one auto- 
matic 3-pole type F-1 breaker with low-voltage re- 
lease and inverse-time-element, squence interlocked 








and difference in list prices. 


e F-3 breaker for running and a 200-ampere special 4-pole type 


Optional Equipment 


with one non-automatic special 4-pole type F-1 
breaker. remote mechanically operated, pipe frame 
mounted. 


One pipe framework for mounting the circuit- 
breaker equipment, current, voltage and fauto 
transformers. 

Two type KR current transformers of suitable 
ratio. 

Qne. 2000-100 voltage transformer with fuses, 
for motor circuits.above 550 volts. 


- AMPERES ——<) saa 8 ; 
-——— Motor ~ Ratio Current CIRCUIT-BREAKER Panel List 
Volts *Hp. Transformer 3-Pole F-1 4-Pole F-1 Style No. : Price. . 
220 75 250-5 -200 200 291362 - $525 OO- 
220 112 400-5 300 200 291363 . 540 00 
440 147 250-5 * 200 “200 291364 535 0O 
440 225 400-5 300 200 _.. 291365 550 00 
550 147 200-5 200 “20000 ““\Z91366 - 545 OO 
550 290 400-5 300 200 291367 560 00 
2200 290 100-5 200 200 291368 575 OO 
Approximate weight, boxed, 600 pounds. 
*For motors of smaller capacity than listed order ‘‘same as Style No........excent for...... Hp. motor.”’ Refer to synchronous 
motor panel tables for difference in current transformer capacity and difference in list prices. 
tAuto-transformers not included and must be ordered senarately. 
Order by Style Number 
1410-27A 































January, 1920 Westinghouse Switchboards Section 2-A 


TYPE JD SWITCHBOARDS FOR MINES—Continued 


SYNCHRONOUS MOTOR PANELS 
Three-Phase, Sixty-Cycle 
Remote-Control Pipe- or Wall-Mounting, 433 Hp. Max., 220, 440, 550, 2200 Volts 


For the control of A.C. self-starting self-exciting synchronous motors, for standard 
Westinghouse A.C.-D.C. motor-generator sets 


One manually operated, remote-control 
pipe-mounted oil circuit-breaker equip- 
ment with bell cranks above floor as given 
in table below, with sequence-starting 
interlock, inverse-time-element dash-pots, 
and low-voltage release. 

One pipe framework for mounting the 
auto-starter or circuit-breaker equipment, 

One drilling only for Westinghouse sprocket current, voltage and *auto-transformers. 
operated rheostat mounting. 


Schedule of Apparatus 


One panel 48 inches by 16 inches by 114 inches, 
with type J frame. 


One type SM ammeter. 
One type SL field ammeter. 


Two current transformers. 
One 2000-100 voltage transformer with 
fuses, for motor circu ts above 550. 





PANELS WITH TYPE QF STARTER EQUIPMENT 





ee —AMPERES-— * Number REMOTE CONTROL 
K.W. Power OF Main +Field of Auto- Style ° List 
Hp. Gen. Volts Factor Starter Ammeter Ammeter Transformers No. Price 
to 50 220 100 300 250 15 2-1 Ph. 268281} $775 OO 
ti2 75 220 100 300 450 15 2-1 Ph. 2682828 780 OO 
150 100 220 100 600 500 25 2-1 Ph. 268283§ 930 00 
225 150 220 100 600 800 25 2-1 Ph. 268284§ 940 00 
75 50 440 100 300 120 15 2-1 Ph. 268285f 780 00 
112 75 440 100 300 200 15 2~1 Ph. 268286 7185 OO 
150 100 440 100 300 250 25 2-1 Ph. 268287 795 00 
225 150 440 100 300 400 25 2-1 Ph. 2682888 800 00 
290 200 440 100 600 500 25 2-1 Ph. 268289$ 950 00 
75 50 550 100 300 100 ® 15 2-1 Ph. 268290 785 00 
112 75 550 100 300 160 15 2-1 Ph. 2682913 790 0O 
150 100 550 100 300 200 25 2-1 Ph 268292t 795 00 
225 150 550 100 300 300 25 2-1 Ph 268293 s00 00 
290 200 550 100 300 400 25 2-1 Ph 268294§ 805 00 
433 300 550 80 600 800 25 2-1 Ph 291369§ 960 00 
75 50 2200 100 300 25 15 2-1 Ph. 268295t ‘820 00 
112 75 2200 100 300 40 15 2-1 Ph. 253296 825 00 
150 100 2200 100 300 50 25 2-1 Ph. 268297 830 00 
225 150 2200 100 300 80 25 at Eh eee aont eee oe 
290 200 2200 100 300 100 25 2- 
2-1 Ph 268300 845 00 


433 300 2200 80 300 200 25 


Approximate weight, boxed, 800. pounds. 

*Not included in Style No. and must. be ordered separately.. ‘1 i . Uae 

+Field ammeter capacities are suitable fur use with standard Westinghouse motor-generator sets having 275-volt excitation. 

{The 200-ampere type F-1 remote-control, mechanically operated, oil circuit-breaker equipment as described under ‘‘Switching 
Equipment and Automatic Protection’’ may be substituted forthe type QF, 300-ampere, remote-controlled breaker, when desired, 
at a reduction in list price of $50.00. : : Mees 

§The 300-ampere type F-1 remote-control, mechanically operated, oil circuit-breaker equipment as described under Switch- 
ing Equipment and Automatic Protection” may be substituted for the type QF 300-ampere remote-controlled b reaker,, when 
desired, at a reduction in list price of $28.00. 


Order by Style Number 


1410-28A 
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TYPE JD SWITCHBOARDS FOR MINES—Continued 


PANELS WITH OIL CIRCUIT-BREAKER EQUIPMENT 


Remote-Control, Pipe-Frame Mounting 


————— AMPERES— 





b oY 





% Main +Field * Number 
K.W. Power —Typr BREAKER——=> Running Starting Am- Am- of Auto- Style : ; 
Hp. Gen. Volts Factor Running Starting Breaker Breaker meter meter Transformer Number List Price 
290 200 220 100 F-3 Special F-1 800 200 1000 25 2-1 Ph.} 291370 $1035 OO 
433 300 220 80 B-2 Special F-2 1500 500 2000 25 2-1 Ph. 291371 1550 00 
433 300 440 80 F-3 Special F-1 800 200 1000 25 2-1 Ph. 291372 1050 00 


*Not included in style number and must be ordered separately. 
{Field ammeter capacities are suitable for use with standard Westinghouse motor-generator sets having 275-volt excitation. 


Optional Equipment 


Equipment for type JD synchronous motor panels 
can be furnished at the following additions to the list 
price of the panel: 


One type SM voltmeter... 2... 5500.05. $55.00 


One type SI power factor meter (one addi- 
tional voltage transformer required*).... 


Omission price for type SL field ammeter 
(when type SI power: factor meter is 


added and field ammeter is not desired)... 35.00 


One ammeter switch (for applications where 
it may ‘be desirable to provide for reading 
the,current in alli phases)* 2. manke cs es 

One reverse-current relay, type D (when 
required) 


din aceinctianinlniae 


One type D 100-ampere, two-pole, double- 
throw field switch (when required)....... 37.00 
Standard panels have no field switches. A Wes- 

tinghouse self-starting synchronous motor is started 

with the field circuit closed through the armature ® 
of its individual exciter if connected to the motor 
shaft; or if no exciter is provided and the motor is 
excited from the direct-current generator which it 
drives, the motor field is closed through the genera- 

: tor armature. The motor field is thus short-circuited 

at stand-still and is gradually excited as the motor 

comes up to speed. 

A two-pole double-throw field switch must be 
supplied when the motor field is excited from a sepa- 
rate source of power, or from an exciter not con- 





ee 


nected to the motor shaft. The left-hand switch- 
studs are connected together by a copper strap. 
The field switch is in the left-hand position until the 
motor has come up to synchronous speed. It is 
thrown to the right-hand or normal position before 
the motor is connected to full-line voltage. The 
rheostat is in series with the field in the starting 
position as well as in the normal position of the field 
switch. Resistance for use with field-discharge 
switch is not included, as it is assumed to be part 
of the motor equipment. 

Motor-generator sets for 275-volt direct-current 
service have the motor field excited across the direct- 
current generator terminals, for 200 kw. and below; 
the 300-kw. set has a 125-volt exciter. Motor- 
generator sets for 600-volt direct-current service 
may have a separate 125-volt exciter connected to 
the same shaft, or the motor field may be excited 
from an exciter independent of the motor-generator 
set. 

Where a separate exciter is used in connection 
with the motor field the panels are drilled for 
standard Westinghouse combination rheostat 
mounting, but the mounting is not included in the 
list price of the panels. The panels are designed to 
have the exciter-field rheostat mounted on a tetra- 
pod on the rear of the panels, with the motor-field 
rheostats separately mounted and operated by 
sprocket and chain. This mounting can be furnished 
at an addition to the list price of the panel. 


*Not included in list price; add from section on Instruments and Relays, 


Order by Style Number 


1410-294 
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TYPE JD SWITCHBOARDS FOR MINES—Continued 


INCOMING LINE PANELS 


Remote-Control—Pipe or Wall Mounting 
800 Kva., Max.—Three-Phase, 60-Cycle, 2200-Volt 


The following panels match with the motor, gen- 
erator, converter, and feeder panels listed for mine 
service, and control the power to the mine sub- 
station. These panels are desirable when more than 
one motor-generator set or converter are to be con- 


Schedule of Apparatus 

One panel, 48x16x1}¢ inches, 3%-inch bevel 

One ammeter, type SM. 

*One three-pole single-throw, 200-ampere type 
F-1, oil circuit-breaker (wall mounting with bell 
cranks above floor when remote control). 

One pipe framework for mounting the circuit- 
breaker and current transformers. 
Two type KA Current Transformers. 


*The 200 ampere type F-1 oil circuit-breaker has an in- 
terrupting ability of 7300 amperes per phase at 2500 volts. 


Ratings 

Current 
Kva., Amperes Transformers 
100 40 40-5 
200 80 80-5 
300 120 120-5 
400 160 160-5 
500 200 200-5 
600 250 250-5 
800 400 300-5 


Approximate weight, boxed, 600 pounds. 


Optional equipment—One type SM voltmeter 
at a list price of $55.00. Add a voltage transformer 
and fuses except when used with a 2200-volt syn- 


trolled, or when other equipments, such as pumps 
or fans are operated from the station bus. 


Panels for other capacities and voltages than those 
listed can be furnished on special order. 





Fic. 7 
List PRICE 

Panel Panel Frame Remote Wall 
Style No. Mounting Mounting 
207921 $415 OO $430 O00 
207922 420 00 435 00 
207923 425 00 440 00 
207924 430 00 445 00 
207925 435 OO 450 00 
207926 440 00 455 00 
207927 450 00 465 00 


chronous motor panel which is provided with a 
voltage transformer. For list price see section on 
“Instruments and Relays.” 


SYNCHRONOUS CONVERTER PANELS FOR MINE SERVICE 


For the control of 100, 150, and 200-kw., 275-volt, 6-phase, 60-cycles Synchronous converters 
for mine service 





Fic. 8 Fic. 





Bus-Bars 
-r---3 Rev Current Relay 
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TYPE JD SWITCHBOARDS FOR MINES—Continued 


SYNCHRONOUS CONVERTER PANELS—(Continued) 


Schedule of Apparatus 


One panel 48x24x114 inches, 36-inch bevel, 
(Fig 8.) 

One type CC carbon circuit-breaker with low- 
voltage release mechanism. 


One type SL ammeter with shunt. 

One type SI reactive factor meter. 

One drilling for standard Westinghouse sprocket 
operated rheostat mounting. 

One single-pole, single-throw, 250-volt, type A, 
knife switch. 


One oil circuit-breaker equipment as listed; re- 
mote-control, manually operated, wall-mounted, 
bell-cranks above floor, with low-voltage release 
mechanism and hand reset. 


One single-contact type RS voltmeter switch 
with removable handle. 

One two-point voltmeter receptacle and plug. 

One type SL voltmeter on swinging bracket, 300- 
volt scale. 


Mounted Apart from Panel— 


Two current transformers 

One starting panel (Fig. 9) 25x24x114 inches, 
3-inch bevel, complete with pipe framework and 
braces to floor, and having mounted on it the 
following: 

One three-pole, double-throw knife switch. 

One two-pole, double-throw field reversing and 
discharge switch. 

One current transformer on rear for reactive 





factor meter. 


————————__ AMPERES. CURRENT aes 








at 
Ca- Type DO: EC: Start- For Reactive Panel List PRICE 
pacity Line Line Line Circuit Amme- Knife ing Field ForLine Factor Style Individual Bus-Bar 
K.W. Voltage Breaker Breaker Breaker ter Switch Switch Switch Breaker Meter No. Operation Operation 
100 440 ee : 200 400 600 400 200 100° 200-5 KR 200-5 KR eacone $1050 00 $1060 00 
100 2200 200 400 600 400 200 100 40-5 KR 200-5 KR 24 1055 OO 1065 OO 


100 6600 F 2 300 400 600 400 200 100 15-5 KR 200-5 KR D4 boa4 1090 00 1100 00 


150 440 F-1 200 600 1000 600 400 100 300-5FR 300-5FR 245925 111000 1140 00 
150 2200 F-1 200 600 1000 600 400 100 60-5KR 300-5FR 245926 112000 1145 00 
150 6600 F-2 300 600 1000 600 400 100 20-5KR 300-5FR 245927 1150 00 1160 00 
200 440 F-2 500 800 1200 800 400 100 400-5 FR 400-5FR 245928) 1200 00 1210 00 
200 2200 P-1 200 800 1200 800 400 100 80-5KR 400-5FR 245929 1150 00 1160 00 
200 6600 F-2 300 800 1200 800 400 100 30-5KR 400-5FR 245930 1190 00 1200 00 


Approximate weight, boxed, 700 pounds. 


Optional Equipment 


When required, one reverse-current relay, type D, mounted on bracket on rear of panel, may be added 
at an addition to list price of $105.00. 


When space is limited and the main panel is mounted adjacent to the transformers and converter, the 
starting panel, on special order, can be mounted as a sub-section beneath the main panel. 
FEEDER PANELS FOR MINES 
800 Amperes, Maximum, 275 to 600 Volts 
DIRECT-CURRENT, GROUNDED NEGATIVE 


These panels are similar to Style Nos. 168030 to panel for two circuits, Size of panels 48 inches by 
168034, type JD feeder panels, except that the 114 inches with 3g-inch bevels—width as per 
switches are single-pole. Style number includes following table. 


275 VOLTS———__ m———600 VOLTS 
List Price List PRICE 
Width Individual Bus-Bar Individual ‘Bus-Bar 
Amperes Inches Style No. Operation Operation Style No. Operation Operation 


Single-Circuit, Fig. 11 
100 16 207742 $120 OO $130 00 207928 $125 OO $135 OO 


200 16 207743 130 00 140 00 207929 135 00 140 00 
300 16 207744 145 00 155 OO 207930 150 00 160 00 
orkoo 400 16 207745 190 0O 200 00 207931 195 00 205 00 


600 16 207746 230 00 245 OO 207932 235 OO 260 00 
800 16 234934 260 00 285 00 207933 265 00 295 00 





Two-Circuits, Fig. 12 
100 20 183625 185 00 200 00 183630 190 00 210 00 
200 20 183626 210 00 225 00 183631 215 OO 230 00 
300 20 183627 235 OO 255 00 183632 240 00 275 00 
-—~- oe 400 20 183628 325 00 335 0O 183633 330 00 360 00 
Fic. 11 Fic. 12 600 20 234935 380 00 405 00 234937 390 00 425 00 
800 20 234936 430 00 470 00 234938 440 00 475 00 


Approximate weights—-single circuit, boxed, 500 pounds; two circuits, boxed, 600 pounds. 
Order by Style Number 
1410-31A 
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TYPE JD SWITCHBOARDS FOR MINES—Continued 
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Fic. 15—CoNnNECTIONS For SYNCHRONOUS CONVERTER PANEL 
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TYPE JD SWITCHBOARDS FOR MINES—Continued 
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Fic. 16—CONNECTIONS FOR SYNCHRONOUS MoToR, AND GENERATOR CIRCUITS. 
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Fic. 17—DIAGRAM OF CONNECTIONS FOR Two-BREAKER MoTorR-STARTING EQUIPMENT. 
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TYPE JD DIRECT-CURRENT COMBINATION 
GENERATOR-AND-FEEDER PANELS 


110-220 VOLTS, TWO-WIRE 


Application—Type JD combination panels are de- 
signed to provide a complete switchboard in a single 
panel for the control of one generator with four 
feeders. They are intended for use in isolated plants 
operating a single unit, direct-current, of 250 volts 
or less. 


Capacity—The capacity of a panel is limited to 
600 amperes for the generator and 200 amperes for 
each of the four feeders. 


Type Designation—The type letter J signifies 
that the panel is mounted on a type J tubular 
frame, and the letter D denotes direct-current 
application. 


Panel Construction—Each panel consists of a 
single section, 48 inches high by 20 inches or 24 
inches wide, by 114 inches thick, with %-inch 
bevels on front edges, bolted at the four corners 
to the frame. The total height is 763% inches. 


Automatic Protection—Automatic protection is 
provided for the generator circuit by a-single-pole 
type CD or CC carbon circuit-breaker, or by en- 
closed fuses mounted on the front of the panel; for 
the feeder circuits, by enclosed fuses mounted on the 
front of the panel. 


Connections—The main connections on the back 
of the panels are of bare copper strap and are cut, 
bent, and assembled before shipment. 


Shipment—Any one of the panels of this type can 
be shipped within 15 days after receipt of order at 
factory with full and complete information and 


Typical Diagrams of Connections 





Sh Fid 


PANEL WITH 
Fusep MAIN SwITcH 


di Fid 


PANEL WITH 
Crrcuit-BREAKER 





Tyre JD D.C. ComBINATION 
GENERATOR-AND-FEEDER PANEL 


Data Sheet properly filled out. However, any 
change or substitution of apparatus as listed by 
style number will necessitate obtaining a new de- 
livery date from factory. 


Alterations from Panels Listed—The panels listed 
by style number may be adapted to control a 
smaller number of feeders than is specified, in which 
case a deduction from the list price of the panel will 
be made for each feeder circuit omitted, as follows: 


Deduction from Panel 


List Price 
S30-dmipere Circuit.....ajauc- eels fae oe $ 5 00 
60=ampeéere. circuit: = eee ow ne eee 8 00 
100-ampere Circuitin: ne oe eete ee 12 50 
200-ampere circiit. 54. Samia hee pete 16 50 


Panel style numbers include the frame, the panel 
with apparatus mounted thereon according to 
schedule given, and necessary details and co- 
nections. 


Each order for a switchboard should be accom- 
panied by a Data Sheet Form No. 2724 completely 
filled out. 


See also Instructions for Ordering. 
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One voltmeter, type SL. 
One ammeter type SL. 


Westinghouse Switchboards 


TYPE JD D.C. COMBINATION GENERATOR-AND-FEEDER PANELS—Continued 


PANELS WITH FUSED GENERATOR SWITCH 


110-220 Volts, Two-Wire, Direct-Current 


Schedule of Apparatus 


One drilling only for Westinghouse rheostat mounting. 


One ground detector outfit. . 
One knife switch, type A, 2-pole, single-throw. 


Two enclosed fuses with holders. 


Four knife switches, type A, 2-pole, single-throw. 


Eight enclosed fuses with holders. 


= 


Generator 
Switch 


100 
100 
200 
200 


200 
200 
400 
400 


400 
400 
600 


AMPERE CAPACITY 


100 
100 
150 
150 


200 
200 
300 
300 


400 
400 
600 


Generator 
Fuses 


Ammeter 
Full Scale 


200 
200 
200 
200 


300 
300 
400 
500 


600 
600 
1000 





Panel 

Each Width, 

Feeder Inches 
30 20 
60 20 
30 20 
60 20 
60 20 
100 20 
60 20 
100 20 
100 20 
200 24 
200 24 


Approximate weight, boxed, 700 pounds. 


One voltmeter, type SL. 
One ammeter, type SL. 


110 Vo.ts 

Style List 

No. Price 
167530 $300 00 
167531 315 0O 
167532 325 00 
167533 340 00 
167534 350 00 
167535 360 00 
167536 375 OO 
167537 385 00 
167538 410 00 
167539 470 00 
167540 515 00 


For the Control of One Generator and Four Feeder Circuits 


22 
Style 
No. 
167541 
167542 


167543 
167544 


167545 
167546 
167547 
167548 


167549 
167550 
167551 


PANELS WITH CIRCUIT-BREAKER PROTECTION 


110-220 Volts, Two-Wire, Direct-Current 


For the Control of One Generator and Four Feeder Circuits 


Schedule of Apparatus 


One drilling only for Westinghouse rheostat mounting. 


One ground detector outfit. 

One knife switch, type A, 2-pole, single-throw. 

One circuit-breaker, type CD or CC carbon-break, single-pole. 
Four knife switches, type A, 2-pole, single-throw. 


Eight enclosed fuses with holders. 


Generator Circuit- Ammeter 

Switch Breaker Full Scale 
100 100 200 
100 100 200 
200 150 200 
200 150 200 
200 200 300 
200 200 300 
400 300 400 
400 300 500 
400 400 600 
400 400 | 600 
600 600 1000 


—— AMPERE CAPACITY 


= Panel 
Each Width, 
Feeder Inches 
30 24 
60 24 
30 24 
60 24 
60 24 
100 24 
60 24 
100 24 
100 24 
200 24 
200 24 


Approximate weight, boxed, 700 pounds. 


Order by Style Number 


110 Votts 

Style List 

No. Price 
167552 $340 00 
137553 355 00 
167554 365 00 
167555 375 00 
167556 385 00 
167557 400 00 
167558 410 00 
167559 435 00 
167569 470 00 
167561 525 00 
167562 580 00 
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0 VoLts 





220 VoLts 

Style List 

No. Price 
167563 $345 00 
167564 360 00 
167565 370 00 
167566 380 00 
167567 — 390 00 
167568 410 00 
167569 420 00 
167570 445 00 
167571 480 00 
167572 535 0O 
167573 600 00 
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TYPE JD THREE-WIRE D.C. SWITCHBOARD 
PANELS 


Application—Type JD three-wire switchboards 
are designed for the control of from one to three gen- 
erators in lighting and power plants of moderate 
capacity operating direct-current three-wire systems. 


Capacity—The capacity of a single generator 
panel is limited to 600 amperes, and that of a com- 
plete switchboard composed of these panels to 1500 
amperes. For greater capacities a switchboard 
composed of type GD panels is recommended. 


Type Designation—The type letter J signifies 
that the panel is mounted ona type J tubular frame, 
and the letter D denotes direct-current application. 


Panel Construction—Each panel consists of a 
single section, 48 inches high, 11% inches thick, 
with %%-inch bevels on front edges, bolted at the 
four corners to the frame. The frame is made 
of 114-inch pipe uprights, resting in tapped floor 
flanges with the necessary panel brackets. The total 
height is 763% inches. 


Meters—Type SL ammeters and voltmeters, as 
specified, are regularly furnished with these panels. 
With the ammeters there are supplied ammeter 
shunts for mounting on the generator frame, and 
shunt leads 40 feet long. 


Switches—Type A knife switches, either single- or 
double-throw, are used on generator and feeder 
panels. 


Switches are not provided for disconnecting the 
balance coils from the collector rings on the genera- 
tor, as these circuits can be opened by lifting the col- 
lector brushes. If switches are desired in these cir- 
cuits, two double-pole single-throw knife switches 
can be provided at an additional price and mounted 
on the panel, or on a sub-panel. The omission of 
these switches from the balance-coil circuits effects a 
saving, as it eliminates the necessity of running eight 
cables from the collector brushes and balance coils to 
the switchboard. 


Automatic Protection—Automatic protection for 
the generator circuit is provided by a 4-pole car- 
bon circuit-breaker automatically tripped through 
relays actuated by the full armature current, or by a 
two-pole double-coil overload carbon breaker. 


Automatic protection for feeder circuits is pro- 
vided by (a) two-pole circuit-breakers, (b). three 
single-pole circuit-breakers actuated by a common 
trip, or (c) enclosed fuses. 


Shipment—Any single standard panel can be 
shipped within 15 days after receipt of order at the 
Works giving full and complete information. 


This promise of delivery applies only when a 
standard panel is furnished without any changes or 
additions other than those authorized in this section. 





Type JD 3-WIrRE SwITCHBOARD PANEL 


Wall and Floor Brace Additions—Pipe sockets 
to receive 34-inch gas pipe are provided for the 
switchboard end of wall braces, but no pipe or wall 
or floor flanges are supplied. For these additional 
details, see catalogue of ‘‘ Westinghouse Switchboard 
Accessories’”’ under ‘‘Switchboard Details.” 

Connections—The main connections on the back 
of the panel are of bare copper strap and are cut, 
bent, and assembled before shipment. 

Data Sheet—Each order for a switchboard should 
be accompanied by a Switchboard Data Sheet, Form 
No. 2724, completely filled out. Full information 
given at the time of entering order prevents unnec- 
essary correspondence and delay in shipment. 

See also Instructions for Ordering. 

Panel Style Numbers include the frame, the 
panel with apparatus mounted thereon according to 
schedules given, and the necessary details and con- 
nections on the panel and to the bus-bars when 
required. 

Bus-bars are not included in the style numbers 
and must be added separately. 

Equalizer Bus-Bars—Where generators are op- 
erating in parallel, positive and negative equalizer 
bus-bars are necessary in addition to the main bus- 
bars. These extend behind the generator panels but 
are not continued back of the feeder panels. There- 
fore when calculating the amount of copper in the 
bus-bars for parallel-operated generators on 3-wire 
service, it is necessary to add to the regular bus-bar 
material the copper required for the two equalizer 
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. TYPE JD 3-WIRE D.C. PANELS—Continued 


bus-bars, each of a capacity equal to that of the Generator panels not operating in parallel do not 
largest generator. ; require equalizer bus-bars. 
Omission of Feeder Circuits—Reductions of panel list price allowed for the omission of feeder 


circuits from panels as listed are as follows: 





a —————_ REDucTIon From List Pricr PER CircuIT es 
Ampere-Capacity Single-Throw Switch Single-Throw Switch Double-Throw Switch 
Circuit Fuses on Front Fuses on Rear Fuses on Rear 

30 $10 25 $15 75 $19 50 

60 12 25 17 50 22 00 

100 18 00 29 00 32 50 

200 24 50 31 00 36 50 

300 45 00 50 00 60 00 

400 50 00 56 50 64 00 
Two-Wire Circuits—A full line of feeder panels Order panels for this service as follows: ‘‘ Panel 
for the control of two-wire circuits is given in an- similar to Style No. sp alent but adapted to feed from 

other part of this catalogue. three-wire bus.” 


These panels may easily be adapted for two- 
wire circuits fed from three-wire bus-bars. 


GENERATOR PANELS 
Four-Pole Circuit-Breaker Protection 


To control one direct-current three-wire generator, operating singly or in parallel 





Fic. 1. Fic. 2. Fic. 3. Fic. 4. 
For a single-throw system, order panel Fig. 1 for first machine installed and Fig. 2 for each suc- 
ceeding machine. 
For a double-throw system, order panel Fig. 3 for first two machines installed and Fig. 4 for each 
* succeeding machine. 


Schedule of Apparatus 


One switchboard panel. One double-contact type RS voltmeter switch. 

- ; tOne type CD or CC carbon circuit-breaker, 4- 
One voltmeter switch handle pole, with low-voltage release mechanism. Auto- 
One ground detector— matic through relays actuated by total armature 
Two ammeters with shunts for mounting on ma- current. 





One voltmeter I 
With panels Figs. 


j SG OU 














chine frame. ake Two type A two-pole knife switches. 

One drilling for Westinghouse tetrapod rheostat {Type CC circuit-breakere. will be eupplisd ebeoateaeeet 
mounting. peres capacity. 

Panel Maximum List PRICE —List PRICE 
—AMPERE CAPACITY — Width K. W. Panel Individual Bus-Bar Panel Individual Bus-Bar 
Switch Breaker Ammeter Inches 250 Volts Style No. Operation Operation Style No. Operation Operation 
Single-Throw System 
Fig. 1 Fig. 2 

100 100 150 24 25 179359 $565 OO $590 OO 179365 $510 OO $535 OO 
200 150 200 24 37.5 179360 605 0O 625 00 179366 550 OO 575 OO 
200 200 300 24 50 179361 610 OO 630 OO 179367 555 0O 580 00 
.400 300 500 24 75 179362 635 OO 675 OO 179368 590 0O 620 00 
400 400 600 24 100 179363 845 OO 870 OO 179369 790 OO 820 00 
600 600 1000 32 150 179364 1030 OO 1075 0O 179370 970 O 1010 00 


Fig. 3 Fig. 4 
100 100 150 24 25 179371 585 00 605 00 179377 530 00 555 00 
200 150 200 24 37.5 179372 625 OO 655 0O 179378 570 0O 600 00 
200 200 390 24 50 179373 630 00 660 00 179379 575 OO 605 00 
400 300 500 24 75 179374 675 0O 710 00 179380 620 00 660 00 
400 400 600 24 100 179375 880 00 910 00 179381 835 00 880 00 
600 600 1000 32 150 179376 1090 0O 1160 00 179382 1040 00 1100 00 


Approximate weight, boxed, 700 pounds. 
Order by Style Number 
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TYPE JD 3-WIRE D.C. PANELS—Continued 


GENERATOR PANELS 
Two-Pole Circuit-Breaker Protection 
To control one direct-current three-wire generator, operating singly or in parallel. 


With 3-wire direct-current generators, the Nation- Ammeter shunts mounted on generator frame. 
al Electrical Code requires that the “safety device Four sets of ammeter-shunt leads of a length 
consist of either: (1) a double-pole double-coil over- at least sufficient to reach from ammeter 
load circuit-breaker, or (2) a four-pole circuit- shunt on generator frame to meters and relay 
breaker connected in the main and equalizer leads, on board, through main lead or separaté 
and tripped by means of two overload devices, one ducts. 
in each armature lead.’’ In short, the National From the above comparison, it can be seen that 
Electrical Code requires that the safety device be the cost of the switchboard panel equipment is 
actuated by the full armature current. greater with the 4-pole breaker protection than with 

A comparison between the two methods shows the _ the 2-pole breaker protection. However, the added 
following: cable and cable duct cost, including also the added 

Two-Pole Breaker Protection Requires expense of installation, may be found to make the 
2-pole carbon breaker. cost of the total equipment greater with the latter 
Six leads between generator and switchboard. method of protection than with the former. g This 
(See diagram of connections.) becomes true as the distance between the genera- 
Cable duct and installation of same for six tor and the switchboard increases, and as the size of 
main generator leads. the cables and ducts increases. 
Ammeter shunts mounted on switchboard. The following table gives the distances between 
Two sets of short ammeter shunt leads. generator and switchboard beyond which it will 
Four-Pole Breaker Protection Requires be found in general that the total equipment cost 
4-pole carbon breaker with low-voltage release of 2-pole breaker protection will be greater than 
device for tripping by relays. total equipment cost of 4-pole breaker protection. 
Two overload relays. 200 kw 250-volt generator 18 feet 
Four leads between generator and switchboard. 150 kw 250-volt generator 22 feet 
: ‘ 100 kw 250-volt generator 28 feet 
(See diagram of connections.) 75 kw 250-volt generator 33 feet 
Cable duct and installation of same for four 60 kw 250-volt generator 38 feet 
- 50 kw 250-volt generator 40 feet 
main generator leads. 25 kw 250-volt generator 50 feet 


Schedule of Apparatus 


For a single-throw system, order panel Fig. 1 
for first machine installed and Fig. 2 for each suc- 


ceeding machine. 


For a double-throw system, order panel Fig. 3 
for first two machines installed and Fig. 4 for each 





succeeding machine. ; 
4 Fic. 1 Fic. 2 Fic. 3 Fic. 4 


One switchboard panel. One double-contact type RS voltmeter switch. 
One voltmeter with panels *One type CD or CC 2-pole double-coil overload 
One voltmeter switch-handle. Figs. 1 and 3 carbon breaker. 


One lamp ground detector outfit Jj only. 
Two ammeters with shunts mounted on panel. 
One drilling for Westinghouse tetrapod rheostat 


Two type A two-pole knife switches, single-throw 
with Figs. 1 and 2; double-throw with Figs. 3 and 4. 
*Type CC circuit-breakers will be supplied above 300 amperes 














mounting. capacity. 
Panel Max. List PRICE —List Pricr- 
— AMPERES Capacity—> Width K.W. Panel Individual Bus-Bar Panel Individual Bus-Bay 
Switch Breaker Ammeter Inches 250 Volts Style No. Operation Operation Style No. Operation Operation 
Single-Throw System ee 
ig. . 
100 100 150 Ben 37 228977 %380 00 40000 228983 $310 00 $335 00 
200 150 200 24 37.5 228978  :400 00 42500 228984 340 00 350 00 
200 200 300 24 50 228979 405 00 430 00 228985 345 00 365 00 
400 300 500 24 75 228980 460 00 490 00 228986 400 00 425 00 
400 400 600 24 100 228981 570 00 600 00 228987 505 00 540 00 
600 600 1000 32 +150 228982 705 00 735 0O 228988 640 00 675 00 
Double-Throw System 
Bie 39 05 00 445 00 258005 340 00 3 

100 100 150 24 37 22898 4 80 00 
200 150 200 24 37.5 228990 435 00 470 00 228996 365 00 405 00 
200 200 300 24 50 228991 440 00 480 00 228997 370 00 415 00 
400 300 500 24 75 228992 500 0O 545 00 228998 445 00 495 00 
400 400 600 24 #100 228993 640 OO 710 0O 228999 565 0O 620 OO 
600 600 1000 S28 150 228994 790 OO 850 00 229000 725 00 790 00 


Order by Style Number 


———— 


a re me 


nearer eter eatin 





ee 
~ eee 





| | 








480 


Section 2-A 


Westinghouse Switchboards 





January, 1920 


TYPE JD 3-WIRE D.C. PANELS—Continued 


FEEDER PANELS WITH FUSE PROTECTION 


To control one or more feeder circuits 


Schedule of Apparatus 


One switchboard panel. 


Per circuit— 


Tig. 


1 
1 
1 


_ jn pee — pam pee 


a 


Wow Www NRRL NHK NHN NRK 


Www 


Www 


One 3-pole type A knife switch. 


min 


Three enclosed fuses with holders (mounted on rear of fl it 
panel for Figs 1 and 2). 











Fic. 1 Fic. 2 Fic. 3 
Ampere Panel ee a ISE PE RICE B . 
Capacity Width No. Circuits Panel Individual Bus-Bar 
No. Circuit Inches Controlled Style No, Operation Operation 
30 16 10 179383 $ 420 00 $ 445 00 
60 16 3 179384 275 00 295 00 
100 16 4 179385 280 00 305 00 
200 16 3 179386 355 00 365 00 
300* 16 3 178387 470 00 495 00 
400 16 3 179388 565 OO 590 00 
30 20 15 179389 625 00 655 00 
60 20 10 179380 470 00 495 00 
100 20 8 179391 525 00 545 00 
200 24 6 179392 595 00 625 OO 
300* 24 6 179393 875 OO 915 00 
400 24 6 179394 1080 00 1120 00 
30 16 6 179395 345 00 380 00 
60 16 3 179386 220 00 250 OO 
100 16 2 179397 225 00 245 00 
200 16 2 17938988 280 00 310 00 
300* 16 2 iyose0 415 00 460 00 
400 16 2 179400 470 00 . 515 00 
30 20 9 179401 460 00 510 00 
60 20 6 179402 380 00 415 00 
100 20 4 179403 380 00 425 00 
200 24 4 179404 500 00 540 00 
300* 24 4 179405 755 0O 820 OO 
400 24 4 179406 860 00 945 00 
30 16 8 179407 335 00 360 00 
60 16 4 179408 205 0O 215 00 
100 16 3 179409 210 00 225 00 
200 16 2 179410 200 00 220 00 
300* 16 iz, 178411 290 00 315 00 
400 16 2 179412 350 0O 370 OO 
30 20 12 179413 485 00 520 00 
60 20 8 179414 400 00 450 00 
100 20 6 179415 380 00 430 00 
200 24 4 179416 365 0O 410 00 
300* 24 4 179417 545 00 575 0O 
400 24 4 179418 665 00 705 OO 
*Capacity of switch is 400 amperes, fuses 300 amperes. 
Approximate weight, boxed, 500 pounds. 
FEEDER PANELS WITH CIRCUIT-BREAKER PROTECTION 
To control one or more feeder circuits 
Schedule of Apparatus 
For Fig. 1 | | ; 
One switchboard panel. = ; 
*One 2-pole type CD or CC circuit-breaker. 
One 3-pole single-throw type A knife switch. 
. ’ For Fig. 2 
One switchboard panel. 
“One 2-pole type CD or CC circuit-breaker. 
One 3-pole double-throw type A knife switch. Fic. 1 Fic. 2 Fic. 3 


For Fig. 3 


One switchboard panel. 


*Three 3-pole CD or CC circuit-breakers having panels. 


two trip coils and with independently closing poles, 
the neutral pole closing first, 


*Type CC circuit- 


(Continued on next page) 


Order by Style Number 


breaker will be furnished on 400-ampere 
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TYPE JD 3-WIRE D.C. PANELS—Continued 


Section 2-A 


FEEDER PANELS WITH CIRCUIT-BREAKER PROTECTION—Continued. 


eee 
apacity 
Cireait 
30 
60 
100 
150 


200 
300 
400 


30 
60 
100 
150 


200 
300 
400 


30 
60 
100 
150 


200 
300 
400 


+ 


Zz 
9 


www wSwww NNW BWHWH ewer rome me ee OO 


Panel Width Panel 
Inches Style No. 
16 179419 
16 179420 
16 179421 
16 179422 
16 179423 
16 179424 
16 179425 
16 179426 
16 179427 
16 179428 
16 179429 
16 179430 
16 179431 
16 179432 
20 179433 
20 179434 
20 179435 
20 179436 
20 179437 
20 179438 
24 179439 


Approximate weight, boxed, 500 pounds. 


Order by Style Number 


Se eee 
Individual 


Operation 


DIAGRAMS OF TYPICAL CONNECTIONS 





TYPE JD 3-WIkE 
LIGHT-AND- POWER PANELS 


a ae CrRcuIT-BREAKER PROTECTION 


List Price————_—_—_—, 
Bus-Bar 

Operation 

oo 


575 


Two-PoLe Circui1Tt-BREAKER PROTECTION 
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oO 
00 
00 
00 


00 
00 
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TYPE JD ARC-WELDING PANELS 


General—Welding by means of the electric arc is 
accomplished by drawing an.arc between a metal or 
carbon electrode of an electric circuit, and the metals 
to be welded. The electrode is usually the negative 
terminal of the circuit, whereas the metal to be 
welded is the positive terminal. Direct current is 
commonly used for arc welding, as it requires less 
current than alternating for the same welding effect 
and also gives the better results. 

Arc welding is divided into two commercial proc- 
esses: Carbon, or Graphite, Electrode Process, in 
which the arc is drawn between metal to be welded 
and a carbon, or graphite, electrode; and the Metal 
Electrode Process, in which the arc is drawn between 
metal to be welded and a metal electrode. 

The current for arc welding may be obtained from 
any convenient direct-current source, although it 
is commonly taken from a motor-generator set. 
Several welding circuits can be connected to one 
generator circuit, the number depending on the ca- 
pacity of the generating equipment and on the num- 
ber of operators working at any one time. 

yWhere only one welding circuit is connected to the 
generator, both the generator circuit and the welding 
circuit may be controlled from a single switchboard 
panel, which is known as a combination control 
panel, or an individual generator panel may be used 
to control the generator and a separate outlet panel 
to control the welding circuit. Where several weld- 
ing circuits are connected to one generator circuit, 
the generator may be controlled either from a 
separate generator panel or from a combination con- 
trol panel; in the latter case one of the welding 
circuits is connected to the combination panel and 
the remainder to outlet panels, while in the former 
case an outlet panel must be provided for each 
welding circuit. 

Arc-welding switchboard panels designed for 
controlling the generator and welding circuits of sta- 
tionary electric-arc-welding equipments are listed 
in the following pages. 

All equipment listed is for a service voltage of 60 
volts, which isstandard. Panels and resistors, how- 
ever, can be supplied for 75-volt service when de- 
sired at a slight increase in price. 

Portable Equipments— Westinghouse arc-welding 
equipments in capacities of 150, 300, and 500 am- 
peres can also be supplied for portable service when 
required. For this service, equipments are modi- 
fied so as to reduce weight and size, and are mounted 
on trucks. See Catalogue No. 30, ‘Westinghouse 
direct currrent Motors and Generators.” 

‘Application—The main control panels listed are 
of two general classes: The combination generator- 
and-welding panels, arranged for the control of the 
generator and one welding circuit; and the genera- 
tor panels, arranged for the control of the generator 





COMBINATION GENERATOR AND WELDING PANEL 
WITH PANEL OUTLET 


only and requiring separate welding outlet panels. 

The welding panel outlets listed are of four dif- 
ferent forms depending on the nature of the work 
for which they are required: (a) Panels for metal 
electrode work exclusively; (b) light combination 
panels for metal and light graphite electrode work; 
(c) panels for graphite work exclusively; and (d) 
heavy combination panels-for metal and heavy 
graphite work. 

The graphite electrode process is in general best 
adapted for cutting metal, and for use on the heavier 
and rougher classes of work, that is, where the weld 
is large and where strength is not of first importance. 

The metallic electrode process finds its greatest 
use on the finer grades of work, that is, where the 
welds are small or the strength is of prime impor- 
tance, or where the maximum localization of heat is 
required. 

Capacity—The combination generator-and-weld- 
ing panels listed range in capacities from 150 am- 
peres to 1000 amperes for the generator equipment 
and up to 750 amperes for the welding equipment. 
On the 1000-ampere combination panel the control 
for the welding circuit is of 750 amperes capacity; 
on all other combination panels the control for the 
welding circuit is of the same capacity as the gen- 
erator circuit. The separate generator panels are 
listed for capacities ranging from 150 to 1000 am- 
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TYPE_JD ARC-WELDING PANELS—Continued 


peres; the outlet panels are listed for capacities of 


200, 350 and'600 amperes. 


Panel Construction—Each panel consists of a sin- 
gle section, 48 inches high by 16, 20 or 24 inches 
wide, and 114 inches thick, thick 3¢-inch bevels on 
front edges, except the metal-electrode outlet panel, 
which is 36 inches high. The panels are mounted on 
14-inch type J pipe frames, complete with floor 
brace, the total height of which is 763% inches. 


Automatic Protection—Single-pole carbon circuit. 
breakers provide automatic overload protection for 
both the generator and welding circuits. 

Panel Style Numbers include the frame, the 
panel with apparatus mounted thereon according to 
schedules given, and necessary details and connec- 
tions. The metal electrode holders and shield or 
mask are not included in the style number but are 
included in the list price and will be furnished. See 
also Instructions for Ordering. 


CLASS I COMBINATION GENERATOR-AND-WELDING PANELS 


To control one generator and one welding circuit of the same capacity as generator, 
the 1000-ampere size, with which control for welding circuit will be 








except 
750 amperes capacity. 





Schedules of Apparatus 


150-Ampere Panel (Fig. 1) 


One type CD single-pole carbon circuit-breaker. 

One type SL ammeter complete with ammeter 
shunt. 

One type SL voltmeter. 

One type A knife switch, two-pole single-throw. 

Four type A knife switches, single-pole single- 
throw. 

Five card holders. 

One drilling for standard Westinghouse tetrapod 
rheostat mounting. 
Apart from panel— 

One welding resistor. 

One metal electrode holder. 

One shield. 


300-Ampere Panel (Fig. 2) 


One type CD single-pole carbon circuit-breaker. 

One type SL ammeter complete with ammeter 
shunt. 

One type SL voltmeter. 

Two type A knife switches, two-pole single-throw. 

Five type A knife switches, single-pole single- 
throw. 


’ Ampere Type of Panel Width 
Fig. Capacity Circuit-Breaker Inches 

1 150 CD 24 

2 300 CD 24 

3 500 €E 24 

3 750 Ce 24 

3 1000 CA 24 


Order by Style Number 


One drilling for standard Westinghouse tetrapod 
rheostat mounting. 
Seven card holders. 


Apart from panel— 
One welding resistor. 
One graphite electrode holder. 
One mask. 


500, 750, and 1000-Ampere Panels (Fig. 3) 


One type CC or CA single-pole carbon circuit- 
breaker. , 

One type SL ammeter complete with ammeter 
shunt. 

One type SL voltmeter. 

Two type A knife switches, two-pole single-throw. 

Four type A knife switches, single-pole, single 
throw. 

Six card holders. 

One drilling for standard Westinghouse tetrapod 
rheostat mounting. 
Apart from panel— 

One welding resistor. 

One graphite electrode holder. 

One mask. 


Weight Panel 
Lbs., Boxed Style \No. List Price 
850 285999 $440 0G 
950 286000 595 OO 
900 286001 700 0O 
1300 286002 800 OO 
1500 286003 910 00 
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CLASS II—GENERATOR PANELS 


150, 300, 500, 750, 


Panel to be used for the control of generator 


Schedule of Apparatus 


One type CD, CC or CA single-pole carbon circuit-breaker 
One type SL ammeter complete with ammeter shunt. 


One type SL voltmeter. 
One type A knife switch, two-pole single-throw. 
One card holder. 


and 1000 Amperes 





One drilling for standard Westinghouse tetrapod rheostat mounting. 


Ampere Type of Panel Width 
Capacity Circuit-Breaker Inches 
150 CD 16 
300 CD 16 
500 CS 16 
750 CC 16 
1000 CA 20 


Fic. 4 
Weight Panel 4 
Lbs. Boxed Style No. List Price 
550 245939 * $310 00 
600 245940 330 00 
650 283128 430 00 
750 283129 500 OO 
800 219843 590 00 


WELDING PANEL OUTLETS 


Each panel to control welding circuit for one operator on metal or graphite electrode 


service up to maximum capacity listed below 


Schedules of Apparatus 


Light Combination and Individual Metal or 
Graphite Panels (Figs. 5 and 6) 
One type CD or CC% single-pole carbon circuit- 
breaker. 
One type A knife switch, two-pole, single-throw. 
{Four type A knife switches, single-pole, single- 
throw. 
}Five card holders. 
Apart from panel— 
One welding resistor. 
Electrode holder. 
One metal electrode holder with type A panel. 
One graphite electrode holder with type B panel. 
One metal and one graphite electrode holder with 
panel Style No. 286005. 
One mask. 


Heavy Combination Panel (Fig. 7) 


One type CC single-pole carbon circuit-breaker. 
One type A knife switch, two-pole, single-throw. 


——AMPERE RANGE 








HirG...5 Fic. 6 


Four type A knife switches, single-pole, double- 
throw. 

Nine card holders. 
Apart from panel— 

One welding resistor. 

One metal electrode holder. 

One graphite electrode holder. 

One mask. 


*Type CC breaker is supplied on 600-ampere panels. 
+Type B panel has five S.P.S.T. switches and six cardholders. 


—-NUMBER OF STEPS-— 


‘ Metal Graphite Metal Graphite Panel Width Weight Panel 
Fig Type Electrode Electrode Electrode Electrode Inches Lbs., Boxed Style No. 
5 A SO-T70 ori ws Wivewseeca hes 15 fe 16 650 286004 
6 B 80-170 200-350 15 14 16 1000 286005 
6 COU AR Ol Meads iy ara oats 200-600 “ 6 16 1125 286006 
7 D 80-170 200-600 15 14 16 1550 286007 


Order by Style Number 
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TYPE JD ARC-WELDING PANELS—Continued 


DIAGRAMS OF TYPICAL CONNECTIONS i| ] 








RR FromGen.-\tAy To Sh. Fld 

Gonn, or use re Carbon 
/ectrode or when reactor ‘ 

1s not furnished. ee 5 ae a. 


Conn. when reactor Is Electrodé 







Reactor 
when furnished 


Sed for use ee 
. lal Electrode only. 
Negative Electrode ot tae 
COMBINATION GENERATOR- COMBINATION CARBON-AND- 
AND-WELDING PANEL METAL ELECTRODE WELDING PANEL 


Reactor 


Resistance when furnished. 


Negative 
Electrode 


CARBON ELECTRODE METAL ELECTRODE 
WELDING PANEL WELDING PANEL 
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TYPE KD GENERATOR AND FEEDER PANELS 


DIRECT-CURRENT 





TyepE KD GENERATOR AND FEEDER PANELS 


Application—Type KD generator and feeder pan- 
els are designed to provide a complete switchboard 
in a single panel of one or two sections to control one 
generator with not more than four feeders. They 
are intended for small isolated plants operating di- 
rect-current systems of 250 volts or less. 


Capacity—The capacity of a panel is limited to 
400 amperes for the generator; and 200 amperes for 
each of two feeder circuits, or 60 amperes for each 
of four feeder circuits. Each panel forms a complete 
switchboard and is not designed to have panels 
added to it. 


Construction—The panel consists essentially of 
either one or two sections 1 inch thick, 16 inches 
wide, with 14-inch bevel on front edges; the upper 
section being 24 or 36 inches high, and the lower 
section 12, 18 or 24 inches high. The upper section 
contains the apparatus for the control of the gen- 
erator and the lower section contains that for the 
control of the various feeder circuits. 


Type Designation—In the make-up of the type 
designation, the letter K signifies that the panel is 
mounted on a type K tubular frame, and the letter 
D indicates that the panel is designed for direct- 
current application, 


Various sizes of the type KD panels are designated 
by the addition of sub-numbers to the type letters 
as follows: 


Type KD panel is 36 inches high. 

Type KD-1 panel is 48 inches high (36 + 12). 

Type KD-2 panel is 54 inches high (36 + 18). 

Type KD-3 panel is 60 inches high (36 + 24). 

Type KD-4 panel is 24 inches high. 

Type KD-5 panel is 36 inches high (24 + 12% 

Type KD-6 panel is 42 inches high (24 + 18). 

Type KD-7 panel is 48 inches high (24 + 24). 

The frame is light and simple, being made from 
8{-inch gas-pipe uprights which are screwed into 
floor flanges. The total height of the frame is 64 
inches. It is fitted with wall-brace ends for 34-inch 
gas-pipe. Pipe and foot for bracing the frame to the 
floor or wall can be supplied at a small additional 
price. 


Switches—Type A single-throw knife switches 
are used for generator and feeder circuits. When 
it is desired to provide for a separate source of power, 
the generator panel can be furnished with a double- 
throw switch at an additional price. This switch will 
be mounted horizontally instead of vertically. 

Automatic protection is provided for the generator 
circuit by: (1) a single-pole type F carbon circuit- 
breaker up to 75 amperes, (2) type CD carbon cir- 
cuit-breaker, or by (3) enclosed fuses mounted on 
the front of the panel. Feeder circuits are protected 
by enclosed fuser mounted on the front of the panel. 

Shipment—Any type KD panel listed, or combi- 
nation of a generator panel with its feeder sub-sec- 
tion, can be shipped within 15 days from receipt of 
order at the factory. It should be noted that this 
promise of delivery applies only when a standard 
panel, without changes or additions, is ordered. 
Drawings will not be furnished for approval. 

Connections—The main connections on the back 
of the panel are of bare copper strap and are cut, 
bent, and put in place before shipment. 

Wall and Floor Brace Additions—The pipe and 
foot for floor or wall brace, Style No. 253482, can 
besecured at alist price of $2.50. Two are required 
per panel. 

Wall Brackets—If it is desired to mount the panel 
on the wall, four wall brackets, Style No. 116313, 
should be ordered and the type K frame omitted at 
a deduction of $1.50 from the list price. 

Refer also to catalogue of ‘‘Westinghouse 
Switchboard Accessories” under “Switchboard 
Frames’’ for more complete details of frame. 

Style number includes the panel and frame with 
the schedule of apparatus listed, including necessary 
details and connections for operating the panel. 

Orders for panels, where any variation from the 
style number panels is required, must be accompa- 
nied by a Data Sheet, Form No. 2724, properly filled 
out. 


See also Instructions for Ordering. 
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TYPE KD GENERATOR AND FEEDER PANELS—Continued 


GENERATOR PANELS 
With Circuit-Breaker Protection 


Schedule of Apparatus 


*One carbon circuit-breaker, single-pole; type CD for type KD panel, type F for 

type KD-4 panel. 

One voltmeter, type FW. 

One ammeter, type FW. 

One ground detector outfit. 

Drilling only, for Westinghouse tetrapod rheostat mounting. 

One knife switch, type A two-pole, single-throw. 
*Type CC circuit-breakers will be furnished on 400-ampere capacity panels. 








———-AMPERE CAPACITY-——— 50 VoLTs 125 VoLts 250 VoLts 
Circuit- Style List Style List Style List 
Panel Switch Breaker Ammeter No. Price No. Price No. Price 
Type KD{—36" x 16’ x 1” 
25 30 25 50 191718 $170 00 268689 $172 00 268646 $174 00 
50 60 50 75 191719 175 0O 268640 177 00 268647 179 0O 
100 100 100 150 191720 184 00 268641 186 00 268648 188 00 
150 200 150 BOOM AS et sae 4 190 00 268642 192 00 268649 194 00 


200 200 200 300 191721 195 00 268643 200 00 268650 205 00 
300 400 300 500 191722 230 00 268644 235 00 268651 240 00 
400 400 400 600 191723 275 00 268645 280 00 268652 285 0O 


Approximate weight, boxed, 175 pounds. 


Type KD-4,—24” x 16” x 1” 


12 30 1216 25 191714 140 00 268653 $142 00 268657 $144 00 
25 30 25 50 191715 145 00 268654 147 00 268658 149 00 
50 60 50 75 191716 150 0O 268655 152 00 268659 154 00 
75 100 75 150 191717 160 00 268656 162 00 268660 164 00 


Approximate weight, boxed, 160 pounds. 


{See preceding page for type designation when supplied with feeder section, 





Type KD-4 


With Fuse Protection 


Schedule of Apparatus 
One voltmeter, type FW. Drilling only, for Westinghouse tetrapod rheo- 
stat mounting. 


One ammeter type FW. : 
One knife switch, type A two-pole, single-throw. 


One ground detector outfit. Two enclosed fuse blocks and fuses. 
125 Vo.ts 250 VoLts 
-—————-AMPERE CaPAcITy—————_,, Style List Style List 
Panel Switch Fuses Ammeter No, Price No. Price 
- Type KD-4;—24” x 16” x 1’ 
10 30 10 25 268661 $124 OO 268669 $125 00 
20 30 20 50 268662 125 0O 268670 126 00 
30 30 30 50 268663 126 00 268671 127 00 
50 60 50 75 268664 135 00 268672 136 00 
60 60 60 100 268665 138 00 268673 139 00 
100 100 100 150 268666 140 00 268674 142 00 
150 200 150 200 268667 150 00 268675 152 00 
200 200 200 300 268668 160 00 268676 162 00 





Approximate weight, boxed, 160 pounds. 


Type KD{—36” x 16” x 1” 


Type KD-4 300 400 300 500 268677 $205 00 268879 $210 OO 
400 400 400 600 268678 215 00 268680 220 00 


Approximate weight, boxed, 200 pounds. 
{See preceding page for type designation when supplied with feeder section. 


Order by Style Number 


1415-2A 


Sare-scerneue 





































_- 


sch ee An ete 


ssi 





488 


Section 2-4 Westinghouse Switchbeerds ' Jawuary, 1920 
TYPE KD GENERATOR AND FEEDER PANELS—Continued 
FEEDER SECTIONS 


For Types KD and KD-4 Generator Panels 
With Fuse Protection—50 to 250 Volts 


AMPERE CAPACITY Beight of 

Schedule of Apparatus Number Each Fused Section Style List 

Per Circuit: of Circuits Circuit Switch Inches No. Price 
One knife switch, type A two-pole, single-throw. 2 30 30 12 268681 $ 55 00 
: ams 3 30 30 12 268682 70 00 

T'wo enclosed fuse blocks and fuses. 

4 60 60 12 268683 65 00 
3 60 60 24 268684 90 00 
fo ° 4 60 60 24 268685 115 00 
cn a A | 2 100 100 18 268686 85 00 
| i f 8 tii | 2 200 200 24 268687 115 00 





|| 2P87 ruseDSswTOHES 
i 


Approximate weight, boxed, 50 pounds. 
STYLE No. 177700 


Order by Style Number 


DIAGRAMS OF TYPICAL CONNECTIONS 






[Feeder 

Position oF 

/fo 75 Amp. 

Shunt and 7 

1G onnection or /to 7§ Amp.Shun 


and Connections. 


Position of Shunt 
above 75 Amp 


Fuses | | CUCL 
6 
Z2PS.7 Sw. 





ZESIMNLPEST. 


aE 





Shunt Field 


KD. Generator Pane! 
CIVCUIT BAT Protection. 





hunt Fi 
hy Shuat Field 


KD Generator Panel Circuit Breaker kK O.fused Generator and Feeder Panel 
Protection with Fused Feeders, 
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TYPE KD BATTERY CHARGING PANELS 


FOR TWO-WIRE SYSTEMS, 50 TO 250 VOLTS 


These panels are designed for controlling the 
charging of batteries used in lighting service and on 
electric vehicles. 

Lighting 

One class of panels is intended for use in residences 
and small isolated plants that have a battery to 
supply current for lighting and a generator for 
charging the battery. Only single panels are listed 
and the capacity of the generator panels is limited to 
75 amperes, while the battery panels are limited toa 
normal capacity of 60 amperes. On single-section 
panels the limit is 100 amperes for both generator 
and battery circuits. The circuit-breakers are 
equipped with reverse-current attachments in addi- 
tion to the plain overload trip which wiil open the 
circuit in case the charging current is interrupted, 
and thus prevent the discharge of the battery. 

When battery-charging apparatus is required with 
a generator panel, it will be mounted as a lower sec- 
tion of the panel, except when a single-section gen- 
erator and battery-charging panel is specified. 

Three conditions are provided for in charging bat- 
teries with these panels. 

First, 50-volt generator charging 30-volt battery 
connected directly to the mains. 

Second, 125-volt generator charging 30-volt bat- 
tery. The battery is charged through a suitable re- 
sistance. 

Third, 125-volt generator charging 125-volt bat- 
tery. The battery, in this case, is charged with two 
sections in parallel, each section being connected 
through a suitable charging resistance. A fixed re- 
sistance is used for this work, the variation in voltage 
being taken ¢are of by varying the field of the gen- 
erator. See diagrams of connections at end of this 
section. 


Charging Rheostats 


Style numbers and list prices of the panels do not 
include any charging rheostats, and these must be 
ordered separately. : 

The method of charging by the type KD panel is 
the constant-potential charging method; that is, the 
battery is thrown directly on the circuit and allowed 
to becomecharged. When the battery and charging- 
circuit voltages differ sufficiently to produce a charg- 
ing current of such a value that it may be injurious 
to the battery, a charging resistance is necessary. 
The value of the resistance depends on the number 
of cells in the battery; type of cells (or voltage at 
beginning of charge and at the end of charge); 
charging current desired; and the line or generator 
voltage. A variable resistance, that is, one provi- 
ded with faceplate and rotating arm, mounted apart 
from the board can be used to obtain the constant- 
current method of charging. However, if there are 
but one generator and one battery circuit, the con- 





Front Rear 
Type KD-4 GENERATOR PANEL WITH TyPpzE KD-6 CHARGING 


SuB-PANEL 


stant current can be obtained by adjusting the gen- 
erator-field rheostat. 

Where a type KD panel is chosen to control a 
lighting circuit in addition to generator and battery 
circuit, the generator voltage must be maintained 
for the lighting circuit, and consequently a charging 
resistance is necessary, either of the fixed or variable 
ty pe. 

Electric Vehicle Charging 

Electric vehicle charging panels are listed for pri- 
vate service, where one battery is to be charged and 
the charging current is taken from an outside source. 
They can, however, be used when the current is fur- 
nished by a motor-generator set or engine-driven 
generator, by adding the field rheostat for the gen- 
erator to the panel, and in the case of the motor-gen- 
erator sets by mounting one of the lower sections 
on the same frame. 

Reverse-Current Protection—The reverse-current 
mechanism furnished with the type F carbon circuit- 
breaker depends for its action on the sum of the volt- 
age and current-coil fields. The voltage-coil field is 
the stronger field on small reversal and strong enough 
at zero-current setting of the reverse-current de- 
vices to trip the breaker, 

Normally, the field of the voltage coil is opposed 
to the field of the current coil, but when reversal 
takes place both coils act together and tripping usu- 
ally results, Under certain conditions, however, the 
combined field may not be sufficient to cause trip- 
ping, as, for instance, when the voltage on reverse 
current is low. Good results can be expected only 


¢ 
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TYPE KD BATTERY CHARGING PANELS—Continued 


when the voltage at reversal is nearly equal to the 
normal charging voltage or when the reverse current 
is of sufficient value. 

The current coil of the reverse-current mechanism 
is designed for the same capacity as the circuit- 
breaker. In case the battery is so small that only a 
small part of the breaker capacity is required, proper 
reverse-current protection is not assured unless a 
special combination of breaker and reverse-current 
attachment is made. In such a case, the matter 
should be referred to the Company, 

For more detailed description of Reverse-Current 
and Under-Voltage Trip, refer to section on Type F 
Carbon Circuit-Breakers in catalogue of “Wiring 
Devices and Carbon Circuit-Breakers.”’ 

»Types of Panels—The generator panels listed in 
the following pages are a modification of the stand- 
ard type KD generator panels listed in another part 
of this catalogue, in that the circuit-breaker is 
equipped with reverse-current trip. The current coil 
in the relay is designed for the same carrying capac- 
ity as the circuit-breaker, and the relay is calibrated 
to operate with a battery which has the same 
capacity as the generator, or greater. Incase the 
battery is so small that it requires only a portion of 
the generator capacity tocompletely charge it, a 
special relay or extra switches may be required and 
the matter should be referred to the Works. Lower 
sections are provided which correspond in type to 
the lower sections regularly used with the type KD 
generator panels. 

The lower sections are known as KD-6 and KD-7; 
the former is for use with 30-volt batteries, and 
the latter with 125-volt batteries. These when 
combined with the generator panel form the com- 
plete panel for controlling generator and battery for 
private service. 


A modification of the above combinations can be 
furnished. These differ in that only one panel sec- 
tion is used and no ammeter is used in the generator 
circuit. 

All panels upon which fuses are specified are fitted 
with enclosed fuses and main switches which con- 
form to the requirements of the National Board of 
Fire Underwriters. 

Wall Brackets—If it is desired to mount the panel 
on the wall, four wall brackets, Style No. 116313, 
should be ordered, and the type K frame omitted 
at a reduction of $1.50 from the list price. 


Shipment—Any panel listed, or combination of a 
generator panel with its battery charging sub-section 
can be shipped within 15 days from receipt of order 
at the factory. It should be noted that this prompt 





WALL BRACKET STYLE No. 116313 


delivery applies only to a standard panel without 
changes or additions. Drawings will not be fur- 
nished for approval. 

Style number includes the panel and frame with 
the schedule of apparatus listed, including necessary 
details and connections for opcrating the panel. 


Also see Instructions for Ordering. 
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TYPE KD BATTERY CHARGING PANELS—Continued 
TYPE KD-4 GENERATOR PANELS FOR BATTERY CHARGING 
| 50 to 125 Volts 


These panels are for private service for control of Schedule of Apparatus 
the generator where a single battery is to be charged. One type FW ammeter. 
They are especially suitable for use in connection One type FW voltmeter. 
with engine-driven generators, as the circuit-breaker One type F circuit-breaker with reverse-current 


is equipped with a reverse-current release which pre-  @ttachment. 
One type A double-pole, single-throw knife switch. 


vents the discharge of the battery in case the charg- Cae daiine only tore Wettinehonmlehecnat 


ing current is interrupted, : 
mounting. 


Two ground detector iamp sockets with lamps. 











——<—<—<——S - AMPERE CAPACITY a 
OS eee Switch Circuit-Breaker Ammeter Style No. List Price 
50-Volt Generator for 30-Volt Battery 
24" 16" x1" 
30 124% 25 191760 $170 OO 
30 25 50 191761 175 00 
60 50 75 191762 180 00 
100 75 150 191763 185 00 
125-Volt Generator for 125-Volt Battery 
24" x 16" = 1"! 
30 1214 25 191768 172 00 
A : Bue HT 88 
100 75 150 191771 187 00 


Approximate weight—boxed, 300 lbs. 


TYPE KD-4 GENERATOR PANELS FOR BATTERY CHARGING 
AND LIGHTING 


125 Volts 
These panels are for private service for the control Schedule of Apparatus 
of the generator where a single 30-volt battery is to One type FW voltmeter. 


be charged from a 125-volt generator, and a 125-volt 
lighting circuit to be maintained in addition. The 
apparatus to control the 30-volt battery circuit is 
listed on the next page under KD-6 sub-panels. 
They are especially suitable for use in connection 
with the engine-driven generator, as the circuit- 


One type FW ammeter. 

One type F circuit-breaker with reverse-current 
attachment. 

One type A double-pole single-throw knife switch. 

One drilling only for Westinghouse rheostat 





breaker is equipped with a reverse-current release mounting. 
which prevents the discharge of the battery in case Two enclosed fuse holders and fuses. 
the charging current is interrupted. Two ground detector lamp sockets and lamps. 
OfreaneaY Lease 
————_+—_———-AmpErE CAPACITY 
. Circuit- : : . 
Switch Breaker Ammeter Fuse Style No. List Price 


125-Volt Generator for 30-Volt Battery 


24" x 16"! x1" 
30 12 25 12 191764 “180 00 
30 aac 50 25 191765 182 00 
60 50 75 50 191766 185 00 
100 75 150 75 191767 200 00 





Approximate weight—-boxed, 300 Ibs. 
Order by Style Number 
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TYPE KD BATTERY CHARGING PANELS—Continued 


TYPE KD-6 SUB-PANELS FOR BATTERY CHARGING 
For Use With Generator Panels in Charging 30-Volt Batteries 


These panels are for use with the KD-4 charging 
and lighting panels shown on the preceding page, 
and for the control of the 30-volt battery and 
30-volt lighting circuits. 

Schedule of Apparatus 

One type FW double-reading ammeter. 

One type A double-pole double-throw knife switch. 

One double-pole double-throw voltmeter switch. 

Two enclosed fuse holders and fuses. 








—_——_————- AMPERE CAPACITY. 





Fuses Switch Ammeter Style No. List Price 
18" x 16''x 1"! 
10 30 15-0- 35 191772 $105 00 
15 30 25-0- 50 191773 108 00 
23 30 50-0-100 191774 110 00 
30 30 50-0-100 191775 112 00 
40 60 75-0-125 191776 115 00 
50 60 100-0-150 191777 118 00 
60 60 100—0-150 191778 120 00 





Approximate weight—boxed, 100 lbs. 


TYPE KD-7 SUB-PANELS FOR BATTERY CHARGING 
For Use With 125-Volt Generator Panels in Charging 125-Volt Batteries 





These panels are used in connection with KD-4 
charging and lighting panels shown on the preceding 
page, and for the control of the 125-volt battery 
and 125-volt lighting circuits, 


Schedule of Apparatus 


One type FW double-reading ammeter. 

Two type A double-pole double-throw knife 
switches, 

One type A double-pole single-throw knife switch. 

One four-circuit voltmeter switch. 

Two enclosed fuse holders and fuses. 





AMPERE CAPACITY 








Fuses Switches : Ammeter Style No. List Price 
24" = 16" x1"! 

10 30 15-0- 35 191779 $165 ow 

15 30 25-0- 50 191780 168 O 
25 30 50-0-100 191781 170 00 
30 30 50-0-100 191782 172 00 
40 60 75-0-125 191783 180 00 
50 60 75-0-125 191784 182 00 
j 60 60 100-0-150 191785 184 00 


Approximate weight—-boxed, 200 lbs, 


Order by Style Number 
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TYPE KD BATTERY CHARGING PANELS—Continued 


TYPE KD SINGLE-SECTION BATTERY CHARGING PANELS 


These type KD single-section battery charging panels are essentially the same as the panels previously 
described, except that the generator ammeter is omitted and all apparatus mounted on one panel. 


Charging Battery in One Section 


Schedule of Apparatus ~ 


One type FW double-reading ammeter. 

One type FW voltmeter. 

One type F circuit-breaker with reverse-current attachment, 
One double-pole double-throw voltmeter switch. 

One type A double-pole double-throw knife switch, 

One type A double-pole single-throw knife switch. 

Two enclosed fuse holders and fuses. 

Two ground detector lamp sockets with lamps. 

One drilling only for Westinghouse rheostat mounting. 





a AMPERE CaPACITY 
Generator Battery Circuit- 





Switch Switch Breaker Fuse Ammeter Style No. List Price 
50-Volt Generator for 30-Volt Battery 
24"'= 16''x 1"! 
30 30 25 15 25-0- 50 191989 $210 00 
60 60 50 50 50-0-100 191990 215 00 
60 60 75 60 75-0-125 191991 220 00 
36''x 16"'x 1" 
100 100 100* 100 150-0-150 191992 265 00 
125-Volt Generator for 30-Volt Battery 
25'"'x 20"'s1"' 
30 30 124% 12 15-0- 35 1920023 215 00 
30 30 25 25 20-0— 50 192003 220 00 
30 30 25 25 50-0-100 192004 230 00 
60 60 50 40 50-0-100 192005 235 00 
60 60 50 50 75-0-125 192006 236 00 
60 ‘60 50 60 75-0-125 192007 238 00 
60 60 75 60 750-125 192008 340 00 
60 60 75 60 100-0-150 192009 245 00 
100 60 75 60 100-0-150 192010 250 00 





*Circuit-breaker type CD instead of type F. 
Approximate weight—boxed, 300 lbs. 


-Charging Battery in Two Sections 
Schedule of Apparatus 


One type FW double-reading ammeter. 

One type FW voltmeter. 

One type F circuit-breaker with reverse-current attachment. 
One four-circuit voltmeter switch. 

Two type A double-pole double-throw knife switches. 

Two type A double-pole single-throw knife switches. 

Two enclosed fuse holders and fuses. 

Two ground detector lamp sockets with lamps. 

One drilling only for Westinghouse rheostat mounting. 








AMPERE CAPACITY 





Generator Battery Line Circuit , ; 
Switch Switch Switch Breaker Fuse Ammeter Style No. List Price 
125-Volt Generator for 125-Volt Battery 
36''x 16''x 1"! 

30 30 30 12% 10 15-0- 35 191993 $300 00 
30 30 30 25 15 25-0- 50 191994 305 00 
30 30 30 25 25 50-0-100 191995 310 00 
60 zs 60 60 50 40 50-0-100 191996 815 00 
60 60 60 50 40 75-0-125 191997 320 00 
60 60 60 50 50 75-0-125 191998 325 0? 
60 60 60 75 60 75-0-125 191999 830 00 
60 60 60 75 60 100-0-150 192000 335 00 
100 60 60 75 60 100-0—150 192001 340 00 


Approximate weight—boxed, 300 Ibs. 
Order by Style Number 
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TYPE KD ELECTRIC VEHICLE CHARGING PANELS 


For Private Servi 


These panels are intended for private service 
where only one battery is to be charged and where 
the charging current is taken from an outside source. 
They.can; however, *be used where the current is 
furnished by a motor-generator set or engine-driven 


. Schedule of Apparatus 


3 One type FW voltmeter. 
' One type FW ammeter. 


, One drilling only for Westinghouse rheostat mounting (if desired). 
One double-pole single-throw type A fused switch. 


One single-pole over-voltage circuit-breaker. 


Two 2-point voltmeter receptacles and one plug. 








Number of AAMPERE CAPACITY — 
Cells Ammeter Switch Fuses 
36''x 16'' x 1"! 

; 10 75 60 60 
1. 12 78 60 60 
14 75 60 60 
16 75 60 60 
20 75 60 60 
24 75 60 60 
| 28 75 60 60 
j 40 100 100 75 
| 44 100 100 75 
48 100 100 75 
60 150 200 150 
' 66 150 200 i50 


Approximate weight—boxed, 200 Ibs. 





ce—125-Volt Circuits 


generator, by adding to the panel, the rheostat for 
generator, and in the case of motor-generator sets 
by mounting on the same frame one of the panele 


shown below. 





Style No. List Price 

191786 $205 OO 

191787 205 OO 

191788 205 OO 

191789 205 00 

191790 205 00 

191791 205 OO 

191793 205 00 

191793 215 00 puck FUSE 
191794 215 00 | 
191795 215 00 2 POT SW ° 
191796 230 00 SSS 
191797 230 OO 


TYPE KD-2 SUB-PANELS FOR MOTOR STARTING 


For Electric Vehicle Charging Panels 


These panels are used for controlling motor-generator sets, 


Schedule 


of Apparatus 


| One single-throw type A fused knife switch with enclosed fuses. 
| One motor starting rheostat, mounting only, for direct-current sub-panels only. 











SINGLE-PHASE bp , TWo-PHASE 
Amperes, Capacity 7 ; ‘ 
Phase Volts of Switch Style No. List Price 
For Direct-Current 
18" x 20''x 1" 
D.C. 125-250 30 80126 . $45 00 
D.C. 125-250 60 80127 50 00 
For Alternating-Current 
18" x 16"! x 1" 
‘ 1 220 30 80128 45 00 
' 1 220 60 80129 50 OO 
; 2 220 30 80130 60 00 
\ 2 220 60 80131 65 0O 
THREE-PHASE 3 220 30 80132 50 OO 
| 3 220 60 80133 55 0O 


Sub-panels for 500-volt direct-current service 
furnished. 


i Approximate weight—boxed, 150 Ibs. 


Order by Style Number 


and for 440-volt alternating-current service can be 
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TYPE KD BATTERY CHARGING PANELS—Continued 


DIAGRAMS OF TYPICAL CONNECTIONS 


Serses §& Shunt Coils 
of RC Trip Mech _ 







’ 





Type KD-4 GENERATOR AND BATTERY 
CHARGING PANEL 


When shuntis 
focated back of 
meter vse dotted 
fonnection and \ 
omit Pus sectron 


gov DL 


DADS Feeders 
sw 


Sh Fic 


Typz KD-4 CuHarGING AND LIGHTING GENERATOR 
PANEL AND Typgz KD-6 Sus-PANEL FOR CHARGING 


He When Shunt 15 


located back of meter 
use dotted conn and 
omil this section 










Colour Sw. 
Type F Cir, 
Bar with 


Reverse Cur 


When Shun? Is 
: located back of meter 
use dotted conn. ond 
omit this section 









= 7 


Battery 


Shunt Fla 


Type KD SINGLE-SECTION BATTERY CHARGING PANEL 
CHARGING BATTERY IN ONE SECTION 






When sghurtss 
foc Sed Bach 6 
meter ysecot 
connection and 
omit Fars sect:o 


Battery. 


8A. 4/0. 


Type KD-4 CHARGING AND LIGHTING GENERATOR 
PANEL AND Type KD-7 SuB-PANEL FOR CHARGING 
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TYPE SD BATTERY-CHARGING PANELS 


For Charging Electric Vehicle Batteries 


SECTIONAL TYPE 
For 110-Volt D. C. Service 


Application 


These panels and sections are designed 
primarily for use in public and private 
garages where electric vehicle batteries 
will be charged. The charging rheostats 
specified are designed for charging batter- 
ies recommended by the Society of Auto- 
motive Engineers, namely: 40 to 44 cells 
for lead batteries and 60 to 62 cells for 
Edison batteries. 


Distinctive Features 


Each panel consists of three or more 
sections, together with charging rheostats 
selected from those described in this sec- 
tion. This sectional construction provides 
a large variety of combinations, thus 
making an installation very flexible, as 
the number of charging circuits may be 
increased at any time after the switch- 
board has been installed, by the addi- 
tion of suitable sections and rheostats. 

A switchboard built of these sections is 
very convenient and easy to operate, as 
the control of a large number of batteries 
is centralized. The entire equipment is 
simple to operate and the average garage em- 
ployee can easily and efficiently attend to the charg- 
ing of a large number of batteries at one time. 

Each battery charging rheostat consists of a re- 
sistor of cast iron grids supported on the rear of each 
panel section between steel end frames with contact 
buttons and moving arm on the front of the panel 
section. Bolts through the panel hold the end 
frames of each charging rheostat to the pane! so 
that the rheostat forms an integral part of the sec- 
tion equipment. By disconnecting the wires con- 
necting the grids to the contact button terminals, 
the resistor can be easily removed from the panel. 
With this construction, any rheostat may be readily 
removed and quickly repaired, in case of accidental 
injury, or replaced by another rheostat of different 
characteristics without disturbing the other sections. 


Assembly of Sections 


The sections of each panel are assembled one 
above another and securely bolted to a vertical angle 
iron frame of suitable height. The simplest panel 
consists of one or more charging sections and a power 
control section mounted above the charging sec- 
tions. Swinging brackets at the side of the panel 
will mount the power section ammeter, if used, and 
the battery voltmeter and ammeter. It is not ad- 
visable to use panels exceeding 84 inches in height, 





TYPICAL BATTERY-CHARGING SWITCHBOARD 


because some of the switching apparatus would be 
inconveniently high for the operator. A panel not 
exceeding 84 inches in height permits mounting three 
charging sections below a generator section or an 
incoming line section with circuit-breaker protec- 
tion. A fused-switch incoming line section permits 
the mounting of four charging sections beneath it. 
When more sections are required than can be 
mounted on a frame 84 inches high, they may be 
arranged in two or more panels of uniform height. 
Where the number of necessary sections is not 
sufficient to make all panels the same height, blank 
sections may be readily added to some of the panels. 


The frame will be made of such height that a 


space of 6)4 inches or more will be left between the , 


floor and the lower edge of the bottom section. 


Every switchboard or panel which controls one or 
more direct current generators must be equipped 
with an individual power control section for each 
generator. If generators are compound wound and 
generator control sections with circuit-breaker pro- 
tection are used then one side of the generator 
switch will be connected to the equalizer bars; the 
other side to the negative bus; and the circuit- 
breaker will be connected in the positive lead. If 
generator control section provides fuse protection 
only, then an equalizer switch must be provided. 
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TYPE SD BATTERY-CHARGING PANELS—Continued 





TYPICAL CHARGING PANEL, FRONT AND SIDE 


Regulations of National Board of Fire 
Underwriters 


A Rule, incorporated in the National Electric 
Code, specifies that charging panels located in gar- 
ages where gasoline is handled must have all spark 
producing devices mounted 4 ft. or more above the 
floor. If such devices are mounted less than 4 ft. 
above the floor, the charging panel must be sur- 
rounded by a vapor-proof enclosure, unless the panel 
is located in a room or enclosure provided for this 
purpose. 

Switchboards or panels controlling several charg- 
ing circuits will regularly have the switching appa- 
ratus mounted less than 4 ft. above the floor and the 
purchaser will be expected to install the panels as 
provided for by the Code. In most cases, the sim- 
plest method is to mount. the board on a concrete 
platform, 4 ft. high. If the purchaser desires that 
no spark-making device be mounted less than 4 ft. 
above the floor, such instructions should be furnished 
the Company. A switchboard for control of a given 
number of charging circuits under these _ conditions 
will be composed of more panels than would be re- 
quired otherwise. 


Regulations of the Safety Code 


The arrangement of the panel sections, and com- 
bination of them, is such as to provide a maximum 
of protection to the operator. Power control sec- 
tions employing carbon circuit-breakers will be lo- 
cated at the top of the panel. The contactors on 


the charging sections are provided with blow-out 
coil and shield. The operator is thus protected 
against possible injury due to moving parts or to 
the arcing of automatic devices.! 

It is understood, however, that purchaser's ope- 
rator is a competent operator as defined by the 
safety code and that purchaser will install any grill 
work, cage, or other means to keep unauthorized 
persons away from the switchboard. 


Construction of Sections 


The various sections are made up of slabs 1 inch 
thick, 14 inch bevel. These sections will be of two 
heights, 14 inches and 28 inches, depending upon 
the apparatus mounted on the section, as per sched- 
ules hereinafter given. 


Assembly and Connection of Panels 


Each panel is completely assembled at the Works, 
with all copper detail connections properly formed 
and fitted. All connections between sections are 
designed to facilitate the addition of sections to the 
panels at a later date. 

Each panel is furnished complete and forms a 
unit including framework and sockets for wall 
braces. Braces, however, are not included. 

When horizontal bus-bars for connecting two or 
more panels are required, these will be supported 
from the studs of the apparatus, or if horizontal 
bus-bars are of large capacity, brackets will be fur- 
nished for their support. 


Section Schedules 


Following are the various sections listed: 


Charging Sections { 


With magnetically operated switch 
Without magnetically operated switch 


Schedule i. 
Schedule 2. 


With circuit breaker protection. Schedule 3. 


Generator Control Section {wien ised enitch { 


( With circuit breaker 
| With fused switch { 


Line Control Section 


Ampere Hour Meter Section. Schedule 9. 


Bracket Apparatus (Battery Voltmeter and Ammeter). 
Bracket Apparatus (Generator Ammeter and Ground Detector). 


Amperehour Meter Sections 


ith low voltage relay switch—Schedule 4. 
ithout low voltage relay switch—Schedule §. 
otection. : 
ith low voltage relay switch—Schedule 7, 
Without low voltage relay switch—Schedule 8. 


Schedule 6. 


Schedule 10. 
Schedule 11. 


amperehour meters of the auto type, with a zero 
contact reset device and variable resistor element. 


Amperehour meter sections are equipped with The meter is designed so that it will run “slow.” 
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/ 





when the charging current of a battery passes 
through it, the speed being adjustable to approxi- 
mately compensate for the charging efficiency of 
any battery. When a given number of amperehours 
for which the meter has been set have been supplied 
to the battery, the pointer will again be at the zero 
position and will close the zero contact; this will 
cause the contactor in the circuit to open, thus ter- 
minating the charge. Therefore to charge a battery, 
it is only necessary to set the meter pointer at the 
amperehours, as previously discharged from the 
battery, and when this number of amperehours 
(automatically corrected for charging efficiency by 
the resistor element of the meter) have been returned 
to the battery it will be automatically disconnected. 

Each amperehour meter section will be regularly 
furnished, drilled for two amperehour meters. When 
only one amperehour meter is to be used the drill- 
ing for the second amperehour meter will be pro- 
vided with plugs to cover the drilling. Each am- 
perehour meter section, therefore, will be designed 
for use with two charging circuits, the amperehour 
meter mounted at the left hand of the section will 
be intended for use with the charging section 
mounted immediately above, and the amperehour 
meter mounted at the right hand side of the section 
will be intended for use with the charging section 
mounted immediately below. 

When amperehour-meter sections are used, for 
the purpose of automatically terminating the 
charge of a battery, it is necessary to use charging 
sections, employing a contactor (see Schedule 1). 

When an order is placed for these sections the 
Company should be advised the amperehour cali- 
bration desired for each meter, otherwise these will 
be furnished calibrated as deemed best by the 
Company. 


Field Rheostats for Direct-Current 
Generators 


Each power control section to be used for the 
control of a direct-current generator is scheduled 
with drilling for a Westinghouse field rheostat 
mounting of the switchboard tetrapod type. 


Ground Detector Outfit 


Each switchboard that controls a source of power 
such as direct-current generator must be equipped 
with a ground detector outfit. For such panels, two 
110-volt incandescent lamps are furnished and are 
mounted with the generator ammeter on the swing- 
ing bracket. Each of the lamps is connected between 
one side of the line and ground, thus forming a con- 
tinuous indicator. Under normal conditions each 
lamp will glow red due to the fact that it is opera- 
ting on about one-half normal voltage. If the posi- 
tive line becomes grounded, the lamp connected 
to that line will grow dim or cease to glow at all, 
while the other lamp will increase in brilliancy. If 
the negative side is grounded, the order of brilliancy 


is reversed. When power is received from incoming 
direct-current lines the lamps are supplied in order 
that grounds on batteries may be detected. 


Limitation of Direct-Current Power 
Control Section 

When a direct-current power control section is re- 
quired having a greater capacity than that of the 
largest direct-current power control section sched- 
uled, it will be necessary to select a separate 125- 
volt panel from the catalogue section covering 
type GD panels. To make all panels of uniform 
height, it will be necessary in most cases to add 
blank sections to one or more of the charging panels, 
or to increase the height of the generator panels. 


Automatic Protection 


Plain overload protection is regularly furnished 
for all sections. For this purpose there is furnished 
for each charging circuit a National Electrical Code 
fuse holder and enclosed fuse for each side of the 
circuit. 

To protect the battery ammeter against overload, 
a fuse is provided and is connected between the 
battery ammeter bus-bar and the main negative 
bus-bar. This fuse is regularly mounted on a 
bracket on the rear of the panel. 

When it is desired to use two or more battery 
ammeters independently, each ammeter must be 
protected by its own fuse. 

If each charging circuit is to be protected against 
reversal of current, it is necessary to select charging 
sections as per Schedule No. 1 and power control 
sections either as per Schedules No. 3 and 6 or as 
per Schedules No. 4 and 7. 

Power control sections scheduled with circuit- 
breaker protection (Schedules 3 and 6) are regu- 
larly furnished with a low-voltage release mech- 
anism, attached to each circuit-breaker to protect 
the source of power against reversal of current. 
When this circuit-breaker opens, due to reversal 
of current, the auxiliary contacts with which the 
circuit-breaker is supplied will open all charging 
circuits which are provided with magnetically ope- 
rated switches. 

In case power control sections (Schedules 4 and 7) 
equipped with fuse switch protection and with the 
low-voltage relay switchare used, the reversal of cur- 
rent will cause the low-voltage relay switch to open 
and thereby open all the charging circuits, if charg- 
ing sections, schedule No. 1, are used. 

The low-voltage coil of the carbon circuit-breatzar 
and of the low-voltage relay switch will be suitable 
for 115 volts D. C. In case the generators are driven 
by A. C. induction motors, it is possible to obtain 
A. C. low-voltage coils, so that on failure of the A. C. 
power the low-voltage relay switch and carbon cir- 
cuit-breaker will be tripped. 

However, when several generators operate in 
parallel and obtain their power from separate 
sources it will be necessary to use reverse-current 


1418-3 


ci i le de 


Oe A 


al 





January, 1920 


Westinghouse Switchboards 


499 


Section 2-A 


TYPE SD BATTERY-CHARGING PANELS—Continued 


relays, in order to insure absolute protection against 
the occurrence of reverse current. 

From the battery standpoint, it is very desirable 
to have battery circuits protected against reverse 
eurrent. If only the generator or main circuit is 
protected against reverse current, the batteries 
remain connected in parallel to the bus-bars (after 
the circuit-breaker opens). Therefore the batteries 
having the highest terminal voltage will discharge 
into the other batteries connected to the system. 

Operation and Setting of Low-Voltage Release 
Mechanism—The use of the low-voltage release 
mechanism, as part of the circuit-breaker equipment, 
or the use of the low-voltage relay switch, is adapt- 
able for protection against the reversal of current 
from a storage battery, because at ordinary tem- 


#2 


Charging Res. 





Charging Res. 
ones 


i 
+= Gen f, 
Gottery, Fld DLlben, 


peratures (from 60° to 90° F.) the voltage of a good 
battery discharging at the normal rate is always 
lower than the minimum voltage required to start 
the charging of that battery at the normal starting 
rate. Furthermore, the charging resistance con- 
nected in series with the battery further reduces 
the voltage across the coil of the circuit-breaker or 
the low-voltage relay switch (upon reversal of bat- 
tery current), thus insuring the tripping of the 
breaker or the low-voltage relay switch. 

Since the sections, listed in this catalogue, are all 
for use on 115 volt D. C. service only, the low-volt- 
age coils will be adjusted for operation at this volt- 
age. The generator, or source of power, must be 


maintained at approximately a constant voltage of 
115 volts D. C. 





TypicaL DiaGram or ConNECTIONS—WITH MAGNETICALLY OPERATED SWITCHES 
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TYPE SD BATTERY-CHARGING PANELS—Continued 


Each charging section is equipped with a special 
two-pole knife switch which may be moved to a 
position (without opening the circuit) so that the 
battery ammeter and voltmeter are connected to 
the charging circuit, thereby indicating the charging 
rate in amperes and the voltage of the battery at 
once. 

Charging Rheostats 


The battery charging rheostats, listed herein, 
provide 12 steps. 

The rheostats scheduled are each designed for the 
particular number of cells, as indicated. However, 
each rheostat may be used for charging a battery 
composed of a slightly larger number of cells, re- 
quiring the same charging rate; but it must be ob- 
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served that in this case the number of resistance 
steps available for adjustment will be reduced. If 
a battery is to be boosted at a rate higher than that 
scheduled, a special rheostat will be required. For 
such service complete information should be fur- 
nished the Company. 

For lead batteries, the voltage applied across the 
battery terminals will be increased as the charge 
progresses and the charging current will be main- 
tained approximately constant, that is, at the given 
starting rate until near the end of the charging period; 
then the current will be reduced to a given finishing 
rate, and will be maintained approximately con- 
stant throughout the remainder of the charging 
period. 


/ 
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TYpicaL DIAGRAM ON CONNECTIONS—WITHOUT MAGNETICALLY OPERATED SWITCHES 
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For nickel-iron (Edison) batteries the voltage 
applied across battery terminals will be increased 
as the charge progresses and the charging current 
will be maintained approximately constant at the 
required rate. 


Assembly of Rheostats 


Each rheostat will be completely assembled and 
wired at the Works and will be mounted on the 
panel. 


ORDERING INSTRUCTIONS 


Style Numbers for Rheostats 


The style number for each rheostat includes the 
grid resistors with the frames and will be of suitable 
dimensions for mounting on the charging section. 
The faceplate is not included in the rheostat style 
number, but is included in the charging section 
style number. Charging rheostats as scheduled by 
style number will be suitable for mounting on any 
charging section, but care must be exercised so that 
the charging section is of proper capacity for use 
with the particular charging rheostat. 


Style Numbers for Sections 


The style number of each section includes all 
wiring and connections mounted on the rear of the 
section and a proportional amount of vertical 
copper bars and framework in addition to the appa- 
ratus scheduled. 


Horizontal Bus-Bars 


When a switchboard consists of two or more pan- 
els, there will be required, in addition to the equip- 
ment scheduled, a set of horizontal bus-bars com- 
prising positive, negative and ammeter bus-bars. 
In estimating the amoupt of bus-bars required for 
these switchboards, theffollowing values should be 
used. ‘i 


One ¥% inch by 1 inch copper strap will carry 200 
amperes direct current. 

One % inch by 1% inch copper strap will carry 
300 amperes direct current. 

One % inch by 2 inch copper strap will carry 400 
amperes direct current. 


One % inch by 3 inch copper strap will carry 600 
amperes direct current. 


Two straps of the same dimensions, when con- 
nected in parallel, wiH carry twice the current 
allowed for one strap of the same dimensions. 


Bus-bars between panels ordinarily need not 
exceed 2 inches in width. However, when genera- 
tors of more than 400 amperes capacity are used, 
it is advisable to use 3-inch bus-bars. The am- 
meter bus-bar need not exceed 1 inch in width in 
any case. 


Data Sheet 


Each order for a switchboard should be accom- 
panied by a switchboard data sheet, Form 2724, 


and with complete information regarding the bat- 
teries to be charged. This information should in- 
clude the following: 

Battery maker’s name. 

Type and number of cells in series. 

Number of plates per cell. 

Charging rate at start. 

Charging rate at finish. 

Boosting rate desired. 


Weights 


The shipping weight of a panel 90 to 96 inches 
high, including framework and charging rheostats, 
will be approximately 1200 pounds. 


Special Sections 


It is urged that sections be selected from those 
scheduled because drilling templates, permanent 
manufacturing information and a stock of parts are 
available for such sections and therefore, better 
delivery can be made. — 


Features Provided With the Charging 
Section 


Each charging section is equipped with a special 
two-pole knife switch which may be moved to a posi- 
tion (without opening the circuit) so that the bat- 
tery ammeter and voltmeter are connected to the 
charging circuit, thereby indicating the charging 
rate in amperes and the voltage of the battery at 
once. 


In addition to the special knife switch for volt- 
meter and ammeter readings, charging sections pro- 
vided with a magnetically operated switch have the 
following features, which purchasers will find very 
desirable. The charging rheostat dial plate is pro- 
vided with auxiliary mechanism which is engaged 
by the rheostat arm at the “IN,” or start position, 
that is, the position which inserts all the resistance 
in the battery circuit. This mechanism makes it 
necessary for the operator to have all charging re- 
sistance in circuit before the contactor will close, 
thereby insuring against an initial high charging 
current. Also the operating coils of the contactor 
are connected in the circuit so that the contactor 
will not close if the battery polarity .. reversed. 
Provision is made also for tripping the circuit from 
a remote point. 
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CHARGING SECTIONS 


With Magnetically Operated Switch or Contactor 


One section, 14 by 
24 by 1 inches. 


One 2-pole single- 
throw knife switch (S) 
with intermediate volt- 
meter and ammeter 
jaws. 





One contactor (C) with blow-out and operating coils. 


Schedule No. 1. 


*One charging rheostat face plate (R). 
Four enclosed fuse holders (F). 

Two enclosed fuses (F). 

One card holder (CH). 


Necessary copper connections and wiring on rear. 
*Charging resistor not included. _ Select charging resistor 


from page on ‘Battery Charging Resistors.’ 


Capacity ; 

Amperes Style No. List Price 
50 279468 $115 00 
100 279469 140 00 
200 279470 205 00 


Without Magnetically Operated Switch or Contactor 
Schedule No. 2. 


One section, 14 by 24 
| by 1 inches, 





One two-pole single- 
throw knife switch (S) 
with intermediate volt- 
meter and ammeter 
jaws. 


*One charging rheostat tace plate (R). 
Four enclosed fuse holders (F). 

Two enclosed fuses. 

One card holder (CH). 


Necessary copper connections and wiring on rear. 
*Charging resistor not included. Select charging resistor 


from page on “Battery Charging Resistors.’ 


GENERATOR SECTIONS 


With Circuit-Breaker Protection 


One section, 28 by 24 
by 1 inches. 


[e) 


One circuit-breaker 
(CB) with low voltage 
release attachment and 
auxiliary contact. 

One two-pole single- 
throw 250-volt knife 
switch (S). - 

One drilling for rhe- 

ostat mounting, tetra- 
a pod (R). 





Schedule No. 3. 


Capacity 

Amperes Style No. List Price 
50 279471 $100 
100 279472 110 00 
200 279473 155 00 

One voltmeter switch (VS). 

One type FW ammeter and shunt: Ammeter 


mounted on bracket at side of béard. 


One card holder (CH). 
Necessary connections and wiring on rear, 


Capacity Ammeter and 


Amperes Shunt—Amp: Style No. List Price 

60 100 279474 $175 OO - 
100 150 279475 180 00 
200 300 279476 185 00. 
300 500 279477 ‘210 00 
400 600 279478 . 265 00 

600 1000 279479 295 00 — 
279480 320 00 


800 1200 


With Fused Switch and with Low-Voltage Relay Switch Protection 


One section, 28 by 
_24 by 1 inches, 


°° 


° 


x 
» 


© 


See ee ee oe ee ae ee oe ee 


One two-pole single- 
throw 250-volt knife 
switch (S). 
Four enclosed 250- 
volt fuse holders (F). 





a ta Two enclosed fuses 
seeugliotod | Leeee ee me 
9 Q One drilling for rhe- 
ostat mounting—tetra- 
pod (R). 


moufited on bracket at side of boatd. 


1 Schedule No. 4. 


One voltmeter switch (VS). 
One card holder (CH). aS 
One type FW ammeter and shunt. ‘Ammeter 


“> bowl 


One low voltage relay switch (VR). 
Necessary connections and wiring on rear. 


Capacity Ammeter and 


Amperes Shunt—Amp. Style No. List Price 
60 100 279481 $145 00 
100 150 279482 155 00 
200 300 279483 165 00 
300 500 279484 205 00 
400 600 279485 210 00 
600 + 1000 279486 250 00 
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TYPE SD BATTERY-CHARGING PANELS—Continued 


GENERATOR SECTIONS 
With Fused Switch Protection Only 


One section, 28 by 
24 by 1 inches. 


One two-pole single- 
throw 250-volt fused 
knife switch (S). 

Four enclosed fuses 
\F). 

One drilling for rhe- 
ostat mounting, tetra- 
pod (R). 

One voltmeter switch 


(VS). 





Schedule No. 5. 


One type FW ammeter and shunt. Ammeter 


mounted on bracket at side of board. 
One card holder (CH). 
Necessary connections and wiring on rear. 


FW Ammeter 


LINE SECTIONS 


With Circuit-Breaker Protection 


One section, 28 by 
24 by 1 inches. 


° 


One circuit-breaker 
(CB) with low-voltage 
release attachment and 
auxiliary contact. 

One two-pole single- 
throw 250-volt knife 
switch (S). 

Onevoltmeterswitch 
(VS). 


oO 





Schedule No. 6. 


Capacity and Shunt : ‘ 

Amperes Amperes Style No. List Price 
60 100 279487 $115 OO 
100 150 279488 120 00 
200 300 279489 135 00 
300 500 279490 170 0O 
400 600 279491 180 00 
600 1000 279492 220 00 

One type FW ammeter and shunt. Ammeter 


mounted on bracket at side of board. 
One card holder (CH). 


Necessary connections and wiring on rear. 


With Fused Switch and Low-Voltage Relay Switch Protection 
Schedule No. 7. 


One section (see ta- 
ble for dimensions). 


One two-pole single- 
throw 250-volt knife 
switch (S).~ 

Four enclosed 250- 
volt fuse holders (F). 





Two enclosed fuses (F). 
One voltmeter switch (VS). 


FW Ammeter 

Capacity and Shunt 

Amperes Amperes Style No. List Price 
60 100 279493 $170 00 
100 150 279494 180 00 
200 300 279495 185 00 
300 500 279496 210 00 
400 600 279497 265 00 
600 1000 279498 295 00 
800 1200 279499 320 00 

One card holder (CH). 

One type FW ammeter and shunt. Ammeter 


mounted on bracket at side of board. 
One low-voltage relay switch (VR). 
Necessary connections and wiring on rear. 


FW Ammeter 

Capacity and Shunt 

Amperes Amperes Style No. Slab List Price 
60 100 279500 14by 24by1 $135 00 
100 150 279501 14 by 24by1 40 00 
200 300 279502 28 by 24by1 165 00 
300 500 279503 28 by 24by1 205 00 
400 600 279504 28by24by1 21000 
600 1000 279505 28by24by1 250 00 


With Fused Switch Protection Only 
Schedule No. 8. 


One section, 14 by 
24 by 1 inches, 


One two-pole single- 
throw 250-volt knife 
switch (S). 

Four enclosed fuses 


(F). 





One voltmeter switch (VS). 
One FW ammeter and shunt. Ammeter mounted 
on bracket at side of board. 


One card holder (CH). 


Necessary connections and wiring on rear. 


FW Ammeter 

Capacity and Shunt 
Amperes Amperes Style No. List Price 
60 100 279506 $100 00 
100 150 279507 105 00 
200 300 279508 115 00 
300 500 279509 150 00 
400 600 279510 160 00 
600 1000 279511 200 00 
1418-8 
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: TYPE SD BATTERY-CHARGING PANELS—Continued 


AMPEREHOUR METER SECTIONS 


Schedule No. 9 


i i . Capacity 
One section 14 by 24 by 1 inches pees *Style No. List Price 
+17; 30 to 200 One Amperehour Meter 279512 $18 50 
Drilling for two amperehour meters, auto tyP®,  30t0 200 Two Amperehour Meters 279513 21 00 
complete with zero contact and reset device, and Note :—Plugs will be provided for one drilling when only one 
A : amperehour meter is required. 

variable resistor element. *Style No. does not include amperehour meters. 

Necessary connections and wiring on rear. In ordering amperehour meter sections state 


capacity and amperehour calibration desired. 


BRACKET APPARATUS 


For Type FW Voltmeter and Battery Ammeter 
Schedule No. 10 


Tinea One double meter bracket PW Aon ae 









for mounting on angle iron and Shunt Voltmeter 
j Fonine Amperes Volts Style No. List Price 
75 150 279514 $75 00 
One FW voltmeter, 0-150 top 150 279515 80 00 
volt scale. 150 150 279516 85 00 
One FW ammeter with 200 150 279517 90 00 
shunt—as per schedule ‘shunt mounted on rear of a0 ee 279518 oor ue 


panel, in bus). 
For Type FW Generator or Line Ammeter 
Schedule No. 11 
One single meter bracket for One ground detector outfit. 
mounting on angle iron. 
One mounting for FW am- 





B x : : Gr. Det. 
meter and shunt, included with Bracket Outfit Style No. List Price 
generator or line section. 1 1 279519 $23 00 
BLANK SECTIONS 
For multi-panel switchboards, in order to provide panels of | Height Width Thickness Bevel List 
uniform height, and to provide for the insertion of future Inches Inches Inches Inches Price 
charging sections, blank sections should be ordered. List price 14 24 1 Yj $ 8 00 
includes four mounting boits. 28 24 1 % 14 00 
BATTERY CHARGING RESISTORS 
For 40 to 44 Lead Cells For 60 to 62 Edison Cells at Normal Rate 
CHARGING RATE CHARGING RATE 
AMPERES _ Number AMPERES Number 
| Maxi- Mini- Ohmsin of Dimension Maxi- Mini-Ohmsin of Dimension 
mum mum Resistor Frames A—Inches Style No. List Price imum mum Resistor Frames A—Inches Style No. List Price 
12 5 3.05 1 8144 280061 $10 50 2E8 6 ae FT OG 1 814 280070 $13 50 
14 6.12.53 1 843 280062 12 50 30 cout tn 06 1 844 280070 13 50 
17 Lie eae 1 814 280063 16 50 3714 weivoncn 1 84% 280071 15 50 
19 8 2.16 1 8’ 200863 16 50 45 ie sO 1 844 280072 19 50 
24 10 eS 1 84 280064 16 50 D2 PG ey Sands 1 84 280073 29 25 
30 12 15 1 814 280064 16 50 60 eT: 45h rd 84 280073 29 25 
35 14 1.03 1 8% 280065 25 50 OF a eee SSS 1 814 280074 27 25 
40 16 1.03 1 8% 280065 25 50 75 BAe 35 1 8% 280075 25 00 
45 18 89 1 8l4 280066 27 0O SO 0e eis .30 2 14 280076 36 50 
; 51 20 .74 1 814 280067 30 00 90 itd .30 2 14 280076 36 50 
: 56 22 74 1 814 280067 3000 105 Dade 24 2 14 280077 5100 
f 61 24 BO, When 14 280068 3900 135 Men REGS 14 280078 44 50 
ij 66 26 .64 D 14 280063 39 00 45 2216 1.06 1 8% 280079 27 50 
68 30 .76 2 14 280069 49 50 60 30 81 2 14 280080 39 25 
\ 75 37% .67 2 14 280081 41 50 
| 90 45 56 2 14 280082 55 75 
105 524% 48 3 194% 280083 45 75 
120 60 43 3 19% 280084 48 75 
. 135 6744 385 3 191 280085 48 75 
*Includes resistor complete with wire for connecting to panel. 150 75 233 3 194 280086 63 50 
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TYPE JA A.C. SWITCHBOARD PANELS 


240-480 VOLTS—TWO- AND THREE-PHASE—60-CYCLE 


Application—The type JA switchboards are par- 
ticularly designed for the control of from one to 
three generators in small industrial plants and cen- 
tral stations operating alternating-current systems 
below 500 volts. 


Capacity—The capacity of a single generator 
panel is limited to 600 amperes, and that of a com- 
plete switchboard composed of these panels, to 1500 
amperes, with the number of panels limited to five. 
For greater capacities, a switchboard composed of 
type EA panels is recommended. 


Panel Construction—Each panel consists of a sin-: 
gle section, 48 inches high by 16 or 20 inches wide, 
11% inches thick, with 34-inch bevels on front edges. 
As indicated by the type letter J, each panel is 
mounted on a type J 14-inch pipe frame. The 
total height of the panel is 763¢ inches. 


Automatic Protection—No overload protection is 
provided for the main or field circuits of alternating- 
current generators. The panels for feeder circuits 
include enclosed fuses mounted on the rear of the 
panel. 


Apparatus—On generator panels, one ammeter is 
furnished for each phase. On feeder panels, one 
ammeter is furnished for each two- or three-phase 
circuit. 


Field Rheostats—The generator panels are de- 
signed to have the exciter rheostat supported on a 
tetrapod mounted on the rear of the panel, with the 
generator rheostat separately mounted and operated 
by a remote control mechanism. 


Synchronizing—Type JA panels are designed for 
synchronizing between the incoming machine and 
the bus-bars. A rotary type synchronizing switch 
and an incandescent lamp are furnished with each 
generator panel and one removable synchronizing 
switch handle is supplied with each switchboard. 


A synchronoscope with the necessary voltage 
transformers can be supplied, if desired, at an addi- 
tional price. 


Exciter Panels—Each generator panel is designed 
to have the generator field connected through a two- 
pole switch with field-discharge contact to a single 
exciter. If parallel operation of exciters is desired, 
exciter panels should be ordered. 


Alterations From Standard Panels Listed—The 
feeder panels listed may be adapted to control a 
smaller number of circuits than is included under 
the style number, in which case a deduction from the 
list price of the panel will be made for each feeder 
circuit omitted, as follows: 





Type JA SWITCHBOARD PANELS 


—-—DEDUCTION FROM LIST PRICE 


Two-PHASE THREE-PHASE 
Ampere Switch Switch i 
Capacity Ammeter Switch Ammeter Switch 
Circuit and Fuses and Fuses and Fuses and Fuses 
100 $ 73 00 $34 00 $ 66 00 $26 OO 
200 115 00 36 00 100 00 28 00 
300* 150 OO 73 00 130 OO 53 OO 
400 154 00 74 00 133 00 54 00 


*400-ampere switch. . 


Generator or feeder panels can be supplied for 
25-cycle service without change in price. In order- 
ing these panels, order the 60-cycle Style Number 
and specify for 25 cycles. 


Data Sheet—Each order for a switchboard should 
be accompanied by a Swtichboard Data Sheet, Form 
No. 2724, completely filled out. Full information 
given at the time of entering order prevents un- 
necessary correspondence and delay in shipment. 


Shipment—Any one of the panels listed herein can 
be shipped within 15 days after receipt of order at 
the Works, with full and complete information and 
Data Sheet properly filled out. However, any 
change or substitution of apparatus as listed by style 
number will necessitate obtaining a new delivery 
promise from the Works. 


Panel style numbers include the frame, the 
panel with apparatus mounted thereon according to 
schedules given, and necessary details and connec- 
tions for operating a single panel. 


Bus-bars when required, must be ordered sepa- 
rately. 


See also Instructions for Ordering. 
1462-1A 
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TYPE JA A.C. SWITCHBOARD PANELS-—Continued 


Voltage Readings—On any of the generator pan- 
els, provisions can be made, if desired, to read voltage 
across any phase. Add $6.00 to the list price for 
2-phase and $7.00 for 3-phase. 

Additional Feeder Panels—Any of the type JD, 
2-wire feeder panels listed in this catalogue may be 
adapted for the control of single-phase feeders by 
simply altering the bus connections. 

In ordering these panels for single-phase feeder 
service, specify as follows: “Single-phase feeder 
panel, similar to style Now, veer... but 
adapted for type JA switchboard, (two or three) 
phase, (240 or 2&0) volts.”’ 

Sub-Sections for Watthour Meters—The follow- 
ing style numbers include black marine slate 
section with mounting brackets and bolts, for 
mounting on type J frame immediately below the 
main section, and drilling for a polyphase type OA 
switchboard-mounting, glass-cover watthour meter, 
together with brackets for meter transformers and 
necessary wiring. The meter and transformers are 
not included. 


Sh.Fid, 
Panel DIAGRAM OF TYPICAL CONNECTIONS 
Style No. Size of Sub-Section List Price 
168667 16”x16"x1 14” $31 00 
168668 20”x16x1 14” 33 00 
168669 24”X16"x1 14" 35 00 


TWO-PHASE GENERATOR PANEL 
240-480 Volts, 60 Cycles 


For the control of one generator, operating separately or in parallel, panel 
Fig. 1 should be ordered with the first machine installed, and Fig. 2 with the 


second and each succeeding machine. 


Schedule of Apparatus 

One panel, 20 inches wide. 

“One voltmeter, type SM, with voltmeter switch handle. 

Two ammeters, type SM. 

One drilling only for Westinghouse rheostat mounting. 

One synchronizing outfit. 
*One ground detector outfit. 

One double-contact type RS voltmeter switch. 

One field switch with discharge contact, two-pole, single-throw, type D. 











January, 1920 





One knife switch, four-pole, single-throw, type A. Fic. 2 
Two current transformers, type A, for ammeters of 300 and 400 amperes 
capacity, and type FB, for 600 and 1000 amperes capacity. 
*With panel Fig. 1 only. 
——WITH VOLTMETER, FIG. 1——- ——WITHOUT VOLTMETER, FIG. 2—~ 
List PRICE List PRICE 
AMPERE CAPACITY Individual Bus-Bar Individual Bus-Bar 
Volts Switch Ammeter Style No. Operation Operation Style No, Operation Operation 
240 100 200 167895 $395 00 $405 OO 167925 $330 00 $335 00 
240 200 300 167896 425 00 435 00 167926 360 00 370 00 
240 400 400 167897 450 00 460 00 167927 390 00 400 00 
240 400 600 167898 480 00 495 00 167928 415 00 435 00 
240 600 1000 167899 525 00 555 0O 167929 455 00 490 00 
480 100 200 167905 415 00 425 00 167935 335 OO 345 00 
480 200 300 167906 450 00 460 00 167936 365 OO 375 00 
480 300 400 167907 475 00 485 00 167937 395 OO 405 00 
480 400 600 167908 500 00 515 00 167938 420 00 445 00 
480 600 1000 167909 545 00 580 00 167939 465 00 495 00 


Approximate weight, boxed, 700 pounds. 
Bus-bars and bus connections are not included in the above style numbers. 


Order by Style Number 
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TYPE JA A.C. SWITCHBOARD PANELS—Continued 


TWO-PHASE FEEDER PANELS 
240-480 Volts, 60 Cycles 


For the control of two-phase feeders with ammeter in one phase of each 
feeder, or without ammeters. 


Schedule of Apparatus ie 


One panel, 20 inches wide. 

Two ammeters, type SM, Fig. 1 only. 

Two current transformers, type A, for ammeters of 300 and 400 amperes rn 
capacity, and type FB, for 600 amperes capacity. jt 

Two knife switches, four-pole, single-throw, type A. 

Enclosed fuses mounted on rear of panel. Fic. 1 








WITH AMMETERS, FIG. 1— 





—WITHOUT AMMETERS, FIG. 2— 


AMPERE CAPACITY List PRICE List PRICE 

witch Individual Bus-Bar Individual Bus-Bar 
Volts and Fuses Ammeter Style No. Operation Operation Style No. Operation Operation 
240 100 200 167944 $330 00 $355 00 167972 $230 00 $255 OO 
240 200 300 167945 415 00 445 00 167973 290 00 325 00 
240 3007 400 167946 570 OO 610 OO 167974 445 00 480 00 
240 400 600 167947 595 OO 640 00 167975 470 00 510 OO 
480 100 200 167952 335 00 360 00 167976 235 0O 260 00 
480 200 300 167953 420 00 450 00 167977 295 00 330 00 
480 300+ 400 167954 575 OO 615 OO 167978 450 00 485 00 
480 400 600 167955 610 00 655 00 167979 475 00 520 00 


+400-ampere switch. 


Approximate weight, boxed, 500 pounds. 
Bus-bars and bus connections are not included in the above style numbers. 


THREE-PHASE GENERATOR PANELS 
240-480 Volts, 60 Cycles 


For control of one generator, operating separately or in parallel, panel Fig.1 should be ordered with 
the first machine installed, and Fig. 2 with the second and each succeeding machine. 
e 


Schedule of Apparatus 


One panel, 16 inches wide. 
*One voltmeter, type SM, with voltmeter switch handle. 

Three ammeters, type SM. 

One drilling only for Westinghouse rheostat mounting. 

One synchronizing outfit. 
*One ground detector outfit. 

One double-contact, type RS, voltmeter switch. 

One field switch with discharge contact, two-pole, single-throw, type D. 
One knife switch, three pole, single-throw, type A. 
Fic. 1 Two current transformers, type A, forammeters of 300and 400 amperes Fic. 2 


capacity, and type FB, for 600 and 1000 amperes capacity. 
*With panel, Fig. 1 only. 





——WITH VOLTMETER, FIG. 1——— —WITHOUT VOLTMETER; FIG. 2—— 
List PRICE List PRICE 

AMPERE CAPACITY Individual Bus-Bar Individual Bus-Bar 

Volts Switch Ammeter: Style No. Operation Operation Style No. Operation Operation 
240 100 200 167835 $425 00 $435 OO 167865 $360 00 $370 OO 
240 200 300 167836 465 00 475 00 167866 400 00 410 00 
240 400 400 167837 485 00 495 00 167867 420 00 435 0O 
240 400 600 167838 490 00 505 OO 167868 425 00 440 00 
240 600 1000 167839 525 00 555 00 167869 455 00 490 00 
480 100 200 167845 450 00 460 00 167875 365 00 375 OO 
480 200 300 167846 490 00 505 0O 167876 410 00 420 00 
480 400 400 167847 505 0O 520 00 167877 425 00 440 00 
480 400 600 167848 510 0O 535 OO 167878 430 00 445 00 
480 600 1000 167849 545 OO 580 00 167879 460 00 495 00 


Approximate weight, boxed, 700 pounds. 
Bus-bars and bus connections are not included in the above style numbers. | 


Order by Style Number 
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TYPE JA A.C. SWITCHBOARD PANELS—Continued 


THREE-PHASE FEEDER PANELS 
240-480 Volts, 60 Cycles 


For the control of two three-phase feeders, with ammeter in one phase of each 


feeder, or without ammeters. MO 
Schedule of Apparatus 
One panel, 16 inches wide. mr L 
Two ammeters type SM, with Fig. 1 only. 
Two current transformers, type A, for ammeters of 300 and 400 amperes capac- rh rfl 





ity, and type FB, for 600 amperes capacity. 
Le Two knife switches, three-pole, single-throw, type A. hel Rad 
: Enclosed fuses mounted on rear of panel. j 5 


———WITH AMMETERS, FIG. 1———. ——WITHOUT AMMETERS, FIG. 2——- 
AMPERE CAPACITY List PRICE List PRrIcE 


Switch Individual Bus-Bar Individual Bus-Bar 

Volts and Fuses Ammeter Style No. Operation Operation Style No. Operation Operation 

240 100 200 167960 $295 OO $325 00 167980 $195 00 $215 OO 

240 200 300 167961 365 OO 390 00 167981 250 00 265 00 

240 3007 400 167962 470 00 505 00 167982 350 00 375 OO 

240 400 600 167963 495 00 540 00 167983 375 00 405 00 

480 100 200 167968 300 00 330 00 167984 200 00 220 00 
; 480 - 200 300 167969 370 0O 395 OO 167985 255 OO 275 00 
; 480 300t 400 167970 475 00 510 0O 167986 355 00 380 00 
: 480 400 600 167971 500 00 550 00 167987 385 00 415 00 


~400-ampere switch. 
Approximate weight, boxed, 500 pounds. 
Bus-bars and bus connections are not included in the above style numbers. 





Order by Style Number 
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TYPE JB ALTERNATING-CURRENT 
SWITCHBOARD PANELS 


1200—2400 VOLTS, 100 AMPERES MAXIMUM 


Application—Type JB switchboards are particu- 
larly adapted to the control of single or parallel- 
operated alternators in small industrial plants and 
central stations. 

Capacity—The capacity of a single generator or 
feeder panel, as listed, is limited to 100 amperes and 
that of a complete switchboard to 400 amperes. 
However, special panels may be ordered of a capac- 
ity of 200 amperes for generators and for feeders, 
when desired, by taking the matter up with the 
Works. For greater capacities, a switchboard from 
the type E lines is recommended. 

Panel Construction—Each panel consists of a 
single section, 48 inches high by 114 inches thick, 
with %%-inch bevels on front edges, bolted at the 
four’ corners to a type J 1!4-inch pipe frame. The 
total height of the panels is 7634 inches. As indicated 
by the type letter B, the equipment consists of 
panel-mounting manually-operated oil circuit- 
breakers. 

Automatic Protection—Standard panels provide 
no automatic protection for the main or field circuits 
of alternating-current generators. 

Feeder panels are listed with the following kinds 
of overload protection: 

(a) Non-automatic oil circuit-breakers with rear- 
connected fuses. These fuses are removable from 
the front of panel, but have no live parts exposed. 

(b) Automatic oil circuit-breakers. 

Feeder panels having a non-automatic oil circuit- 
breaker, but without fuses, are also listed. When 
these panels are selected, necessary fuses should be 
ordered extra for mounting apart from the switch- 
board. 

When a single-generator panel controlling one 
feeder is installed, automatic protection for the 
feeder side of the non-automatic oil circuit-breaker 
may be obtained by providing a sub-section with 
fuses, to be mounted immediately below the genera- 
tor panel on the type J frame. An automatic oil 
circuit-breaker can be substituted, at a difference in 
price, for the non-automatic circuit-breaker and 
fuse section. The advantages of the automatic cir- 
cuit-breaker are that it is quickly and easily closed 
after opening the circuit, cannot be held in a closed 
position while an overload condition exists on the 
line, and eliminates the trouble and expense of 
replacing the fuses. 

One set of fuses is supplied with each panel equip- 
ped with fuse blocks. 

Apparatus—The voltmeters provided are the type 
SM; the ammeters, the type SM, self-contained up 
to 200 amperes; the non-automatic oil circuit- 
breakers, the types I and D; the automatic oil cir- 
cuit-breakers, the type F-1; and the fuses are of the 
enclosed rear-connected type. 

Field Rheostats—The generator panels are de- 
signed to have the exciter rheostat supported on a 





Type JB. A.C. SwiTcHBOARD PANELS 


tetrapod mounted on the rear of the panel, with the 
generator rheostat separately mounted and operated 
by a remote control mechanism. 

Ground Detector Equipments—Ground detectors 
are not supplied as part of the standard panel 
equipments and must be ordered separately when 
required. For 2400-volt, 3-phase systems specify: 

1. Ground Detector Equipment, Style No. 
202302, list price $80.00. 

The style number includes one 3-phase static 
ground detector, the necessary condensers, bracket 
for mounting the detector above the switchboard, 
and the necessary connecting leads. 

The question of detectors for all 1200-volt systems 
and 2400-volt 2-phase systems should be referred 
to the Works. 

Synchronizing—A rotary type synchronizing 
switch and an incandescent lamp for synchronizing 
between machines are furnished with each generator 
panel. The same transformer used in connection 
with the voltmeter is used for synchronizing. If 
synchronizing between bus and machine is desired, 
add one voltage transformer with fuses for con- 
necting to bus. A type SI synchronoscope will be 
supplied at extra cost. 

Exciter Control—Each generator panel is designed 
to have the generator field connected through a 
two-pole field switch with field discharge contact, to 
a single exciter. If parallel operation of exciters is 
desired, exciter panels should be ordered. 
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. TYPE JB A.C. SWITCHBOARD PANELS—Continued 


lowing prices: 


Maximum 
Bus-bar 
rl Capacity 
Amperes Conductors 
150 ".365 R. I. F. P. wire 
i 225 "460 R. I. F. P. ma 
300 4" dia. Copper rod | ;,., 
400 34" dia. Copper rod f insulated 


Sub-Sections for Watthour Meters—The follow- 
ing style numbers include a sub-section with mount- 
ing brackets, meter-transformer brackets, and 


Bus-bars—Bus-bars, when necessary, should be ordered separately. They will be supplied at the fol- 


List Price Per Foot LENGTH oF SWITCHBOARD 


Single-Phase Two-Phase Three-Phass 
$1 50 $ 3 00 $2 50 
3 00 6 0O 5 00 
4 00 8 00 6 50 
5 00 10 00 8 00 


sections. The meter and transformers are not 
included. The section is drilled for a polyphase 
glass-cover type OA switch board-mounting watt- 


2 wiring, for mounting immediately below the main hour meter. 
Panel Style No. Size of Section List Price 
168666 12"x16"x114" $29 00 
168667 16°x16"x1%" 31 00 
168668 20"x16"x114" 33 00 
168669 24°x16"x114" 35 0O 
168670 32 °x16"x1%" 38 75 


Interrupting Capacity of Oil Switches and Oil Circuit-Breakers 


Apparatus 
Type I, 60 Amperes, 4500 Volt Oil SWitCh: ... soem es 
Type D, 200 Amperes, 4500 Volt Oil Switch...” 
Type P-1, Oil Circuit-Breaker, Transformer-Trip. - 


Panel Style Numbers—The panel style numbers 
include the frame, the panel with apparatus mounted 
thereon according to the schedule given, and neces- 





‘Nor-Auto 0// 
Cir. Br 


urto 
Ou Cir Bkr. 5 
Yischarge fresistance 


INTERRUPTING CAPACITY 
Amperes per Phase at 2500 Volts 


sary details and connections for operating a single 
panel. 


See also Instructions for Ordering. 







OO) Crp. 
Shr. 


Sh. Fid. 


DtaGRaM oF TYPICAL CONNECTIONS 
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TYPE JB A.C. SWITCHBOARD PANELS—Continued 


TYPE JB TWO-PHASE GENERATOR PANELS 
1200—2400 Volts, 60 Cycles 


For the Control of One Generator, Operating Separately or in Parallel 





4 
2@P 
Sw / 

Syn Sw HI 


, 
fia. 
4 | om 
Non-Auto. 
Oi! Cir Bkr. 








Fic. 1 Fic. 2 


Panel Fig. 1 should be ordered with the first machine installed, and Fig. 2 with the second and each 
succeeding machine. 


Schedule of Apparatus 


One panel 16 inches wide. One field switch with discharge contact, two-pole 
*One voltmeter, type SM. single-throw. 
Two ammeters, type SM. 
One drilling only for Westinghouse tetrapod rhe- 
estat mounting. 
One type RS synchronizing switch with re- 


One non-automatic oil circuit-breaker, four-pole 
single-throw, type I for 10 to 60 amperes, type D for 
80 and 100 amperes. 


movable *handle and lamp. One voltage transformer with double-pole fuse 
One single-contact type RS voltmeter switch block and two fuses. 
with removable *handle. *With panel Fig. 1 only. 
——WITH VOLTMETER, FIG. 1—-— —WITHOUT VOLTMETER, FIG. 2-—— 
List PRICE LisT PRICE 
AMPERE CAPACITY Panel Individual Bus-Bar Panel Individual Bus-bar 
Volts Switch Ammeters Style No. Operation Operation Style No. Operation Operation 
1200 10 15 268688 $365 OO $375 OO 268702 $245 OO $255 OO 
1200 20 30 268689 375 00 390 0O 268703 255 00 270 00 
1200 30 40 268690 385 OO 400 00 268704 265 OO 280 00 
1200 40 60 268691 395 OO 410 00 268705 275 00 290 00 
1200 60 80 268692 405 00 420 00 268706 285 00 300 00 
1200 80 120 268693 430 OO 450 00 268707 315 OO 335 OO 
1200 100 160 268694 440 00 460 00 268708 325 00 345 OO 
2400 10 15 268695 385 OO 400 00 268709 260 00 275 Oc 
2400 20 30 268696 395 OO 410 00 268710 270 0O 285 00 
2400 30 40 268697 405 00 420 00 268711 280 OO 295 00 
2400 40 60 268698 415 00 430 600 268712 290 OO 305 00 
2400 60 80 268699 425 00 440 00 268713 300 00 315 OO 
2400 80 120 268700 455 0O 470 00 268714 325 OO 340 00 
2400 100 160 268701 465 00 480 00 268715 335 00 350 00 


Approximate weight, boxed, 700 pounds. 
Bus-bars and bus connections are not included in the above style numbers. 


Optional 


(a) Where panels are not required for parallel (b) If voltmeter indication is required for both 
operation the following apyaratus may be omitted phases the voltmeter switch (Figs. 1 and 2) can 
from generator panels having voltmeters, at a de- be replaced by a single-contact two-circuit type RS 
2rease in panel list price of $16.00. voltmeter switch, and a voltage transformer with 
double-pole fuse block and two fuses added, at an 
increase in list price of $50.00 for 1200-volt panels, 
One voltmeter switch and handle. and $55.00 for 2400-volt panels 


One synchronizing switch, handle, and lamp. 


Order by Style Number 
1463-3A 
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Section 2-A Westinghouse Switchboards January, 1920 


TYPE JB A.C. SWITCHBOARD PANELS—Continued 


TYPE JB THREE-PHASE GENERATOR PANELS 
1200—2400 Volts, 60 Cycles 


For the Control of One Generator, 





Operating Separately or in Parallel 





Panel Fig. 1 should be ordered with the first machine installed, and Fig. 2 with the second and each 


succeeding machine. 


Schedule of Apparatus 


One panel 16 inches wide. 
*One voltmeter, type SM. 

Three ammeters, type SM. 

One drilling only for Westinghouse tetrapod rheo- 
stat mounting. 

One type RS synchronizing switch with removable 
“handle and lamp. 

One single-contact type RS voltmeter switch 
with removable* handle, 


One field switch with discharge contact, two-pole 
single-throw type D. 


One non-automatic oil circuit-breaker, three-pole 
single-throw, type I for 10 to 60 amperes, type D for 
80 and 100 amperes. 


One voltage transformer with double-pole fuse 
block and two fuses. 


*With panel Fig. 1 only. 


-———WITH VOLTMETER, FIG. 1——— —-WITHOUT VOLTMETER, FIG. 2-— 
LisT Price List PRICE 
AMPERE CAPACITY Panel Individual Bus-Bar Panel Individual Bus-Bar 
Volts Switch Ammeter Style No. Operation Operation Style No. Operation Operation 
1200 10 15 268716 $400 OO $410 OO 268730 $280 00 $290 OO - 
1200 20 30 ' 268717 410 00 425 00 268731 290 00 305 OO 
1200 30 40 268718 420 00 435 00 268732 300 00 315 00 
1200 40 60 268719 430 OO 445 00 268733 310 OO 825 00 
1200 60 80 268720 440 00 455 00 268734 320 00 335 00 
1200 80 120 268721 450 00 465 00 268735 330 00 345 OO 
1200 100 160 268722 460 00 475 900 268736 340 00 355 OO 
2400 10 15 268723 420 00 435 00 268737 290 00 305 00 
2400 20 30 268724 430 00 445 00 268738 300 00 315 OO 
2400 30 40 268725 440 00 455 00 268739 310 00 325 OO 
2400 40 60 268726 450 00 465 00 293466 320 00 335 00 
2400 60 80 268727 - 460 00 475 00 293467 330 00 345 00 
2400 80 120 268728 470 00 485 00 293468 340 00 355 OO 
2400 100 160 268729 480 00 495 00 293469 350 00 365 00 


Approximate weight boxed, 700 pounds. 


Bus-bars and bus connections are not included in the above style numbers. 


Optional 


(a) Where panels are not required for parallel 
operation the option given on the preceding page 
may be taken advantage of. 

(b) If voltmeter indication is required for all 
three phases the voltmeter switch (Figs. 1 and 2) 


can be replaced by three-phase type RS voltmete 
switch, and a voltage transformer with double-pole 
fuse block and two fuses added at an increase in the 
list price of $50.00 for 1200-volt panels, and $55.00 
for 2400-volt panels. 


Order by Style Number 


1463-4A 
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TYPE JB A.C. SWITCHBOARD PANELS—Continued 


TYPE JB FEEDER PANELS 
With Fuses on Front of Panel—For One Feeder 
One, Two, and Three-Phase—1200 and 2400 Volts—60 Cycles—Single-Throw 
For the control of one, two, and three-phase feeders; with ammeter in one phase of each 


feeder, or without ammeters; and with fuses in each 


leg of each feeder 





° 


¢ 
Non-Auta 
8 // Cir BA 





Fic. 3 


Schedule of Apparatus 


One panel. 

One ammeter, type SM, Figs. 1 and 3 only. 

One set fuse holders and fuses. 

One non-automatic oil circuit-breaker, single-throw; two-pole for single-phase, three-pole for three- 
phase, four-pole for two-phase; type I for 60 amperes, type D for 100 amperes. 


WITH AMMETER WITHOUT AMMETER——— 











Amperes Panel _ _ List PRICE List PRICE 

Each Ammeter Width Fig. Panel Individual Bus-Bar Panel Individual Bus-Bar 
Phase Feeder Scale Inches No. Style No. Operation Operation Style No. Operation Operation 
1 10 15 12 i 168616 $175 0O $185 00 168658 $120 00 $130.00 
i 20 30 12 1 168617 180 00 190 00 168659 135 0O 145 00 
i 30 40 12 1 168618 185 0O 195 00 168660 138 00 148 00 
: 40 60 i2 1 168619 190 0O 200 OO 168661 140 00 150 0O 
1 60 80 12 i 168620 195 0O 205 00 168662 145 00 155 00 
i 75 120 12 1 168621 255 OO 265 00 168663 205 0O 215 00 
i 100 160 12 i 168622 260 00 270 0O 168664 210 00 220 00 
2 10 15 12 DLE coc sy.) abl Ebichsncerl «iN WR Bests 168665 195 00 205 00 
2 20 30 12 71s A Sa SOREN ae Mie ie a Ree 168707 200 00 210 00 
2 30 40 12 De ras cise Read os ec ee Ae de mace 168708 205 00 220 00 
2 40 60 12 BP wien cele ici, | BAM, 50. Fa eGo ts ose: Sut 187802 210 00 225 00 

2 60 80 12 i eee oT a te ee er oe re ee 187803 215 00 2300 
2 75 120 12 DURE eckson Mer Wy dos St 187804 345 oO 360 00 
2 100 160 12 DR 5, coer MEE se ees Sars s shicg 187805 :350' 00 375 OO 
2 10 15 20 3 168623 250 00 560 OOS So ivciie et A ee OP Ue aes 2 oe ae 
2 20 30 20 3 ‘168624 255 00 SER Os wer s. ie ees SIE cole |e a ae 
2 30 40 20 3 168625 258 00 6S OOM .aescle MUGS eral a em ce ee: 
2 40 60 20 3 168626 260 00 P77 OOO g Weta deere the, Mae een Ai Ph are 

2 60 80 20 3 168627 265 00 27D OOM mt wae svcuretete ue amy beck eee RY tbe tt, 
2° 75 120 24 3 168628 410 00 ADC OO CPPS ceca) ee ees © PPR ee 
2 100 160 24 3 168629 420 00 ASO) OO Nee eee ek ee Bate, UE Re 
3 10 15 12 i 168630 210 00 220 00 187806 160 00 175 00 
3 20 30 12 1 168631 215 0O 225 00 187807 165 OO 180 00 
3 30 40 12 i 168632 220 00 235 00 187808 168 00 182 00 
3 40 60 12 i 168633 225 00 240 00 187809 170 00 185 0O 
3 60 80 12 1 168634 230 00 245 00 187810 175 0O 190 00 
3 75 120 12 i 168635 320 00 355 0O 187811 270 00 285 00 
3 100 160 12 i 168636 325 00 365 00 187812 275 00 290 00 


Approximate weight, boxed, 709 pounds. 
Bus-bars and bus connections are not included in the above style numbers. 


Order by Style Number 


1462-5 


nf vy” * Rs . cis es -- aaeunie 








| | 
| 





- ren! 


Section 2-A 


Westinghouse Switchboards 


TYPE JBA. C. SWITCHBOARD PANELS—Continued 


TYPE JB FEEDER PANELS 
With Fuses on Front of Panel__F or Two Feeders 





January, 1920 


One, Two, and Three-Phase—1200 and 2400 Volts—60 Cycles—Single-Throw 


i 
1 
1 
1 


et ee 


aww www NNN NrMDYN RN NDHDHN 


One panel. 
Per Feeder: 
One ammeter, type 
One set fuse holders and fuses. 
One non-automatic oil circuit-break 
phase, four-pole for two-phase; type I 


Phase Feeder 





Fic. 1 


Amperes Panel 
Each Ammeter Width Fig. 
Inches 
10 20 i 
20 20 1 
30 20 1 
40 20 i 
60 20 1 
75 24 i 
100 24 i 
10 20 2 
20 20 2 
30 20 2 
40 20 2 
60 20 2 
75 24 2 
100 24 2 
10 32 3 
20 32 3 
30 32 3 
40 32 3 
60 32 3 
75 32 3 
100 32 3 
10 20 i 
20 20 i 
30 20 i 
40 26 t 
60 ZO i 
75 24 1 
100) 24 i 


For the control of one, two, 


Schedule of Apparatus 


SM, Figs. 1 and 3 only. 


Panel 


Style No. 


168637 
168638 
168639 
168640 


168641 
168642 
168643 


eee eeves 
Cereeeese 


ee eereee 


ee eeeere 
ee ereees 


168644 
168645 
168646 
168647 


168648 
168649 
168650 


168651 
168652 
168653 
168654 


168655 
168658 
168657 


Approximate weight, boxed, 700 pounds. 
Bus-bars and bus connections are no 





‘WITH AMMETER— 
List Price 

Bus-Bar 

Operation 





315 00 
320 00 
322 00 
325 00 


Order by Style Number 


t 


fn one phase of each feeder, or without ammeters, 


and with fuses in each leg of each feeder 








Panel 


Style No. 


187813 
187814 
187815 
187816 


187817 
187818 
187819 


187820 
187821 
187822 
187823 


187824 
187825 
187826 


see eee 


eee eceue 
sore wwne 


187827 
187828 
187829 
187830 


187831 
187832 
187833 


t included in the above style numbers. 


and three-phase feeders; with ammeters 


WITHOUT AMMETER. 

List PrIcE 
Individual 
Operation 


$210 


215 


er, single-throw; two-pole for single-phase, three-pole for three- 
for 60 amperes, type D for 100 amperes. 





Bus-Bar 


Operation 
$220 00 


225 00 
228 00 
230 00 


235 00 
370 OO 
380 00 


355 00 
365 00 
368 00 
370 00 


1463-5 
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TYPE JB A.C. SWITCHBOARD PANELS—Continued 


TYPE JB FEEDER PANELS 
Without Fuses—For One Feeder 
One, Two, and Three-Phase—1200 and 2400 Volts—60 Cycles—Single-Throw 


For the control of one, two, or three-phase feeders; with ammeters 


in one phase of each feeder, or without ammeters 


Fuse blocks are not furnished with these panels, 
and should be ordered extra for separate mounting. 


Schedule of Apparatus 

One panel 12 inches wide. 

One ammeter, type SM, Fig. 1 only. 

One oil circuit-breaker, non-automatic, single- 
throw; two-pole for single-phase,three-pole for three- 
phase, four-pole for two-phase; type I for 60 am- 
peres, and type D for 100 amperes. 


1 Non-Auto. 
Bh 








—WITH AMMETER, FIG. 1——-~ ——WITHOUT AMMETER, FIG. 2—~ 

Amperes __ List PRICE List PRICE 
Each Ammeter Panel Individual Bus-Bar Panel Individual Bus-Bar 
Phase Feeder Scale Style No. Operation Operation Style No. Operation Operation 
1 10 15 187876 $130 00 $140 00 187918 $ 85 00 $ 95 00 
1 20 30) 9 187877 135 00 145 00 187918 90 00 100 00 
1 30 40 187878 140 00 150 00 187918 95 00 105 00 
1 40 60 187879 145 00 155 00 USTOLBE oasis fe hE 
1 60 80 187880 150 00 160 00 187918 ° = 110 00 120 00 
1 75 120 187881 165 00 175 00 187919 115 00 125 00 
1 100 160 187882 175 00 185 00 187819 120 00 130 00 
2 10 15 187883 155 00 165 00 187920 105 00 115 00 
2 20 30 187884 158 00 168 00 187920 110 00 120 00 
2 30 40 187885 160 00 170.00 187820 115 00 125 00 
2 40 60 187886 165 00 175 00 187920 120 00 130 00 
2 60 80 187887 168 00 178 00 187920 170 00 185 00 
2 75 120 187888 220 00 935 00 187921 175 0O 190 00 
z 100 160 187889 225 00 238 00 177921 180 00 195 00 
3 10 15 187890 145 00 155 00 187922 100 00 119 00 
3 20 30 187891 150 00 160 00 187922 105 00 115 00 
3 30 40 187892 155 00 165 00 187922 110 00 120 00 
3 40 60 187893 160 00 170 00 187922 115 00 125 00 
3 60 80 187894 165 00 175 00 187922 140 00 150 00 
3 75 120 187895 185 00 200 00 187923 145 00 155 00 
3 100 160 187896 195 00 210 00 187923 150 00 160 00 


Approximate weight, boxed, 800 pounds. 
Bus-bars and bus connections are not included in the above style numbers. 


Feeder Panels Without Fuses—For Two or Four Feeders 
One, Two, and Three-Phase—1200 and 2400 Volts—S9 Cycles—Single-Throw 
For the control of one, two, or three-phase feeders; with ammeters 
in one phase of each feeder, or without ammeters 
Fuse blocks are not furnished with these panels 


and should be ordered extra for separate mounting. 


Schedule of Apparatus 
One panel. 
Per Feeder: 


alc 
'Non-Auto 
Ou! Cir Bar 


One ammeter, type SM, Fig. 1 only. 

One oil circuit-breaker, non-automatic, single- 
throw ;two-pole for single-phase, three-pole for three- 
phase, four-pole for two-phase; type I for 60 am- 
peres, and type D for 100 amperes. ; 





(Continued on next page) 


Order by Style Number 


1463-7 
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Westinghouse Switchboards January, 1920 


TYPE JB A.C. SWITCHBOARD PANELS—Continued 
TYPE JB FEEDER PANELS 


Without Fuses—For Two or Four Feeder (Continued) 
WITH AMMETER———Y, WITHOUT AMMETER——-— 





Number Amperes Panel List PRICE List Price 
of Hach Ammeter Width Fig. Panel Individual Bus-Bar Panel Individual Bus-Bar 
Phase Feeders . Feeder Scale Inches No. Style No. Operation Operation Style No, Operation Operation 
1 2 10 15 16 1 187897 $215 OO $225 OO 187924 $120 00 $130 OO 
1 2 20 30 16 1 187898 220 00 230 00 187924 125 0O 135 00 
1 2 30 40 16 1 18'7899 225 00 235 OO 187924 130 00 140 00 
1 2 40 60 16 1 187900 230 00 240 00 187924 135 00 145 00 
1 2 60 80 16 1 187901 235 00 245 OO 187924 140 00 150 00 
1 2 75 120 16 1 187902 280 00 295 0O 187925 180 00 195 00 
1 2 00 160 16 1 187903 285 OO 300 00 187925 185 00 200 00 
2 2 10 15 16 1 187904 255 00 270 OO 187926 160 00 180 00 
2 2 20 30 16 1 187905 260 00 275 OO 187926 165 0O 185 OO 
2 2 30 40 16 1 187906 265 00 280 00 187926 170 00 190 00 
2 2 40 60 16 1 187907 270 OO 285 00 187926 175 OO 195 OO 
2 2 60 80 16 1 187908 (275 0O 290 00 187926 180 00 200 00 
2 2 75 120 16 1 187909 385 OO 410 00 187927 290 00 315 00 
2 2 100 160 16 1 187910 395 00 420 00 187927 295 0O 320 00 
3 2 10 15 16 1 187911 235 00 ‘250 00 187928 140 00 160 00 
3 2 20 30 16 1 187912 240 OO 254 OO 187928 145 0O 165 OO 
3 2 30 40 16 1 187913 245 OO 260 0O 187928 150 0O 170 00 
3 2 40 60 16 i 187914 250 OO 265 0O 187928 155 OO 175 00 
3 2 60 80 16 1 187915 255 0O 270 00 187928 160 OO 180 00 
3 2 75 120 16 1 187916 325 OO 345 00 187929 225 00 250 00 
3 2 100 160 16 1 187917 330 00 350 00 187929 235 OO 260 00 
1 4 60(Max.) .. 20 DB cate ara ctele (PaO 0 Biel ois 1s. ofc MEME erste 187930 185 00 200 00 
1 4 100 es 24 ZUe | ta Dayal isto sltaMenole cvevese alba MRAM ict 187931 310 00 330 00. 
2 4 60(Max.) .. 20 Di Navin ih thts tds Littaic. ce cant MAT bits Sc etda 187932 265 00 280 00 
2 4 100 2 24 Chie lisseieidteedBed o's cele SOM |. LARA RIOERS 187933 525 OO 540 00 
3 4 60(Max.) .. 20 Det . Nelsies olen ste eh 646 acne ci eer 187934 220 00 245 00 
3 4 100 re 24 Ze see dae ala eis oc eee Mat cere 187935 400 00 ~- 420 00 


Approximate weight, boxed, 800 pounds. 

Bus-bars and bus connections are not included in the above style numbers. 

Feeder Panels With Automatic Oil Circuit-Breakers—For One Feeder 
One, Two and Three-Phase—1200 and 2400 Volts—60 Cycles—Single-Throw 


Schedule of Apparatus 


One panel 16 inches wide. 

One ammeter, type SM, Fig. 1 only. 

One automatic type F-1 transformer-trip oil 
single-throw; two-pole for single- 
phase, three-pole for three-phase, four-pole for two- 


circuit-breaker,* 


For the control of one, two, or three-phase feeders, with 
ammeter in one phase of each feeder, or 
without ammeters 






| (4) 





Auto. Oi! 


Cir. Bkr 






phase. 
One type KR current transformer for single- 
phase; two for two- and three-phase. Fic. 1 Fic. 2 
——WITH AMMETER, FIG: 1—— ——WITHOUT AMMETER, FIG.:2—— 
Amperes List PRICE List PRICE 
Each Ammeter Panel Individual Bus-Bar Panel Individual Bus-Bar 
Phase Feeder Scale Style No. Operation Operation Style No. Operation Operation 
1 5 10 268551 $250 OO $260 OO 268530 $215 OO $225 00 
1 10 15 268552 255 OO 265 0O 268531 220 00 230 00 
1 15 20 268553 260 0O 270 00 268532 225 OO 235 0O 
1 25 40 268554 265 0O 275 0O 268533 230 00 240 00 
1 50 80 268555 270 0O 280 00 268534 235 00 245 00 
1 75 120 268556 275 OO 285 0O 268535 240 0O 250 OO 
1 100 160 268557 280 00 290 00 268536 245 00 255 00 
2 5 10 268558 340 00 355 00 268537 300 00 320 00 
BD 10 15 268559 345 0O 360 OO 268538 305 0O 325 00 
2 15 20 268560 350 00 365 OO 268539 310 OO 330 00 
2 25 40 268561 355 00 370 OO 268540 315 00 335 00 
2 50 80 268562 360 00 375 00 268541 320 OO 340 00 
2 75 120 268563 365 00 380 00 268542 325 00 345 0O 
2 100 160 268564 370 0O 385 00 268543 330 00 350 00 
3 5 10 268565 305 0O 315 0O 268544 265 00 275 OO 
3 10 15 268566 310 00 320 00 268545 270 OO 280 00 
3 15 20 268567 315 00 325 00 268546 275 00 285 00 
3 25 40 268568 320 00 330 00 268547 280 00 290 00 
3 50 80 268569 325 00 335 00 268548 285 00 295 00 
Sin 75 120 268570 330 00 340 00 268549 290 00 300 00 
3 100 160 268571 335 OO 350 00 268550 295 00 305 0O 


*Overload tripping range of the circuit-breaker is adjustable from 80 per cent to 160 per cent of the rating of the feeder. 
Approximate weight boxed, 800 pounds. 
Bus-bars and bus connections are not included in above style numbers. 
The oil-circuit-breakers may be equipped with the usual auxiliaries, such as inverse-time-limit attach- 
ments as listed in the catalogue section in Oil Circuit-Breaker Accessories 


Order by Style Number 
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TYPE JB A.C. SWITCHBOARD PANELS—Continued 
TYPE JB FEEDER PANELS 
Double-Throw, Single-Phase, 1200 and 2400 Volts, 60 Cycles 


For the control of one single-phase double-throw feeder with or without ammeter, and with or 
without fuses and for balancing single-phase feeders on various phases 


Fuse blocks are not supplied with panels Figs. 3 
and 4, and should be ordered separately. 


Schedule of Apparatus 
One panel 16 inches wide. 
One ammeter, type SM, with Figs. 1 and 3 only. 
Two fuse holders and fuses, switchboard type, 
rear connected, with Figs. 1 and 2 only. 
One oil circuit-breaker, non-automatic, 2-pole 
double-throw type D, 100 amperes. 











————_WITH AMMETER—————— WITHOUT AMMETER 
_ _. List PRICE List PRICE 
Amperes Ammeter Panel Individual Bus-Bar Panel Individual Bus-Bar 
Each Feeder Scale Style No. Operation Operation Style No. Operation Operation 
‘ With Fuses 
Fig. 1. Fig. 2. 
10 15 18805 $225 00 $235 00 188066 $180 00 $190 00 
20 30 188053 230 00 240 OO } 188067 185 00 195 00 
30 40 188054 235 00 245 00 188068 190 00 200 00 
40 60 188055 240 00 250 00 188069 195 00 205 00 
60 80 188056 245 00 255 00 188070 200 00 210 00 
75 120 188057 275 00 285 00 188071 225 00 235 00 
100 160 188058 280 00 290 00 188072 230 00 240 00 
Without Fuses 
Fig. 3. Fig. 4. 
10 15 188059 180 00 190 00 188073 135 00 145 00 
20 30 188060 185 00 195 OO 188073 140 00 150 OO 
30 40 188061 190 00 200 00 188073 145 00 155 00 
40 60 188062 195 00 205 00 188073 150 00 160_00 
60 80 188063 200 00 215 00 188073 160 00 170 00 
75 120 188064 ‘210 00 225 00 188073 165 00 175 0O 
100 160 188065 220 00 235 00 188073 175 OO 185 00 


Approximate weight, boxed, 600 pounds. 


TYPE JB PANEL SUB-SECTIONS FOR FUSES 
1200—2400 Volts 


These sections are designed to be mounted on the type J frame immediately below the 


main generator sections. 
They provide automatic protection on the feeder side of the non-automatic oil circuit- @ 


breaker when control of only a single generator and a single feeder is required, thus O@ 


eliminating the feeder panel. 
Style number includes sub-section, frame mounting brackets, fuse blocks, and one 


set of fuses. 


| 

Vi 
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Schedule of Apparatus 


One sub-panel 16 inches wide, 25 inches high, 114 inches thick. 
Per wire: 
One fuse holder and fuse, rear connected. 





—————— THR EE-PHASE — 





Two-PHASE 





~ 


Ampere Panel Number Panel Number 
Capacity Style No. FuseB!ocks List PricE* Style No. Fuse Blocks List PRIcE* 
10 188081 4 $135 OO 188088 3 $115 00 
20 188082 4 140 00 188089 3 120 00 
30 188083 4 145 0O 188090 3 125 00 
40 188084 4 150 OO 188091 3 130 00 
60 188085 4 155 0O 188092 3 135 00 
75 188086 4 230 00 188093 3 185 00 
100 188087 4 235 00 188094 3 190 00 
*List price for either individual or bus-bar operation. 
Approximate weight, boxed, 100 pounds. 
Order by Style Number 
1463-9 
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TYPE GD D.C. SWITCHBOARD PANELS 


For 250 Volt, 2-Wire and 3-Wire, Light and Power Service 
and 600-Volt Railway Service 


Front View oF TypicaL Type GD 
RAILWAY SWITCHBOARD 





REAR VIEW OF SAME BOARD 
Showing laminated Stud knife switches and circuit- 
breakers, neat and symmetrical arrange- 
ment of copper connections. 


Application—Type GD switchboards have man- 
ually-operated circuit-breakers and are for the control 


of direct-current generators, direct-current feeders,’ 


and the direct-current side of synchronous con- 
verters. These panels should be used for all service 
of this class above 250 volts (except 600-volt mine 
service) and for other service beyond the capacity 
of type JD switchboards. 

Capacity—Individual generator panels are listed 
up to 9000 amperes capacity. A complete switch- 
board composed of these panels is limited in ampere 


capacity only by the interrupting ability of the cir- 
cuit-breakers: The limit is not reached in ordinary 
stations and for all practical purposes, the capacity 
of these boards may be considered as unlimited. 

Panel Construction—Each panel consists essen- 
tially of three sections—bottom section 20 inches, 
middle 45 inches, and top 25 inches high—mounted 
on an angle-iron frame with channel base. The total 
height of the panel, including base is 92 inches. 

General Description—The illustrations show 
more clearly than a written description, the first 
class appearance, rugged construction and sym- 
metrical design of this line of panels. 

Type SL seven-inch D’Arsonval round type 
ammeters and voltmeters, are regularly furnished 
with these panels. Customers preferring type GL 
illuminated dial meters may order them at an addi- 
tional price, in place of the type SL. 

Knife switches and carbon circuit-breakers are of 
the highest grade of their respective kind, and are 
furnished with laminated studs for capacities above 
1200 amperes. The carbon circuit-breakers fur- 
nished with this line of panels are type CA, the 
inherent features of design of which have been 
demonstrated by many years of satisfactory service, 
to be entirely adequate to meet the most exacting 
operating requirements. 

A wiring diagram showing complete connections 
is furnished with each switchboard. 

Further information will be furnished on request. 


1499-1A 
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DIRECT-CURRENT SWITCHBOARD PANELS 


For 1200- to 1500-Volt Service 





TYPIcAL 1200 or 1500-Vo_t Direct-CuRRENT SWITCHBOARD 
(With END BaRRIER OMITTED) 


Application—These panels are designed to con- 
trol synchronous converters and motor-generator 
sets in 1200- to 1500-volt direct-current railway 
service. They are listed for the control of: 


300 and 500 K. W., 3-phase, 25-cycle, 1200-volt 
D. C. synchronous converters. 


500 and 1000 K. W.., 6-phase, 60-cycle, 1200-volt 
D. C. synchronous converter sets, consisting of two 
synchronous converters in series. 


500 and 750 K. W., 1200-volt D. C. generators 
driven by synchronous motors. 


All of these panels are suitable for 1500-volt 
operation. 


Panel Construction—Each panel consists of three 
sections, 2 inches thick with 14-inch bevels. The 
lower section is 25 inches high, the middle section 
45 inches high, and the upper section 30 inches 
high. They are mounted on angle-iron frame with 
channel-iron base. The total height of the panel, 
including the base is 102 inches. 


General Description—The quality of the ap- 
paratus provided is of the best. Type SL 7-inch 
D’Arsonval round-type ammeters and voltmeters, 
type A knife switches, and type CA carbon circuit- 
breakers are regularly furnished with these panels. 
The carbon breakers are mounted on the upper 
section of the panel, and are operated from an 
operating handle similar to that used with an oil 
switch, the handle being mounted on the middle 
section, and connected to the oil circuit-breaker by 
means of the usual bell crank and connecting rod 
mechanism. A type A knife switch in series with 
the carbon breaker is mounted on a small panel 
supported from the panel framework on the rear of 
the board. The knife switch is operated from a 
handle identical in appearance, location and 
method of operation, as the carbon breaker. Large 
barriers are installed between the carbon breakers 
on adjacent panels. providing ample insulation 
distances. 

A wiring diagram, showing complete connections, 
is supplied with each switchboard. 

Further information will be furnished on request. 
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TYPE EA SWITCHBOARD PANELS 


For 240—480-Volt Alternating-Current Service 





TyPpE EA SwITCHBOARD 


Application—Type EA switchboards are designed 
to control the alternating-current electrical equip- 
ment of industrial plants and small central and 
distributing stations where voltages are not over 
480. They are applicable where service conditions 
permit the use of knife switches and enclosed fuses, 
and where the cost of a switchboard with oil switches 
and circuit-breakers is not justified. 


Capacity—The capacity of a single generator 
panel is limited to 1000 amperes, a single feeder 
circuit to 600 amperes, and a complete switchboard 
composed of these panels to 2000 amperes in any 
section of the bus bars. 

Where currents above these limits are involved 
special designs are usually necessary. 

Where higher voltages than 480 are involved 
types EB, EC, EH, or EE switchboards should be 
selected, although switchboards of the type EA 
construction can be supplied for 600-volt service on 
special order. 


Panel Construction—Each panel consists of two 
sections, 2 inches thick with 14-inch bevels. The 


lower section is 25 inches high and the upper 
section is 65 inches high. The panel is mounted on 
type E angle-iron frame with channel iron base, and 


the total height of the panel including the base is 
92 inches. 


General Description—The quality of the appara- 
tus provided is of the best and conforms to the well 
known Westinghouse standard of excellence. 

All indicating meters are of the well known 
7-inch diameter type of highest grade, highly 
damped, a¢curate and with long open scales, making 
them more easily read than any other type. They 
can be supplied with either white or black dials. 

Type A knife-switches are furnished with standard 
panels. Enclosed fuses provide automatic overload 
protection for the feeder circuits. All fuses supplied 
are of the enclosed type. 


A wiring diagram showing complete connections 
is supplied with each switchboard. 


Further information will be furnished on request. 
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TYPE EB SWITCHBOARD PANELS 


For 2400-Volt Alternating-Current Service Employing Hand- Operated 
Panel-Mounting Oil Circuit-Breakers 





Type EB SwitcHBoarp 


Application—Type EB switchboards are designed 
to control the alternating-current electrical equip- 
ment of industrial plants and central and distribut- 
ing stations, not exceeding 3000 kv-a. capacity and 
2400 volts. « 


This type of construction is advisable for simple 
installations, where the oil switching devices are 
small and a very extensive switching equipment is 
not required. In considering the type of switch- 
boards to apply, it should be remembered that good 
engineering avoids the crowding of apparatus and 
provides for large insulation distances. This point, 
which is kept foremost in Westinghouse panel 
design, contributes to the safety of attendants who 
must remove oil tanks, replace fuses, or do other 
work on the rear of the board. 


Additional advantages in construction can often 
be obtained by the use of breakers mounted on 
panel frame work. 

Where space on the rear of panels is limited, and 
it is desired to gain more accessibility at a limited 
expense, type EC construction with wall-mounted 
apparatus is recommended. 


Capacity—The capacity of the individual gener- 
ator or feeder circuits, where panels are to be 


REAR OF Type EB SwitcHpoarp WITH PANEL-FRAME- 
MOUNTED OjL CircurTt-BREAKERS 


incorporated as part of a type EB switchboard, is 
limited to 800 amperes, and that of a complete 
switchboard composed of these panels, to 2000 
amperes in any section of the bus bars. 


Panel Construction—Each panel consists of two 
sections, 2 inches thick with 44-inch beve'ls, The 
lower section is 25 inches high and the upper section 
65 inches high. The panel is mounted on type E 
angle iron frame with channel iron base and the 
total height of the panel including base is 92 inches. 


General Description—All indicating meters are 
of the well known seven-inch diameter, round type, 
of highest grade, highly damped and accurate, 
with long open scales, making them more easily 
read than any other type. They can be supplied 
with either white or black dials. 


Automatic overload protection is provided for 
the feeder circuits. The oil circuit-breakers fur- 
nished with this class of panels are the type F. 


A wiring diagram showing complete connections 
is supplied with each switchboard. 


Further information will be furnished on 
request. 
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TYPE EC AND EH SWITCHBOARD PANELS 


I For Moderate Capacity Alternating-Current Systems Employing 
Remote Hand-Operated Oil Circuit-Breakers 





Type EC SwitTcHBOARD CONSTRUCTION—WITH 
PipE-FRAME-MOUNTING OIL CiRCUIT-BREAKERS 


Types EC and EH switchboards are essentially 
the same as type EB as far as front appearance of 
the switchboard panels themselves are concerned. 
The same high grade instruments are furnished, 
and panel construction is the same, the chief differ- 
ence being the method of mounting the oil circuit- 
breaker equipment. With the type EC construction, 
the oil circuit-breakers are mounted on pipe-frame- 
work, and with the type EH construction, the oil 
circuit-breakers are arranged for cell-mounting. 


ii Application—The electrical limitations in applying 


these EC and EH switchboards are 240 to 13200 volts 
for generator panels, 240 to 66000 volts for feeder 
panels, and a maximum capacity of 3000 amperes 
in any section of the main busbars. 


Type EH SwitcHspoarp CONSTRUCTION—WITH 
CELL4‘MOUNTING CIRCUIT-BREAKERS 


The mechanical limitations in applying these 
switchboards are: 


(a) The distance between the switchboard 
panels to the corresponding oil switching device. 
(b) The power required to operate the switching 


devices through the system of bell cranks and 
connecting rods. 


In general the total length of operating rods 
should not exceed 50 feet. For plants where the 
arrangement of the station requires a greater length 
of operating rods, and for larger plants and heavier 
capacities, electrically operated apparatus is recom- 
mended, as covered by the type EE switchboards. 


Further information will be furnished ‘on request. 
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TYPE EE SWITCHBOARD PANELS 


For Large Capacity Alternating-Current Systems Employing 
Electrically Operated Oil Circuit-Breakers 





THE STRUCTURE IN THE BACKGROUND 
SHows A TYPICAL ARRANGEMENT 
UsinG CELL MOUNTED OIL 
CIRCUIT-BREAKERS 


ELECTRICALLY-OPERATED HEAVY 
Capacity TypE CA CARBON 
Circu1t-BREAKERS 


Application—Type EE switchboards are designed 
to controi the alternating-current electrical equip- 
ment of central and distributing stations and 
industrial plants. They are applicable for station 
capacity or voltages so high as to make it desirable 
to mount the switching equipment apart'from the 
panels and where the station arrangement necessi- 
tates the use of electrically operated oil switches and 
circuit-breakers, 

Electrically operated switchboards are also used 


. Type EE SwitcHBoarp 


for the control of heavy capacity direct-current 
carbon circuit-breakers. 

Apparatus—The instruments, relays, oil switches 
and circuit-breakers, instrument transformers, dis- 
connecting switches, etc., are of the highest grade 
of their respective kind. 

A wiring diagram showing complete connections 
is supplied with each switchboard. 

Further information will be furnished on 
request. 
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TYPES JD AND ED 
EXCITER AND VOLTAGE REGULATOR PANELS 


For 125- and 250-Volt Exciter Circuits 





Type JD Exciter PANEL 
For One Exciter. 


Application—These panels are for the control of 
the exciters used with alternating-current generators 
and are essentially the same as other two-wire 
direct-current generator panels except that no auto- 
matic protection is provided. Panels are also 
included suitable for Westinghouse generator voltage 
regulators, either with or without control for motor 
driven exciters. They are designed to match and 
form a part of the standard alternating-current 
switchboards. 


Panel Construction—Each type JD panel con- 
sists of a single slab 48 inches high, 114 inches thick, 
with 3%-inch bevels on front edges, mounted on a 
type J switchboard pipe frame. The total height 
of the panel is 763¢ inches. 


Each type ED panel consists of two sections, 
2 inches thick with 14-inch bevels on front edges. 
The lower section is 25 inches high and the upper 
section 65 inches high. The panel is mounted on a 
type E angle-iron frame, with channel-iron base. 
The total height of panel including the base is 92 
inches. 


General Description—The apparatus included 





Type ED Exciter PANEL 
For Two Exciters. 


for these panel equipments is of the highest grade. 
The instruments are the 7-inch diameter type SL, 
operating on the D’Arsonval principle, with single 
air-gap. Knife switches are the type A with plain 
break. Standard practice in supplying switchboard 
apparatus for control of exciter circuits is to furnish 
non-automatic switching devices. Where exciters 
are driven by alternating-current motors, the 
automatic circuit-breaker in the motor supply 
circuit will be furnished with a high overload 
setting. This practice is justified both because 
contrary practice would jeopardize the continuity of 
the alternating-current service, and because modern 
exciting apparatus is very reliable. 

However, if, in the judgment of a’ purchaser, 
special conditions make it necessary to provide 
automatic protection in an exciter circuit, the 
Company is prepared to supply suitable devices on 
request, even though at variance with its usual 
recommendations and practice. 

A wiring diagram showing complete connections is 
furnished with each switchboard. 

Further information will be furnished on 
request. 
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TYPE GC AND GE SYNCHRONOUS-CONVERTER 
SWITCHBOARD PANELS 


For 6-Phase Synchronous Converters—2000 KW Maximum 
600 Volts—1500 KW Maximum, 250 Volts—Direct Current 





TyPIcAL RoTrary CONVERTOR SWITCHBOARD 


Application—These panels are designed for the 
control of commutating-pole synchronous con- 
verters. They match up with and present a uniform 
appearance when made a part of the standard 90- 
inch alternating-current or direct-current switch- 
board. This line of panels includes designs for the 
complete line of Westinghouse six-phase converters 
of the maximum ratings given above, and contem- 
plate the use of both hand and electrically operated 
oil circuit-breaker equipments on the A.C. side 
for the protection of the step-down transformer 
and the converter. 


Apparatus—Type S seven-inch meters with long 
scales, full open face and dead-beat characteristics 
are regularly furnished. Reactive-factor meters 
are supplied with the standard synchronous con- 
verter equipments, as they give an emphatic 
indication of the idle component of the volt-am- 
peres. These meters are single phase and indicate 


the reactive-factor of one phase of the converter 
which is sufficient for all operating conditions. 


The knife switches are type A and are furnished 
with round studs up to 1200 amperes D. C. and 1000 
amperes A. C. and with laminated studs for higher 
capacities. Laminated stud switches have the latest 
design pressure-moulded studs of hour-glass ¢ross- 
section; the former insuring high and dependable 
conductivity and the latter ample radiation surface. 
Studs will be furnished with either vertical or 
horizontal laminations or a combination of both as 
may be required. 

Oil circuit-breakers are of the standard types as 
required for the various commercial voltages,— 
either hand or electrically operated, and arranged 
for either wall or pipe-frame mounting. 

A wiring diagram showing complete connections 
is supplied with each switchboard. 

Further information will be furnished on request, 
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v TYPE GB AND GC SYNCHRONOUS-MOTOR 
SWITCHBOARD PANELS 


Voltages and Maximum Capacities are: 220, 440 and 550 Volts, 
433 H.P.; 2200, 6600 and 13200 Volts, 2140 H.P. 








tn ne 


Application—These panels are designed for the 
control of synchronous motors in their various 
applications: as synchronous condensers, for driving 
mechanical load, and for the combination of these 
two uses. Only panel designs for self-starting 
motors are listed as standard, although by the 
addition of optional equipment panels can be 
adapted for the control of any desired equipment. 


Apparatus—All indicating meters are type S, 
seven inches in diameter, of highest grade, highly 
damped, accurate, and with long open scales, with 
either white or black dials, as desired. 


No field switch is included with the standard 
panels, as with Westinghouse self-starting syn- 
chronous motors none are required, the motor being 
started with the field circuit closed through the 


field rheostat and the armature of its individual 
exciter. 





The starting equipment consists of a double- 
throw starter operated from two handles, non- 
automatic for starting and automatic with overload 
inverse-time-limit and low-voltage release for 
running. The handles are mechanically interlocked 
so that only one side of the starter can be closed at 
atime and so that the starting side must be closed 
first. For the smaller equipments the type QF 
auto-starter is used, which is a special four-pole 
double-throw oil circuit-breaker with special mova- 
ble and stationary contact arrangement. For the 
large capacities a combination of oil circuit-breakers 
mechanically interlocked and operated’ essentially 
as a double-throw switch are used. 

Oil circuit-breaker equipment is furnished for 
both panel-mounting and remote -pipe- frame 
mounting. 

A wiring diagram showing complete connections 
is supplied with each switchboard. 

Further information will be furnished on request. 
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GENERATOR VOLTAGE REGULATORS 





Fic. 1—Type AB-4 
GENERATOR VOLTAGE REGULATOR 


The problem of voltage regulation on constant- 
potential circuits is one of considerable importance, 
chiefly because of the necessity of giving satisfactory 
service to the customers of operating companies. 
Inadequate voltage regulation reduces the quality 
of the service and, consequently, its commercial 
value. 

The operating company is no longer purely a light- 
ing company, but largely power and lighting, hence, 


Fic. 2—Type AL-2 
GENERATOR VOLTAGE REGULATOR 


the regulation of generator voltage has become more 
difficult. The necessity of using an automatic volt- 
age regulator is increased by the fact that the pre- 
sent design of alternating-current generators, for 
reasons of economy, gives poor inherent regulation. 
The voltage regulator automatically maintains the 
system voltage at a value that results in a steady 
voltage at the required point, a result that is 
obviously impossible of accomplishment by hand, 


USES OF VOLTAGE REGULATORS 


Alternating-Current Regulators—The various uses 
to which alternating-current voltage regulators are 
best adapted fall into the following divisions: (a) 
the maintenance of constant voltage at generator, 
bus, or some predetermined center of distribution; 
(b) the maintenance of constant voltage at the end 
- of transmission lines by the control of synchronous 
condensers or synchronous boosters; (c) the control 
of booster-type rotaries; (d) the control by special 
regulators of synchronous condensers applied to 
local network or distributing systems for voltage 
regulation and power factor correction; and (e) the 
maintenance of constant current instead of constant 
voltage. 

Direct-Current Regulators—The application of 
direct-current voltage regulators is very much lim- 


ited and should be made with the greatest of care. 
It is confined to the maintenance of constant voltage 
on direct-current generators where the plant is used 
for power purposes only, and to the maintenance of 
constant current, 


Where a direct-current plant is too large for the 
limited capacity of the D. C. regulator, a D.C. regu- 
lator made similar to the alternating-current type 
may be used to control one or more exciters for the 
plant. This application is suitable for a mixed 
power-and-lighting service. 


A modified type of the D.C. regulator can be ap- 
plied to flywheel motor sets, and thereby limit the 
maximum current drawn from the supply source to 
a predetermined value. 
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GENERATOR VOLTAGE REGULATORS—Continued 


CONSTRUCTION 


Westinghouse voltage regulators, arranged in a 
suitable case, are constructed for bracket, panel, or 
pedestal mounting, as required by installation con- 
ditions. Bracket-mounted regulators are provided 
with a standard black-marine slate base; or, if de- 
sired, with a blue Vermont marble base, at an in- 
crease in list price. 

The regulator parts are arranged in the case with 
the control system located in the upper part sup- 
ported on a small cast base, and with the rheostat- 
shunting relays arranged in horizontal rows at the 
bottom. The control element and relays are self- 
contained units and either may be removed from 
the base without disturbing its adjustment. 

Any size regulator can be designed to be mounted 
ona 16-inch panel. Where the number of rheostat- 
shunting relays exceeds ten, a second case contain- 
ing relays only is supplied. 

The control system for alternating-current and 
separately-excited direct-current generators con- 
sists of the main-control magnet and the vibrating 
magnet, with the main contacts between them. The 
magnets are of the solenoid type, and are very sen- 
sitive. They are provided with adjustable dash- 
pots to permit adjustment of regulation to suit the 
characteristics of the system. 


One of the relays, called the vibrating-magnet re- 
lay, is used to govern the operation of the vibrating 
magnet. On the larger size regulators, one or more 
master relays are used to control a group of rheostat- 
shunting relays, thus relieving the main contacts of 
handling control currents beyond their capacity. 


The use of the master relay is made possible by 
the alternating-current control and permits of the 
construction of regulators with as many as 60 rheos- 
tat-shunting relays. The master relay introduces 
no time lag in the response of the regulator, nor in the 
voltage regulation, since the vibrating-magnet relay 
and the rheostat-shunting relays operate simultan- 
eously. 


The control system of regulators for self-excited 
direct-current generators consists of a singlesolenoid 
actuating the main contacts, no vibrator being re- 
quired. The rheostat-shunting relays are located in 
horizontal rows in the lower part of the regulator 
case, 


The general appearance and finish of all regulators 
is in harmony with the highest class switchboard 
practice. 


Disconnecting switches and transfer switches of 
improved design are located below the case, 


OPERATION 


Westinghouse voltage regulators for 
alternating-current generators regulate the 


generator voltage indirectly by varying Main Control 


the exciter voltage. Magnet 
Referring to Fig. 3, the main control Dash Pot 

magnet has itscore attracted upward. Its 

core stem is connected to the floating lever, 


which is pivoted to the bell-crank lever Condenser. 


of the vibrating magnet. A counter- 

weight is used to assist the pull of the 

main controlmagnet, and to bring the lever 

and core toa balanced position at the nor- Phieostar 
mal voltage to be regulated. The vibrat- Shunting 
ing magnet also has its core attracted up-  @/ay 
ward. Its core stem is connected to 

one end of the bellcrank lever which is jp 
pivoted to the base, and its opposite dunt 


Relay Contacts. 


Main Contacts. Pivot 














Counter 
Weights 
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Resistors ree Transformer 
: "e field (Ec) (a) 
end carries the floating lever of the main ff Ne ‘ 
controlmagnet. The pull of this vibrating a fe 4 


magnet is assisted by a single spring as 
shown. These two magnets are energized 
from the same voltage transformer, and 
actuate the movable main contact into 
and out of engagement with the fixed contact. 
An inspection of schematic diagram, Fig. 3, shows 
that the closure of the main contacts causes all relay 
contacts to close. One of the relays, called the vi- 
brating relay, is connected so that the closure of its 
contacts shunts a small portion of the resistance in 
series with the vibrating magnet, thus increasing 
its pull and opening the main contacts. The opening 


Voltage Limiting Rheostat 1.0 Field Rheostat 


Fic 3—ScHEMATIC DIAGRAM oF TyPE AB-1 REGULATOR 


of the main contacts opens all relay contacts and 
inserts the full resistance in the vibrating magnet 
circuit, weakening the pull and closing the main con- 
tacts again, 

From the above cycle, it is seen that for any given 
position of the floating lever, a condition of continu- 
ous vibration results. A necessary condition to the 
continuous vibration of the system is that the weight 
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GENERATOR VOLTAGE REGULATORS—Continued 


of the vibrating magnet core and lever must be ex- 
actly balanced by the tension of the control spring 
and average pull of the magnet, Any change in the 
tension of the control spring results in an equal 
change in the average magnet pull. For a given line 
voltage there is a definite magnet pull when the con- 
tacts are closed, and a definite pull of less valuie when 
the contacts are opened. The average magnet pull 
must be a function of the time of the contact engage- 
ment. For any given position of the floating lever, 
there is a corresponding position of the bell crank 
lever and tension of the control spring. However, on 
account of the balanced condition there must be a 
corresponding average magnet pull and time of con- 
tact engagement, 


The rheostat-shunting relay contacts open and 
close across the shunt field rheostat of the exciter, 
and the effective resistance of the rheostat is deter- 
mined by the time of contact engagement. For any 
effective resistance, there is a corresponding exciter 
voltage, and, therefore, A.C. voltage. 


The time of contact engagement, as used here, 
means the ratio of the time the contacts are closed to 
the total time for opening and closing. 


As the control element is energized from the A. C. 
generator the main control magnet will assume a 
position such that a time of contact engagement is 
maintained sufficient to develop an exciter voltage 
and therefore an A.C. voltage capable of balancing 
the core weight. Any variation in line voltage 
changes the position of the floating lever in such a 
manner as to vary the excitation and restore the 
balance. 


In the standard range regulator, the rheostat- 
shunting relays are energized from the exciter circuit. 


For the broad range regulator, the operation 1s 
similar to that of the standard range regulator, ex- 
cept that rheostat-shunting, vibrating, and master 
relays are energized from an independent source of 
direct current. 


For self-excited direct-current generators, the 
rheostat-shunting relays operate directly on the gen- 
erator-field rheostats, the control system being actu- 
ated from the direct-current mains through a suit- 
able resistance, 

For direct-current machines having a separate ex- 
citer, the rheostat-shunting relays operate on the 
exciter rheostat the same as in the alternating-cur- 
rent regulators, 





ri Rack 
Fic. 4—Typre AL-5 
GENERATOR VOLTAGE REGULATOR 





APPLICATION 


The successful application of voltage regulators 
depends on several factors entirely independent of 
the size and design of the regulator itself. It is not 
only necessary that the regulator be properly de- 
signed, but it is also essential that the exciters, gen- 
erators, and prime movers possess characteristics 
that will harmonize with each other and will assist in 
keeping the voltage at the desired value under rapid- 
ly changing load conditions. In general, the follow- 
ing conditions should be approached as nearly as 
possible in order to obtain satisfactory results: 

1! Prime movers must be provided with proper 


automatic governors that will respond instantly to. 


changes in load and keep the speed reasonably con- 
stant (within 3 per cent to 4 per cent from no-load 
to full-load). 


2, Alternating-current generators should have as 
nearly as possible the same percentage range of exci- 
tation from no-load to full-load. 

3. Exciters must be capable of delivering suffi- 
cient voltage to take care of the alternating-current 
generator fields under full-load conditions, 80 per 
cent power factor, plus a certain additional voltage. 
This additional voltage above the steady exciter 
voltage required to maintain constant bus voltage 
under full-load conditions, is necessary in order that 
the regulator will continue to vibrate and thereby 
have control of the exciter, 

4, Exciters (where more than one are to be con- 
sidered) must be adjusted to operate in parallel un- 
der all loads and at any point on the saturation 
curve, 
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GENERATOR VOLTAGE REGULATORS—Continued 


5. Exciters*for 125-volt service should be able to 
build their voltage up or down between the limits of 
30 and 125 volts in 5 seconds or less under load con- 
sisting of generator field circuits. The time-constant 
should be the same for exciters of other rated vol- 
tages over proportional ranges. Exciters with 
greater time-constants than this may not permit the 
regulator to maintain constant voltage with rapidly 
fluctuating load. 


6. 125-volt interpole exciters must be able to de- 
velop at least 135 volts with the series winding dis- 
connected, and should be so operated. ‘The series 
winding must be cut out of circuit in order to secure 
a satisfactory time constant. In general, the exciter 
must be capable of developing a voltage 10 to 15 
per cent in excess of that required by the A.C. 
generator at full load, 80 per cent power factor, 
the A.C, generator-field rheostat being adjusted so 
that with 60 volts on a 125-volt exciter the A.C. 
generator develops normal voltage at no load. 


The question of the application of these regulators 
to generating stations required to operate in par- 
allel should be referred to the Works, giving com- 
plete data on the existing or proposed system as in- 
dicated in the paragraph under Line Drop Com- 
pensation, 

On small systems, supplying a mixed lighting- 
and-power load, where induction motors are 
sometimes thrown directly on the line without 
starting devices, the momentary current required 
may be of such a value as to affect the feeder 
system and cause a noticeable flicker in the lights. 
Automatic regulating devices in the generating 





Fic. 5—Typr AC-8 VoLTAGE REGULATOR 
EXCITERS IN PARALLEL 





Fic. 6—SprcIAL 40-RELAY REGULATOR For 
LAURENTIDE POWER Co. 


station cannot be made sensitive enough to pre- 
vent this effect under such conditions. 


Standard Range System—The standard alterna-. 
ting-current generator-voltage regulator is adapted 
for voltage regulation of alternating-current genera- 
tors requiring a nominal excitation range of 60 to 125 

‘volts. 


Where exciters permit, however, full automatic 


voltage regulation can be obtained by means of the 
standard regulator within the range of 1 to 2%, or 


60 to 150 volts for 125-volt exciters and 120 to 300 
o~ 250-volt exciters. 

Broad Range System—With the broad range sys- 
tem of regulation, full-automatic voltage regulation 
can be obtained for all ranges of excitation. The 
standard regulator can be made broad range by 
energizing the relays from a separate source of di- 
rect current, such as a small motor-generator set or 
a storage battery. 


The broad range system of regulation is directly 
applicable to synchronous condensers for maintain- 
ing voltage at the receiving end of a transmission 
line by adjusting the wattless load of the syn- 
chronous condenser, either lagging or leading, as re- 
quired. 

Voltage Adjusting Rheostats—Taps are always 
provided on the external resistor whereby the volt- 
age regulated can be varied from 104 volts secondary 
to 116, in steps of 6 volts. 

Where, for any reason it is desired to vary the 
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operating voltage of the system from time to time, a 
voltage adjusting rheostat should be used in the 
control-element circuits for the fine adjustment of 
voltage, instead of varying the counterweight. This 
rheostat has a sufficient resistance to give an adjust- 
ment of about 6 volts either way from the normal 
voltage when properly applied. The use of this 
rheostat is recommended in all applications, as it is a 
much more convenient and satisfactory method of 
adjusting the voltage while the regulator is in opera- 


tion. 
For the larger systems a rheostat having a range 


of 15 volts either way from normal can be supplied 
on special order. 


Single Operation of Exciters and Parallel Opera- 
tion of Generators—By the use of a control element 
energized entirely from the A.C, system the opera- 
tion of alternating-current generators in parallel 
with the exciters operating singly, has been made 
possible. The regulators for such service are equip- 
ped with special transfer switches so that the D.C. 
circuit for energizing the relays may be transferred 
to any exciter that may be in operation. 

Relays—The number of relays for any given ex- 
citer may be approximated very closely where the 
speed (r.p.m.) and the kilowatt capacity is known. 


For standard 125-volt, 1200-r.p.m. or higher speed 
exciters, one relay for every 25 kilowatts of exciter 
capacity is required. One condenser section per re- 
lay is required. 

For standard 125-volt, 900-r.p.m. exciters, one 
relay for every 18 kilowatts of exciter capacity and 
one condenser section per relay is required. 

For standard 125-volt, 600-r.p.m. exciters, one 
relay for every 12 kilowatts of exciter capacity, and 
one condenser section per relay is required. 

For slower speed exciters or for exciters of other 
than 125 volts, refer to Works with form 1046-G 
completely filled out. 

In addition to condensers for relays, note that one 
condenser section is required for every master relay 
used in connection with the larger size of regulators, 

A closer check on the number of relays for a given 
exciter may be determined approximately as fol- 
lows: With no load on the exciter, turn its field 
rheostat all out, thus giving a maximum armature 
voltage. Measure field amperes at this maximum 
voltage and allow 5 amperes per relay with one con- 
denser section per relay. If field current exceeds 16 
amperes maximum at 30 per cent above normal 
voltage, the case should be referred to the Works. 


LINE DROP COMPENSATION 


For complete line drop 
compensation it is neces- 
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the generator bus and the pte =a -— Winging 
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voltage in phase with and 
proportional to the actual 
inductivedrop. Anexter- 
nal compensator, energized 
from series. transformers, 
properly connected, ac- 
complishes this purpose. 
This compensator is pro- 
vided with adjustable dials 
by means of which the 
voltage introduced in the 
regulator circuits, for a 
given ampere load, may be varied, thus permitting 
adjustment for the percentage inductive load. 

The ohmic component of line drop is in phase with 
the load current and is compensated for by energizing 
the current windings of the regulator coils from ser- 
ies transformers properly connected. The regulator 
control magnets are then affected by a magnetizing 
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Dsal Switch of Regulator. 


f 


ll 






Rear Terminal Numbers 
of Regulator 


Fic. 7—-CONNECTIONS OF REGULATOR 
FOR OHMIC COMPENSATION ON 3-PHASE SYSTEMS 


force which is in phase with the load current. The 
current windings on the regulator coils are divided 
into sections and connected to an adjustable “ia* 
This provides a ready means of obtaining the prope. 
percentage of ohmic compensation. 

Figure 9 shows the connections to three-phase sys- 
tems for this method. 
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To obtain cornplete line drop compensation it is 
necessary to adjust both the compensating devices 
to agree with the line characteristics. Where ohmic 
line drop compensation only is desired no external 
compensator is necessary. The current windings 
on the regulator coils, when properly energized from 


These Generators may all be in one Station or in separote Stations and ony number as desired. 
JPh AC Bus 


: = zs Terminal Boord of External Resistance ; 
= 9909 60 go9o00 
Hl 4 On Cy 





for compensating Coil Tipe 8-2 or AE-2 Regular 
a for internal Connections 
See Diag. 7330542. 
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(= Lqualizing or Vohage 
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Where reactance between points regulated exceeds 8 per cent 
cross current, current transformers may be omitted. 
Fic. 8—PARALLEL OPERATION OF GENERATOR—VOLTAGE 
REGULATORS 

series transformers, accomplish this result. For 
three-phase systems, two current transformers in vec- 
tor parallel are required for complete compen- 
sation. The connections are shown in figure 
7. The transformers must be in the same legs 
of the circuit as those to which the voltage 
transformer is connected in order that the 
resultant current will be in phase with the 
voltage at 100 per cent power factor. 


Partial ohmic compensation may be ob- voltage o2|| Moaner™ 
. 4 ar 4 7 oF 
tained on three phase systems by energizing Dae 
the current windings of the regulator coils ae Conteh, 5 sage ae. | 
2 : lagne net Relay 
from a single current transformer connected in 


one of the legs to which the voltage trans- 


Direcrion of Power——= 


current transformers are used. This method is also 
indicated in fig. 7. 

In single or two-phase systems, ohmic compen- 
sation is obtained by energizing the current windings 
of the regulator coils from one current transformer 
connected in one of the legs to which the voltage 
transformer is connected. 

When it is desired to correct for line-drop or 
power-factor changes by means of a separate line 
drop compensator in conjunction with the regulator 
outfit, information as to the equipment necessary 
should be secured from the Company. 

When information is sent to the Company re- 
garding line drop compensation, the following 
should be given: The approximate regulation of 
transmission line, at its rated capacity and zero 
power factor; length of transmission line, and ca- 
pacity and number of stations; number of regula- 
tors to be applied and total capacity of transformer 
bank at each station that operates on the line. 

Where stations operate in parallel, and each is 
controlled by a voltage regulator, it is possible to 
compensate for the ohmic drop only, as inductive 
compensation destroys the stability of the system. 
The point in the system at which it is desired to 
maintain constant voltage should be specified in 
order to obtain proper compensation. 
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former is connected. With this method, the  7¢ obove connections are correct for o secondary operating voltage of 110 Volts Ita dil- 
ey o erent operating voltage 1s required, reter to the diagram of connections furnished with 
current from the current transformer is 30° the Voltoge Adjusting 2heostat tor the proper connections to the external resistor 


out of phase with the voltage and will there- 
fore not give as accurate results as when two 


Fic. 9—CONNECTIONS OF REGULATOR AND EXTERNAL 


COMPENSATOR FOR 3-PHASE SYSTEMS 


ACCESSORIES 


Condensers are required for connection across the 
rheostat-shunting relays, to minimize the contact 
wear occasioned by the sparking incident to the 
opening of the shunt across the exciter field rheostat. 

However, the state of the art is such that it is 
sometimes impossible to anticipate the proper num- 
ber of condenser sections to apply for exciters of cer- 
tain inherent characteristics. 


Exciter Rheostats—When a regulator equipment 
is being added to a plant in operation, the existing 
exciter rheostats should be checked to determine 
whether they have sufficient resistance to permit of 


adjusting the exciter for the proper time constant. _ 


If not, new exciter rheostats must be provided. If 
the shunt-field rheostat of the exciter used for hand 
control is unsuitable for use with the regulator, it can 


in many cases be used as the voltage-limiting rheo- 
stat. 


Auxiliary Exciter Rheostats—Where two or more 
exciters, operating either singly or in parallel, are 
controlled from a regulator, the use of an auxiliary 
rheostat is required in the field circuits of each ex- 
citer, to adjust the time constants and maximum 
voltage of all the exciters to the same values in order 
that they will carry their proper share of load. 
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Where only one exciter is controlled by a regulator 
the use of an auxiliary rheostat is not required unless 
too high a maximum voltage and, consequently, too 
large a field current, is obtained when the main ex- 
citer rheostat is short-circuited by the relay contacts. 


Voltage Transformers of 400-volt-ampere capacity 
with fuse blocks and fuses are required for all alter- 
nating-current voltage regulators. For price, out- 
line dimensions, etc., refer to section on ‘‘Westing- 
house Instruments and Relays.” 


Current Transformers are required only when 
compensation for line drop in some particular circuit 
is desired, or when two or more regulatots are oper- 
ating in parallel. One current transformer is re- 
quired for partial compensation or two for full com- 
pensation, and one transformer is necessary for each 
regulator where two or more regulators operate in 
parallel. No current transformer is necessary when 
it is desired to maintain constant bus voltage. For 


' prices, outline dimensions, etc., refer to section on 


“Westinghouse Instruments and Relays.” 


EXCESS VOLTAGE PROTECTION 


With the ordinary type of generator voltage regu- 
lator, when a short circuit on a system is cleared 
away, a dangerous voltage rise is inevitable. On the 
occurrence of a short circuit on a system without 
some protective device, the main contacts of the 
regulator close, causing the relay contacts to close 
and the exciter voltage to build up to the maximum 
value. When the short is cleared away, a high volt- 
age results, due to the high exciter voltage and con- 
sequent high generator field current, which lasts 








External Resistors 
To Exciter 
bus 


To Voltage 
Tronsformer 
for Regulator. 


A short circuit coming on a system equipped with 
this protective device immediately causes the main 
contacts of the regulator to close and the A.C. relay 
contacts to open, on account of the drop in the A.C. 
voltage. As soon as the exciter voltage builds up to 
the point for which the D.C. element is adjusted, 
the contacts of this element begin to operate and to 
regulate the exciter voltage in the same manner that 
the regulator contacts normally do, so that the ex- 
citer voltage can never rise above the predetermined 
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Fic. 10—DiAcrammatic View or Excess VOLTAGE 
PROTECTIVE DEVICE 


until the regulator has had time to again become 
operative. 

This condition of excessive voltage can be pre- 
vented by means of the excess voltage protective 
device, which can be applied to any Westinghouse 
A.C. regulator. A diagrammatic view of this device 
is shown in Fig. 9. It consists of an undervoltage 
relay in combination with a direct-current control 
element connected in the main-contact circuit of the 
alternating-current voltage regulator. The contacts 
of the D.C. element and the relay are connected in 
parallel, the pair being in series with the main con- 
tacts of the regulator. The D.C. element is energized 
from the exciter bus, and the relay from the potential 
transformer supplying the A.C. regulator. 


point, which is usually a little above the no-load 
excitation value required by the A.C. generators. 
When the short circuit is relieved, therefore, no ex- 
cessive field current exists to produce a dangerous 
rise in A.C. voltage. The moment the A.C. voltage 
rises above the setting of the undervoltage relay, the 


contacts of the relay close and put the A.C. voltage ’ 


regulator back into serivce. 

This protective device is not included in the style 
number of the regulator, but can be obtained on spe- 
cial order, price on application, When ordering, 
give the type of regulator, voltage of the exciter sys- 
tem, frequency of the A.C. system, the excitation re- 
quired by A.C. generators to give normal voltage at 
no-load, and the secondary operating voltage. 
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INSTRUCTIONS FOR ORDERING 


Style number and list price include regulator with Each inquiry for quotation must be accompanied 
slate base and external resistor. by form 1045 for direct-current regulators and form 

Condensers and brackets must be ordered separ- 1046 for alternating-current regulators. Complete 
ately and are listed below under ‘‘accessories.’’ information given at the time of ordering prevents 
Fuse blocks and fuses, and voltage transformers, unnecessary correspondence and delay in shipment. 
when required, must be ordered from their respec- 


tive catalogues. For information regarding rheo- Fac-similes of forms 1045 and 1046 are shown on 
stats, refer to separate paragraph on ‘‘Rheostats.” following pages. 
PRICES 


Alternating-Current Regulators 
Prices given are for regulators for 125-volt exciters; regulators for 250-volt exciters will be fur- 
nished at same price. Prices for other voltages upon application. 
Bracket-Mounted 
Style number and price include regulator, mounted on black marine finished slate base, 14 
inches thick. For blue Vermont marble or Natural Black Slate base, increase list price $27.00. For 
White Italian and Pink Tennessee Marble base, increase list price $35.00. 


Style No. Number of Approx. 
25 and 60 Master f S1zE oF BASE Shipping List 
Cycles Type Relays Width ; Height Wt., Lbs. Price 


For Alternating-Current Generators with 125-Volt Exciters in Parallel 
Range of Excitation 60 to 150 Volts 


243766 AB-1 0 16 27 5% 280 $1600 00 
243767 AB-2 0 16 275% 290 2030 00 
243768 AB-3 0 16 27% 300 2390 00 
243769 AB-4 i 16 27% 305 2705 00 
243770 AC-5 1 16 33 320 2915 00 
243771 AC-6 1 16 33 325 3090 OO 
243772 AG-7 1 16 33 330 8250 00 
243773 AC-8 1 16 33 335 3450 00 
243774 AC-9 1 16 33 340 3505 00 
2438775 AC-10 1 16 33 345 : 3620 00 


For Alternating-Current Generators with 125-Volt Exciters not in Parallel 
Range of Excitation 60 to 150 Volts 


243864 AL-2 0 16 33 305 2100 00 

243865 AL-3 0 16 33 310 2490 00 

243866 AL-4 1 16 33 315 2825 00 

243867 AM-5 1 16 38% 320 38190 00 
Panel-Mounted 


Style number and list price include regulator, suitable for mounting on switchboard panel 2 inches 
thick. Price includes mounting of regulator on panel at Works and includes standard 90-inch black 
marine slate panel of suitable width, with 14-inch bevels. For blue Vermont marble or Natural Black 
Slate panel increase list price $40.00. For White Italian and Pink Tennessee Marble, increase list 
price $50.00. Where purchaser furnishes panel the list price may be reduced $130.00. 


Style Number of Panel DIMENSIONS OF REGULATOR Approx. : 
25 and 60 Master Width Width Height Shipping List 
Cycles Type Relays Inches Inches Inches Wt., Lbs. Price 


For Alternating-Current Generators with 125-Volt Exciters in Parallel 
Range of Excitation 60 to 150 Volts 






243812 AE-1 0 16 16 28 880 1700 00 
243813 AE-2 0 16 16 28 890 2160 00 
243814 AE-3 0 16 16 28 900 2515 00 
243815 AE-4 i 16 16 28 905 2810 00 
243816 AF-5 1 16 16 33 910 3055 00 
243817 AF-6 1 16 16 33 925 3220 00 
243818 AF-7 1 16 16 33 930 3300 00 
243819 AF-8 1 16 16 oS 935 3515 0O 
243820 AF-9 1 16 16 oo 940 3635 00 
243821 AF-10 1 16 15 33 945 3755 00 
2438822 AG-1i1 2 16 1¢ 50 1050 3900 00 
2438823 AG-12 2 16 16 50 1055 4015 00 
243824 AG-14 2 16 16 50 1060 4715 00 
243825 AH-16 2 16 16 60 1065 5020 00 
243826 AH-18 2 16 16 60 1070 5300 00 
243827 AH-20 2 16 16 60 1075 5555 00 
For Alternating-Current Generators with 125-Volt Exciters not in Parallel 
Range of Excitation 60 to 150 Volts 
243872 AN-2 0 16 16 33 905 2245 00 
243873 AN-3 0 16 16 33 910 2625 00 
243874 AN-4 1 16 16 33 915 2920 00 
243875 AO-5 1 16 16 338 920 3175 0O 


Order by Style Number 
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Direct-Current Regulators 


Prices given are for 125-volt and 250-volt regulators. 550-volt regulators will be furnished without 
change in price. 
Bracket-Mounted Regulators for Self-Excited D. C. Generators 
Style number and list price include regulator mounted on black marine finished slate base, 114 inches 


thick. For blue Vermont marble or Natural Black Slate base, increase the price $27.00. For White Italian 
and Pink Tennessee Marble base, increase list price $35.00. 


Number of Sizz oF BAsz Approximate ‘ 
Styie No. Master ° Width Height Shipping List 
125 Volts 250 Volts Type Relays Inches Inches Weight, Lbs. Price 
243878 243886 DA-1 0 8% 15% 140 Q65 
243877 243887 DB-2 0 1214 25 150° BityEae oO 
243878 243888 DB-3 0 1244 25 155 1560 OO 
243879 243889 DB-4 0 12% 25 160 1665 00 
243880 243890 DB-5 0 1244 25 165 1790 OO 
243881 243891 DB-6 0 12% 25 17 1905 0O 
243882 2438932 DB-7 0 12% 25 175 2035 00 
243883 243893 DB-8 0 1214 25 180 2120 00 
243884 243894 DB-9 0 1244 25 190 2225 00 
243885 243895 DB-10 0 124% 25 200 2335 OO 


Prices for panel-mounted direct-current regulators type DC-1 and DD-2 to DD-10 are $98.00 higher 
than above list prices. 


Regulators for Separately-Excited D. C. Generators 


DIMENSIONS OF REGULATOR Approx. 
Styte No. f Width Height Shipping List 
125 Volts 250 Volts Type Mounting Inches Inches Weight, Lbs. Price 
243916 243918 DK-1 Bracket 16 27% 210 $1545 OO 
243917 243919 DN-1 Panel 16 28 810 1645 OO 


The direct-current regulators listed above do not include provision for line drop compensation, but 
this feature can be supplied upon special order. 


Pedestal-Mounted Regulators 


For regulators used with alternating-current generators with 125-volt exciters in parallel, and for direct- 
current regulators, regulator mounted on suitable pedestal can be furnished at an incease of $500.00 over 
list price of panel-mounted regulator. 


Accessories 


Excess Voltage Protective Device 


Style No. : Description ‘ List Price 
289655 s For 125-Volt Exciters $750 00 
289656 s For 250-Volt Exciters 754. 00 
Style number includes necessary resistor. 
Condensers 
Style No. Description List Price 
276225 Condenser section, one micro-farad capacity Each $37 50 
*257236 Frame Mounting for condensers, two required per set of condensers, Per Set of Two 5 00 
Approximate shipping weight of each condenser section, 5 pounds. 
Voltage Adjusting Rheostat 
Style No, Description List Price 
254200 Range of Adjustment of secondary voltage, 6 volts either way from normal $250 00 
Order by Style Number 
1555-9A 
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Brackets 


For Supporting A. C. Regulators at Either End of Switchboard 
Two brackets required per regulator. 


Style No. Type of Regulator Type of Frame 
*214514 AB, AC, AL, and AM Angle iron 
*214518 AB, AC, AL, and AM Pipe 


Approximate shipping weight of one set of brackets, 15 pounds. 


For Supporting D. C. Regulators at Either End of Switchboard 
Two brackets required per regulator. 


Style No. Type of Regulator Type of Frame 
*214515 DA Angle iron 
*214519 DA Pipe ; 
*214516 DB Angle iron 
*214520 DB Pipe 
*214514 DK Angle iron 
*214518 DK Pipe 

Approximate shipping weight of one set of brackets, 15 pounds. 

Spare Parts 
Style No. Description 
249093 Main contacts for alternating-current regulators. 
205316 Contacts for rheostat-shunting relays for alternating-current regulators. 


205318 Contacts for vibrating and master relays. 
219341 Main contacts for direct-current regulators, types DA, DB, DC, and DD. 
249093 Main contacts for direct-current regulators, DK and DN. 


205316 Contacts for rheostat-shunting relays for direct-current regulators. 
280541 Pivots and bearings for relays. 


*Style No. covers one only, two required. 


Order by Style Number 
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List Price 
Per Set of Two 
$15 50 
15 50 


List Price, 
Per Set of Two 
$15 


Per Set 
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Form 1046-6 
(2 Sheets) Sheet 1 


Westinghouse Electric & Manufacturing Company 


East Piltsburgh, Pa. 
Wanedscgecccencesrcosscccccccesetevecsectssosccctccvcsescccedocdovcssoveconeesspeddessdbseesedieisvocevovenyocessvoetecvecsivee 
(Purchaser’s Name) 
IT ert cnr soscesecers Ne ae, he Negotiation INO ee en eee Dates taken: 198 ois 


DATA SHEET FOR VOLTAGE REGULATORS FOR ALTERNATING-CURRENT GENERATORS 
or for separately excited D, C. generators 


In order to secure correct regulator application, it is desirable that complete data, as requested below, be 
given. 
EXCITER INFORMATION: 


a — —— 














Exciter No. 1 No. 2 No. 3 No. 4 No. 5 
MAE CAE tsa oe cnt in cee stant ct egettetbereehese eo [innnselgeraiutaaaors | acrntsgzsicncenonsa | eons Ice 
2. Rated voltage.............. SU en me Ete es Ne eren Me  dh va ta sndaas van |bndbdc as puutiuaeateed 
BRR ated SD CCC cisvdeatenneshac ccsec iarece=scceon-Ssesfacenns Wasteaeseedes cap epacdensatensndde lovecgast nar <ePooasesef adecenmanntossteagstol soohopseatinett esate 
By Namber Of poles. 22 ii..:...01-.cdqensetonceee: Rete raaote putea thst Be re acchugers ss 
NE CHOLIAL IN Osis to rox oho cine ae send Meer Soe eaten te hes aired: 
Git Ty De ivinsitsacstsctesnnegheataisviessostesas tosh doecnegelpeshsnte eogaer sens 
7. Manufacturer’s naie...:cssecesceee[eceeeeseneeerserenees 
8. Shunt or compound-wound.........c sie feceeee crete 
9. Interpole or non-interpole............c0.0fecseeees Bre ee SAL ee haat cs 

10. Laminated or solid main field poles 


11. Exciter shunt field current at no 
Wee anc rated Voltage ....8.Sekecsssctetsckortevenis 


12. Exciter shunt field current 
and armature volts at no load, 10 per 
cent above rated voltage... 


Amps. 





Volts 


13. Exciter shunt field current | Amps. 

and armature volts at no load and 

full field (rheostat all out)................ | Volts 

14. Givename plate read- | Amps. 

ing of rheostat | Ohms 
aeeiiizca te Raver cece 


In what time will the shunt field rheostat 
lower the voltage from normal to % normal 
with generator field load on exciter....s.c.cccfeocseseseeseeees eae. ae A as sb ee 

Notre—For complete information see reverse side of this sheet 

MMM SA Cy ALO CR CILETS CATIV ETL Bocchsccsepsecsieizee | ices teceewverevsvces|eavensescovsseqexarins voreonanoncmnesnadteed pGbd baaatinlotras Leas peedeinatesangs ra 















16. Speed regulation of prime mover; 
if water wheels do they have automatic gov- 
ER cg ka cases ra seciiyaceoea ih ave sdncedern susnveaheaBiceesrsconseteebe saves Wgenunea em tibe 


17. Is regulator to be suitable for single operation or parallel operation Of Exciters?.........sessessseceseneeeees 


NotE—Unless paralleling the exciters is required by station operating conditions, Westinghouse voltage 
regulators can be supplied suitable for single operation of exciters with parallel operation of generators. 
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Form 1046-G 
(6 Sheets) Sheet-2° 


A.C. ‘GENERATOR, SYNCHRONOUS CONDENSER OR SYNCHRONOUS MOTOR INFORMATION; 


ee eee ; 




















A.C. Generators in Parallel No. 1 No. 2 No. 3 No. 4 No. § 
180° Keyar Capacityic sccm n creas Pee or re co-tanoiacs Se ara sel eee een 
19.5 Rated VOWage):s.ccavn-accocecd tens cesepyeh vee tiertagse AE TIN cet eet nett a oeae! | eatessnesenteeccnverdls- chet meee 
20: Normal operating voltage at no 

Load ere hr ree Brecht e alles Lote Cae eteikneereh a eeeen elareee tebe NATAL CCR RY 1. CRYSIS See ee 3 
21. Operating voltage at maximum) | 

HB BE ae ack a ERA ee eg ae cg ce Palak MCR de AL ces a oe rks Aaa ene oe : 
D2, Rated SPO cos oscrpeasouvsssvahneds ches nln sedaes WAI rt: tesdas ifs BING Seebeck arate eked dee ce oer tnaat Seatac |e va eagerness R 
23s: Manufactirer’s amie ity ii Wek asa va tiscempaies tyce ines | cecstdan ch opeees aRecart Lele aad ah apiaoa ce Rs. Rh NS CSS: Ao “ 
24 Serial Humiper. cis, cee ethane. hamckemeneietes ony o-ar ee AAA Seared com shisacAtoeonntheconsstal ygeden cata 


25. Voltage directly across field at no 
load and normal operating Voltage... cseccesleceeneeceseneeteeees EEDPREAR Series ee en Ferree rrr Mere ct CC Bere : 


26. Voltage drop directly across 
field under maximum operating condi- 
tions.. (Give Kva. 10ad).......... sees 


Voltsiens \eutes os etek nee hscsescssesteedasatagd|aseail recent vaste KASD... sAbeaceeenied 





Kya ea ae tabascclakon cede rots esse anes he osbeawes eet ea ced ge meetets contin teeclnec rae sie 


26A. For syn. cond. only, give ) Volts)... sess nee te Ee ee 3 
voltage drop across field under max. 
lagging zero per centP. F. conditions | Keva.)..icss.cescscscnssssselesevsseariecssetertessfrncsosveacse esonsasenc{roegenssnens enseconenefosecave sonsesn stad Mise 














27. How are generators driven’?........... ST AMAL Eee yo) Cosimo WMO ME eT LA oh ook Joaleass acess Pecsde'sceee teem aceeean tema 





28. Speed regulation of prime MOVETS....).......cceecesceeeeelececeneecotesseaeeees PRR Novccaacdactedldas soetacers Walstieesteiiteks Cee 











29. Issystem single-phase, two-phase or three-phase?................00 Frequency in cycles per second........+4 

30. Give leading or lagging P. F. which syn. cond. or motor must meet under operating conditions. 

31. Is compensation for line drop desired.................. If so, is this to be obtained by means of a current 
transformer and the regulator compensating winding or by means of an external compensator and two current 


tPANSLOTIMCHS Pi sccsjocecvecs coldeleecaalevacsasadyodoeees SoMa UAL, cS LUese 5 Meco t aa Alea ga SoM cc. tates se 02 Se Rec oes tegen eee 
The latter method is necessary only when.exact compensation, independent of power factor variations, is réquired. 


32. State percentage of line drop in feeder in which compensation is desired 


33. State current in feeder in which compensation is desired. ........ccecceceseseseseeeceesecsesesevenencseneasecss ep sintats Sees 
For large step-up transmission systems, it is desirable that a pencil sketch showing single line diagram of system be furnished. 

34. Indicate nature of load, giving percentage of each:—Lighting.................... Oat MOOT nie tee % 
Elevator Motor... %. Note character of any load causing serious voltage fluctuations. 
REGULATOR INFORMATION: 

35. General finish of metal parts on switchboard...........ccccccccesscssecsessescsesreeseeeees Standard is dull black. 

36. Material and finish of regulator base................... Standard is black marine finished slate. 


37. Ifregulator is to be bracket mounted state whether switchboard framework is angle.iron or pipé........ 
38. If regulator is panel mounted, state height, thickness, bevel and number of sections of panel, and 


type of switchboard frame 


AE AO Re ee On Re Re ee EEE PEEP R OSE ESH HEHEHE EE EE THEE EHH AES TEETH HEESE ESTER EER ESSER EEE DES ESEEESEEOSEEHAEESEOEDDEE ESE EEED SEES EEE HERES EEE ESE H EEE E ES 
Onna ee hee eee eee eee Ee ee Seb Ee PORE OE FEHESEEESOOED ESS SESES ETS EREESSEESOSEEEES OHSS HEHHPED ESTES SG HHE DEER ES SESE DOSE SSOEH ESSE SE EEEED EOE EREHESEEEHEESEOEESEN HSE EEEEHEESEEEDEE ESSE EREE DOS ESE ESSESEOD 
<n RRA AERP ORR ERROR EEE E EE OEE CaM EERO E EEE E EAB EHS HHT E STA EE EE OH EERE EEE EED EEE EEDEOUR EEE EEEDES EES EER EOEES SETAE ESSERE EEE EEER HESS EEE SEEESEEEEESES® 


sence . PORNO RRR RR REE RHEE RHEE EMER TENE EEE EE EET H EEE EE EEE EEE EEE HEHE EEE E HEHE SEH EEHESEEESEEES OEE RES TREES EEE REDE DESERET EEETEREDESESE SES ESEDSOSE SEES EEE E EH ES ESSE EEE SESEEE EEO OSEES 
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GENERATOR VOLTAGE REGULATORS—Continued 


TIME CONSTANTS OF EXCITERS 


Explanation of question No. 14 


The quality of regulation depends largely on the response of the exciter to the regulator. It is, therefore, 
important to know the time constants of the exciters and to make the necessary alterations if these are unsatis- 
factory, to secure the best results. 


The time constants of an exciter should be taken under load. The load used should be the field or fields 
of the A.C. Generators it is intended to supply. 


If the plant is in continuous service, the test can be most conveniently made by running temporary leads 
directly from the exciter main switch to the generator field switch. The leads can be run either in front or rear 
of the switchboard. ‘The exciter and generator field switches must be left open during the test to keep clear 
of the rest of the system. Care should be taken to see that the field discharge resistance is out of circuit during 
the test as it may become overheated... 


If the plant is not in continuous service, or if an extra set of bus-bars is available, the exciter and generator 
switches may be closed as when operating. 


GENERATOR: 


The A.C. Generator Rheostat should be set so that when running at normal speed 60 volts on the exciter 
gives normal voltage on the generator at no load, if 125-volt exciters are used. Proportional values should be 
taken for other exciter voltages. 


The A.C. Generator is preferably shut down during the test. If this can not be done, care should be taken 
not to allow the generator to carry excessive voltages except momentarily. Ifthe A.C. voltage is above 6600, 
the generator rheostats should be set so that with 125 volts on the exciter the A.C. voltage does not rise more 
than 25 per cent above normal. 


EXCITER: 


A single-pole switch should be connected across the exciter rheostat so that when the switch is closed, the 
rheostat is short-circuited. The rheostat should be entirely cut in. The switch should be located convenient 
to the exciter voltmeter. 


With.all connections made, the switch should be closed and the time taken for the exciter to build up from 
30 to 125 volts. The switch should be opened at 125 volts, and the time taken for the exciter to fall from 125 
to 30 volts. 


These measurements of time should be made with a stop watch. If this is not available, the second 
hand of an ordinary watch may be used, but the results are not accurate and two persons are necessary to make 
the test. 


The time to build up or down should be 4 seconds or less for the best results. 


Fac-Simile of Data Sheet, Form 1046, Reverse Side of Sheet 1 


1555-17 
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GENERATOR VOLTAGE REGULATORS —Continued 


Form 1045-D 
(2 Sheets) Sheet 8 


Westinghouse Electric & Manufacturing Company 
Works East Pillsburgh, Pa. 


Renee ene RAE ER EER EREOE FEES TOES EE ORSS ERE SESE ESSE EEE SESE EEE SHEHODEREOOHESEEREOESHEOEEEE OEE ESE OOEE EES 


(Purchaser's Name) 


Stationn 2, 043 ach Ale Bae fan Negotiation No..........:ssesssesesseeese Date. -ssisostonertuneneien 191... 


DATA SHEET FOR VOLTAGE REGULATORS FOR SELF-EXCITED DIRECT-CURRENT 
GENERATORS 


For separately excited D. C. Generators, Data Sheet for A. C. Generators Form 1046-D should be used. 
In order to insure correct regulator application it is desirable that complete data, as requested below, be 
given, and that particular attention be given question 20. 


GENERATOR INFORMATION: 


Generators in Parallel.................. No. 1 


Lite KW, Capacitiysnctsccssuss- 


2. Rated voltage............... 


cece nee eeeeneens seenerhneeceeeeeees eens eperer peer seeeesseesres warees [seers sermareeeasaseensl ssarersesees eeeeseeetrlenneesasetat BOeseeneee 


3. Rated speed.................- 


4, Number of poles.......... 


seen eee e eee eenee eeree rl ereperereeeereee sereusprreeeeeee see eee erereertsneesatasees masses ssutssaeensesses sarees trator ean ne eases OURORennee? 





Do, RETIAE INU ptecctscactsstoreaees NT arse teed eet eaetae ent mereeeent "2 STATE SO oe 
Gi Type a cascstuspodonesenee] sgcrthcotes cade teaaes Pimepeceapenoet ve ceopen reat te Se pete [estar te eat nea ON beret ar et ete ete 
7. AManufacttrer’s nate, |. j)iskei--secdeach| cotecveectets cabal. fas cdooynusy¥ecmppcted: oteac gilens teeseeae ol cecststenvaiatarss pr 
8. ¢Shant:or' compound ss fiestas ak ae Na dante | es aoe ea Pa ge ‘ 


9, Interpole or non-inter- 


10. Laminated or solid 
main field:poles.25,.2578-200\i02.45.. reise ecadl Nantel torch taor these doo] ieRocmaguascfioashy f. Raeniainaras dese] PRR lectern 


11. Shunt field current at 
NO load and rated VoOltage...cceccfercsessecessesee cesses eosessssstesersecseeesfisstenscucresmersness|eessesesscensaenguceafsesencsnenseascesrvosvefecenesseseenneseegnen , 


12. Shunt field current at 
no load and full field. (Rheostat 
Ball Ott) .sreeoes covecsoosceous ddtcvsuervadsevovstaeiil sashasveestorssesennes| Weusravevensovsnonota[ssobeantedsedioiegecon| dedeversoeneaseesstten|+asoeencgasarntasees ral sSuecntierepeneanagmm 


13. Armature volts at no 
ay and full field. (Rheostat all 
OU) ivedik Ae ii ERA a ard e Lae tk eetice: [castor eavetlon auesee | fasnegammten ie paete:| eninge naam 


14. State resistance of field] * 
Pheostatec).coseececosovcsecedsjecadsdes see ccssb nos cige thas dacs [ede tstuesyvescsmeonssl/-tey gee staintereeey essobolo tao miaiwnit ei hen ene nian ses taarei ana 


Fac-Simile of Data Sheet, Form 1045, Sheet 1 
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GENERATOR VOLTAGE REGULATOR—Continued 
Form 1045-D 
(2 Sheets) Sheet 2 
BS. How are generators driven? .......ccsccsccsscssersssssssense gasbesusesesavcedvoancoseshlp sbaastattt(tematntens Ueensseuentt ia paereld saison sssneertronsee 
SEBEL TOTAL TOLLE DEITIES TU V CTS oo ceteria at sce cass satcentnorssdanesensusevnsnenenodoengdunstssocadns Stee inetce paateinapseteheovesasodeesesoenene 
17. Are pressure wires brought back from center of distribution ? 0.00.0... ceccsesceseseseeeneteeneneesnscneeeessesseessesenes 
If not, is compensation for line drop desired ?.................. Coeds acted Masel OAH isha mE gE oosnsafsoncedevopenoe 


18. State percentage of line drop in circuit for which compensation is desired .............cssssssssesssessesenteeneneneers 
19. State current in circuit for which compensation is desired .........sssecsessseecsenseeeesesneensensensnseasesseneesannenennees 


20. Indicate nature of load, giving percentage of each: 


BOTs vhaea he octovenccencdeaparriteree scan % 
IVECO rar rite ote ragteed ised der tega acs scentinns % 
CUA LOM Sate eect era et cena % 
TBST AOC eA o.eocs ese oereenreeiakes % 


REGULATOR INFORMATION : 
Memmesenieral frist OL mictal: Parts O1)) SWILCHDOATC.\..0.,.<-ccccacessosencoraconsacesvsinnsnsensseposacnsseneoieesienosssevineesescsoeeoosnss 
Standard is dull black. 
RET ASICl TISIERU RM ITCOUIALOL DASE arceecseseccsscoses seat elogevevavts otcteel bach sosudacetoaas kcesdvdsdees locignsyasdsasgececatecutacadesboncse 
Standard is black marine finished slate 


23. If regulator is bracket mounted, state whether switchboard frame work is angle iron or pipe........ 


24. If regulator is panel mounted, state height, thickness, bevel and number of sections of panel, and 


RE TCA ET TANTO 0 oe eTocs ons osc cosa tuva cso Beghoye dnote to vtednbpaenee  vaasisene setae daeas¥iteigtestencpnaccsanes-coeegaiins 
SRR Te tan PEROT eee Rees an, PP pon te eres NE Oe, cee tA DN ee cssusiltcb baste oaduaieaectonnel 


TOE OR OE OE OE OCRES COS ODOT REAR OEE O ESSE EESEED OEREESERSEEHESEEESOSEEEEEEEESDOEH OOD OENSODEEDEDOEEE SEHD ESERENS DH HHS eROeEHHOHSHEEREH ODE SOFOD HEHE ESS SER EHADEHSHEHHOEH HEHEHE EEHEEHEESHSHSOREREEE DE 


Fac-Simile of Data Sheet, Form 1045, Sheet 2 


1555-19 
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CENTS-PER-HOUR METER PANEL 






Crents-PErR-Hour METER PANEL WITH TOASTER STOVE CONNECTED 


Application—The cents-per-hour meter demon- 
strates to the prospective heating appliance pur- 
chaser, at a glance and in non-technical terms, the 
cost of operating any heating appliance that is con- 
nected to it. It talks in dollars and cents,—a 
language that any purchaser understands, It gives 
him exactly the answer he wants to know and no 
further explanation is necessary. 


Description—It consists of a single-phase in- 
dicating wattmeter, calibrated in ‘‘cents-per-hour,” 
the full-scale reading being the kw-hr rate applying 
in the particular locality where the cents-per-hour 
meter panel is to be installed. It is of attractive 
appearance, neatly mounted on a dull black slate 
panel 12 inches high and 10 inches wide, provided 
with brackets for supporting it from the wall. By 
means of the ordinary lamp receptacle and plug, 
any form of electrical appliance can be connected 
to the meter. 


Style number and list price include the watt- 
meter with black dial, panel with wall supports and 
plug receptacle. It does not cover the wattmeter 
scale marking, (the full-scalé reading being the 
local charge per K. W. H. for electric service) nor 
the frequency, which must be specified on each 


nae 


order. A white dial can be furnished instead of the 
black dial wattmeter at the same price. 


Style Gross Shipping ; List 
No. Weight Price 
268587 50 $160 00 


Incoming Line 


a ee 


lamp | 


[= 


To Heating Device 
DIAGRAM OF CONNECTIONS 


Order by Style Number 


1535-18 





January, 1920 


Westinghouse Switchboard Accessories and Generator-V oltage Regulators 


543 


Section 2-B 


OUTDOOR SWITCHING AND METERING 
EQUIPMENTS 
TYPES H, F AND G SWITCH-HOUSES 





Type H Switcu-HousE 


Application—Types H, F and G_ switch-houses 
include both circuit-breaker and watthour meter 
equipments properly housed and protected for 
mounting in exposed locations. They are used for 
the control of outdoor distributing substations 
which supply power to small towns, farming com- 
munities, manufacturing plants, mines, quarries, and 
numerous similar installations where the connected 
load is not large enough to warrant the expense of a 
substation building with indoor apparatus. The 
service switch provided is suitable for a medium- 
capacity station. 

Capacity—These equipments are listed single- 
phase and three-phase, in capacities up to 500 am- 
peres at 7500 volts or 600 amperes at 2500 volts. 
The scope of each particular type of house with 
limiting standard ratings are given in the tables. 

Equipments for three-phase service in capacities 
other than those listed and for two-phase service, as 
well as for various combinations of meters, will be 
furnished on special order. 

Construction—The weatherproof house, in which 
the equipment is enclosed, is built of heavy-gauge 
sheet steel supported on a structural steel frame. All 
apparatus inside is rigidly supported from the web 
of the frame, the incoming and outgoing leads being 
located in such a manner as to prevent accidental 
contact. A large two-section door, hinged and pro- 
vided with a hasp and padlock, gives access from 
the front to all apparatus inside. 

The door being divided.into two sections hori- 
zontally permits the reading of the watthour meter 
by simply opening the upper section. 


Type H houses are suitable for pole, wall, or 
tower mounting, provision being made for hanger 
irons so that they can be mounted in the same man- 
ner as distributing transformers. These houses 
have a removable bottom, to permit lowering the 
oil circuit-breaker tank for inspection of 
and refilling. 


contacts 


The type F switch-house is a new design, parallel- 
ing the type H house in current and voltage ratings. 
It is applicable where a less expensive equipment 
than the type G is wanted for ground mounting to 
control a relatively small capacity. It is smaller 
in size but of the same general construction as the 
type G house. 


The type G switch-house is designed to stand on 
its own base, and is of sufficient height to prevent 
accidental contact with the incoming and outgoing 
leads. The back side of the house is removable, 
permitting free access from the rear to all apparatus 
inside. 


In the type G design the oil circuit-breaker is 
pipe-frame mounted. This construction has the 
advantage of being easily accessible for inspection 
of wiring, removal of oil circuit-breaker tank, in- 
spection of contacts, and replacement of fuses pro- 
_tecting the potential transformers—all very de- 
sirable features not possessed by switch-houses em- 
ploying panel-mounted oil circuit-breakers. 


Finish—The inside and outside of the switch- 
house are finished with best quality weather-proof 
paint. 


1550-14 
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OUTDOOR SWITCHING AND METERING EQUIPMENTS—Continued 
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Type F SwitcH-HousE 


The outside finish is a ‘battleship grey,’’ which 
harmonizes with the standard finish on large out- 
door power transformers, electrolytic arresters, and 
oil circuit-breakers. The finish of all details mounted 
within the house is dull black. 


Apparatus—The standard three-phase equipment 
consists of: 


One three-pole, single-throw, automatic 
oil circuit-breaker. 

One type OA polyphase watthour meter. 

Twocurrent transformers* of suitable ratio. 

For equipments above 440 volts, two volt- 
age transformers with primary fuse blocks 
and fuses. 

One set of calibrating and testing terminals. 

All necessary wiring. 


The standard single-phase equipment consists of: 


One two-pole, single-throw, automatic oil 
circuit-breaker. 

One type OA single-phase watthour meter. 

One current transformer of suitable ratio. 

For equipments above 440 volts, one volt- 
age transformer with primary fuse block 
and fuses. 

One set of calibrating and testing terminals. 

All necessary wiring. 

In the type H and F switch-houses, which are 
applicable for 200 amperes and below, the oil 
circuit-breakers used are of the self-contained wall- 
mounted type, full-automatic, series-trip, with or 
without self-contained inverse-time-limit feature. 





Type G Switcu-House 


Type H breakers are used up to 100 amperes, 
2500 volts, and type F-1 above 100 amperes up to 
200 amperes, 4500 volts. 

In the type G design (above 200 amperes capac- 
ity), the oil circuit-breaker is full-automatic cur- 
rent-transformer trip of pipe-frame-mounted type. 

The circuit-breakers furnished with type G 
switch-houses are equipped with the well-known 
Westinghouse type F wedge contacts of the self- 
aligning type, having separate butt arcing tips, 
which prevent any possibility of roughening the 
main contacts. 

A standard type OA watthour meter is furnished 
mounted on a slate panel together with calibrating 
and testing terminals. The voltage terminals are 
of the binding-post type and the current terminals 
of the knife-switch type. The latter permits the 
connecting and inserting of the current coils of the 
test meter in series with the current coils of the 
service meter without interruption of service to the 
customer or danger to the meterman. 

Wiring and Connections—All wire is of National 
Electrical Code standard, insulated to provide a 
high factor of safety. The switch-house is shipped 
completely wired and assembled, including inlet and 
outlet bushings, so that it is only necessary to con- 
nect it to the lines and to put the oil in the switch 
tanks. 

List Price includes the weatherproof switch-house 
and standard switching and metering equipment 
with the necessary wiring ready to connect to power 
circuit. cn 


*One additional current transformer is included for 3-phase 4-wire grounded neutral equipments. 


1550-4A 
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OUTDOOR SWITCHING AND METERING EQUIPMENTS—Continued 


If desired, either a type RO or type RA demand 
meter may be substituted in place of the type OA 
(either single-phase Style No. 183960 or polyphase 
Style No. 224369) watthour meter included in the 
standard equipment, omitting the watthour meter 
and adding the demand meter at the prices listed 
in section 3-A, plus a charge of $30.00 list added 


Intermediate capacities will be furnished at the 
price of the next higher capacity listed. Other single 
and three-phase capacities, all two-phase capacities, 
and various combinations of meters can be supplied 
on special order, prices upon application. In order- 
ing always give complete data, including frequency, 
voltage, and maximum current capacity of circuit 


to the demand meter price. controlled. 


STANDARD OUTDOOR SWITCHING AND METERING EQUIPMENTS 
TYPE H (POLE MOUNTING) 


Single-Phase 


Approx. Approx. Approx. 
Height Depth Width Approx. Net -———_ List Price ———~ 
Voltage Amperes Inches Inches Inches Wt., Lbs.* 60-Cycle 25-Cyele 
440 100 48 30 30 575 $ 555 OO $ 560 00 
440 200 48 30 30 670 695 OO 700 0O 
2500 100 48 30 30 610 700 OO 705 00 
2500 200 48 30 30 705 760 0O 780 0O 
Three-Phase 
440 100 48 30 30 650 660 00 665 00 
440 200 48 30 30 700 815 0O 825 00 
2500 100 48 30 30 665 835 0O 875 00 
2500 _ = 200 48 30 30 765 995 00 1040 00 
4500 100 48 30 30 800 905 OO 945 00 
4500 200 48 30 30 810 1080 OO 1120 00 
TYPE F (GROUND MOUNTING—SMALL CAPACITY) 
Single-Phase 
Approx. Approx. Approx, 
Height Depth Width Approx. Net m—H——List Price—————5 
Voltage Amperes Inches Inches Inches Wt., Lbs.* 60-Cycle 25-Cycle 
440 100 72 ; 24 24 650 $ 775 OO $ 780 00 
440 200 72 24 24 700 875 OO 880 00 
2500 100 72 24 24 725 880 00 885 00 
2500 . 200 72 24 24 775 945 00 965 00 
Three-Phase 
440 100 72 24 24 675 880 00 885 00 
440 200 72 24 24 725 1000 90 1010 OO. 
2500 100 72 24 24 750 1020 00 1060 00 
2500 200 72 24 24 800 1180 00 1220 00 
4500+ 100 72 24 24 850 1110 OO 1150 00 
45007 200 72 24 24 875 1280 00 1330 00 
TYPE G (GROUND MOUNTING—HEAVY CAPACITY) 
Single-Phase 
7500 300 96 36 30 900 1400 00 1410 00 
Three-Phase 
440 300 96 36 30 825 1060 00 1070 00 
440 500 96 36 30 875 1360 00 1365 00 
440 600 96 36 30 925 1470 0O 1480 00 
2500 300 96 36 30 900 1380 00 1420 00 
2500 500 96 36 30 950 1480 00 1510 OO 
2500 600 96 36 30 1000 1590 00 1650 00 
45007 300 96 36 30 1100 1530 OO 1570 00 
4500 500 96 36 30 1150 1660 00 1760 0O 
4500 600 96 36 30 1200 1780 00 1820 00 
7500 300 96 36 30 1285 1600 00 1650 00 
7500 500 96 36 30 1285 1790 0O 1750 00 
*Gross shipping weight is the same as net weight. 
tFor 3-phase, 4-wire grounded neutral circuits. 
Order by Style Number 
1550-2A 
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OUTDOOR SWITCHING AND METERING EQUIPMENTS—Continued 


TYPE M METER-HOUSES 


Application—Type M meter-houses. have the 
same general application as the types H, F and G 
switch-houses except that they are used where out- 
door watthour metering equipments only are re- 
quired. They are designed for pole, wall, or tower 
mounting and without any service switch. 


Capacity—These metering equipments have been 
developed for single-phase and polyphase, 25- and 
60-cycle service, for current ratings not exceeding 
800 amperes, and for voltage ratings up to 7500 volts. 
(For outdoor metering equipments for higher volt- 
ages see Section 3-B of this catalogue.) 


Construction—The weatherproof house is well 
constructed for mounting in exposed locations, 
affording the necessary protection for the watthour 
meter and instrument transformers. The large 
hinged door in front gives ready access for reading 
or calibrating the meter. 


The door is divided into two sections horizontally 
so as to permit reading the watthour meter when 
the upper half of the door is open,—the lower half 
in the closed position serves as a barrier over the 
potential transformers, 








Type M Meter-House—2500 VoLts 


No live parts are exposed and the arrangement 
of incoming and outgoing leads guards against 
accidental contact. 

The standard polyphase equipment consists of a 
standard type OA polyphase watthour meter, 
with a complete set of calibrating and testing termi- 
nals mounted on a slate base; and two current trans- 
formers. (One additional current transformer is 
included for 3-phase 4-wire grounded neutral 
equipments.) Above 440 volts two voltage trans- 
formers with fuse blocks and fuses are furnished. 


Finish—The inside and outside of the meter-house 
are finished with high grade black weatherproof 
paint. The outside finish is a ‘‘battleship grey”’ 
which harmonizes with the standard finish on out- 
door power transformers, electrolytic arresters and 
oil circuit-breakers. All details mounted within are 
of dull black finish. 


Wiring and Connections—The meter-house is 
completely wired from inlet to outlet bushings with 
wire of National Electrical Code standard of proper 
insulation. Connections are simple. To put the 
equipment in operation requires only the external 
connections to the power lines, 


1550-3A 
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OUTDOOR SWITCHING AND METERING EQUIPMENTS—Continued 


List Price includes the weatherproof meter-house 
and standard metering equipment with necessary 
wiring ready to connect to power circuit. 


If desired, either a type RO or type RA demand 
meter may be substituted in place of the type OA 
(either single phase Style No. 183960 or polyphase 
Style No. 224369) watthour meter included in the 
standard equipment, omitting the watthour meter 
and adding the demand meter at the prices listed 


in Section 3-A, plus a charge of $30.00 list added 
to the demand meter price. 

Intermediate capacities will be furnished at the 
price of the next higher capacity listed. Other cap- 
acities for single-phase and polyphase service and 
various combinations of meters can be supplied 
on special order, prices upon application. In order- 
ing always give complete’data, including frequency, 
voltage, and maximum current capacity of circuit 
controlled. 


STANDARD TYPE M OUTDOOR METERING EQUIPMENTS 





Single-phase 
Approx. Approx. Approx. 
Height Depth Width Approx. Net = —List Price—————, 
Voltage Amperes Inches Inches Inches Wt., Lbs.* 60-Cycle 25-Cycle 
440 100 32 20 18 275 $355 OO $360 OO 
or 300 32 20 18 280 370 00 372 50 
, less 500 32 20 18 300 385 00 390 00 
2500 100 32 20 18 31’ 420 00 440 00 
2500 300 32 20 18 325 430 00 450 00 
2500 500 32 20 18 335 445 00 465 00 
Polyphase 

440 100 32 20 18 310 425 00 430 00 
or 300 Sy 20 18 315 440 00 447 50 
less 500 32 20 18 320 455 OO 460 00 
2500 100 32 20 18 370 540 00 580 0O 
2500 300 32 20 18 375 555 OO 595 00 
2500 500 32 20 18 385 595 OO 610 00 
2500+ 800 48 30 30 650 830 00 870 00 
4500t 100 48 30 30 500 745 OO 780 00 
4500f 300 48 30 30 515 795 OO 835 00 
4500t 500 48 30 30 525 830 00 865 OO 
4500t 800 48 30 30 550 935 00 970 OO 
7500+ 100 48 30 30 675 815 00 855 OO 
7500+ 300 48 30 30 685 855 00 8380 OO 
7500+ 500 48 30 30 700 9800 00 935 00 
7500+ 800 48 30 30 725 965 00 1000 00 

*Gross shipping weight is the same as net weight. 

thor these equipments the type H housing is used. 

For 3-phase, 4-wire grounded neutral service; the type H housing is furnished with these equipments. 
Order by Siyle Number 
1550-54. 
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CONTROL PEDESTALS 


oe Wels 
’ Ua 


er) es 


StyvLe No. 190669 


These control pedestals are installed in connec- 
tion with instrument posts for the control of gener- 
ator or feeder circuits. Generator and feeder 
switches, motor-operated rheostats, and motor- 
operated engine governors are controlled by means 
of drum-type control switches, and their condition 
is indicated by lamp indicators, which are mounted 
on the control pedestal. 


Control pedestals installed in connection with 
instrument posts allow the switchboard operator a 
clear view of the station and operating machinery. 
When each pedestal controls a generating unit, there 
is less liability of an operator getting confused and 
manipulating the circuits of the wrong generator 
than where the apparatus for all the generators is 
assembled on a single switchboard. 


Electrically operated circuit-breakers are operated 
by direct current of low voltage. The circuit- 
breaker mechanism is provided with a small switch 
which makes connections to the control circuit and 
to red and green lamp indicators which show 


StyLe No. 190668 





ConTROL PEDESTAL WITH CONTROL EQUIPMENT 


whether the breaker is open or closed. These 
indicators are mounted on the control pedestal. 


The conditions in different power stations are so 
varied that it is impossible to list a control pedestal 
with equipment suitable for one generator, so a list 
is given of the pedestals only and a size should be 
selected to contain the control switches and indi- 
cators required. Dimensions of the pedestals are 
given on the following page and dimensions of con- 
trol switches and indicators are given in this 
section of the catalogue. Plugs and receptacles are 
mounted on the pedestals when one instrument 
serves several generators and for synchronizing. 


Connecting wires are run through the floor inside 
the pedestal, a door in the back giving access to the 
connections. 


Pedestal frames are finished in dull black and 
trimmings are in black marine. Black marine 
finished slate top and panels are considered standard, 
but blue Vermont or white Italian marble can be 
supplied if desired. 


Style number and list price include pedestal with panels and top but without instruments. 


Size Panels and Top 
Large Slate, black marine finish 
Small Slate, black marine finish 
Large Blue Vermont marble 
Small Blue Vermont marble 
Large White Italian marble 
Small White Italian marble 


Approx. WT., LBs. 


et Boxed Style No. List Price 
450 500 190668 $560 00 
350 400 190669 365 00 
450 500 91703 620 00 
350 400 91704 440 00 
450 500 190670 830 00 
350 400 190671 500 00 


Order by Style Number 


1538-1A 
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CONTROL§PEDESTALS—Continued 
OUTLINE DIMENSIONS 


9” 
jo Hole in base 


Style Nos. 91703, 190668 and 190670 


The available space for mounting apparatus on 
pedestal, Style Nos. 91703, 190668 and 190670 is 
2 feet 314 inches by 1 foot 714 inches on the upper 
panel and 1 foot 1014 inches by 1 foot 414 inches on 
the lower panel; also, approximately 1 foot 934 
inches by 1 foot 134 inches on top horizontal panel. 





aa I tte aaa clan - 





Style Nos. 91704, 190669 and 190671 


The available space for mounting apparatus on 
pedestal, Style Nos. 91704, 190669 and 190671 is 
1 foot 514 inches by 1114 inches on the upper panel, 
and 1 foot 714 inches by 8% inches on the lower 
panel; also, approximately 1 foot 134 inches by 1 
foot 134 inches on top horizontal panel. 


1688-2 
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CONTROL DESKS 


SECTIONAL TYPES 





Fic. i—Typre D-3 Controt Desk WiTH SpEcIAL ENCLOSURE OF REAR 


Under conditions where space economy is an im- 
portant consideration, a control desk may often be 
used to advantage for the mounting of control appa- 
ratus. Standard control desks are sectional in form, 
each section being a unit in itself corresponding to 
the panels of a switchboard. 

The desks are built up on a pipe framework hav- 
ing a channel-iron base. The design is such that sec- 
tions can be easily added to an existing desk by mov- 
ing one or both end sections and without disturbing 
apparatus already installed. The top sections are of 
slate and the sides of steel. Black marine finish is 
standard for both top and sides to correspond with 
standard finish of controlling devices and indicators. 
Access to the desk for wiring is afforded either from 
the rear or sides by means of cover plates which are 
easily removable. 


These desks can be supplied in three standard 
types to suit varying conditions. The three types 
are as follows: 

Type D-1—This is a plain desk having no provi- 
sion for instruments. The desk may be located at 
any convenient place in the station and still permit 
of an uninterrupted view. Instruments are gener- 
ally mounted on a supplementary panel switchboard 
or on instrument posts or frames to suit local con- 
ditions. 


Type D-2—The second type of desk includes an 
instrument frame mounted on posts as shown in Figs. 
2,6,and7. The frame is supported at such a height 
as to permit of a view of the station floor. The in- 
strument frame is also of pipe construction with 
slate panel sections of width to correspond with 





Fic. 2—Typre D-2 Controt Desk 


1539-1 
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CONTROL DESKS—Continued 





Fic. 3—Typr D-4 Controt Desk 


those of the desk top. The posts supporting the 
frame are hollow, instrument leads being brought 
up through them from the desk below. Section of 
desk includes section of instrument frame. 


Type D-3— The third type of desk has an instru- 
ment section extending upwards from the rear edge 
of desk top, without intervening space. Section of 
desk includes corresponding instrument section. 
This type of desk is commonly combined with a 
panel switchboard which is indicated by the dotted 
outline in Fig. 8. The panel switchboard is special 
and is not included with the desk. 


The standard sizes of sections listed below will be 
found to meet most conditions. No controlling de- 


vices or instruments have been listed with the desk 
sections, as the combinations used are widely dif- 
ferent. 

Type D-4— This desk is a special form of the type 
D-2 desk preferred by some purchasers and can be 
supplied when desired. The price is slightly higher 
than for the type D-2. 

Prices on desks to suit special conditions will be 
furnished on application. 

Packing—Desks are packed in sections 4 to 6 feet 
in length, except for export shipment, in which case 
desks are shipped knocked down. For approximate 
shipping weight for export add four times the allow- 
ance for packing material given below. 





Fic. 3A—Typr D-1 Controt Desk 
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CONTROL DESKS—Continued 


PRICES 
Type D-1 Desks 


Style number and list price include complete section, with channel-iron base. 


Style No. Description Approx. Weight 
Net * Lb. List Price 
Desk With Top 20 Inches Deep 
191010 Set of right and left-hand ends 70 
191011 Section 16 inches long 120 Sere o5 
191012 Section 20 inches long 140 325 00 
191013 Section 24 inches long 170 340 00 
191014 Section 32 inches long 220 365 00 
Desk With Top 32 Inches Deep 
191015 Set of right and left hand ends 90 515 00 
191016 Section 16 inches long 160 340 00 
191017 Section 20 inches long 200 360 00 
191018 Section 24 inches long 240 375 00 
181019 Section 32 inches long 310 410 00 


*Approximate shipping weight—Add 75 pounds per foot length to net weight. 


Type D-2 Desks 


Style number and list price include complete section with channel-iron base of desk, and channel iron, 


Approx. Weight ; ; 
Style No. Description Net * Lb. ‘ List Price 
Desk With Top 28 Inches Deep 
191020 Set of right and left-hand ends 135 $685 OO 
191021 Section 16 inches long with post 290 530 OO 
191022 ‘ Section 20 inches long with post 340 555 0O 
191023 Section 24 inches long with post 410 580 OO 
191024 Section 32 inches long with post 520 630 00 
191025 Section 16 inches long plain 250 435 00 
191028 Section 20 inches long plain 300 465 00 
191027 Section 24 inches long plain 370 490 00, 
191028 Section 32 inches long plain 480 540 OO 
Desk With Top 40 Inches Deep 
191029 Set of right and left-hand ends 165 700 00 
191030 Section 16 inches long with post 330 555 OO 
191031 Section 20 inches long with post 400 590 00 
191033 Section 24 inches long with post 470 625 OO 
191033 Section 32 inches long with post 600 695 00 
191034 Section 16 inches long plain 290 470 00 
191035 Section 20 inches long plain 360 505 00 
191036 Section 24 inches long plain 430 530 0O 
191037 Section 32 inches long plain 560 595 0O 


*Approximate shipping weight—Add 125 pounds per foot length to net weight. 
For number of plain sections and numbers of sections with post required to make up a desk, consult 
outline drawing on following pages. 


Type D-3 Desks 


Style number and list price include complete section with channel-iron base, instrument section, and 
top iron. 


Approx. Weight 
Net * Lb. 


Style No. Description List Price 
Desk With Top 20 Inches Deep 
191038 Set of right and left-hand ends 150 $750 00 
191039 Section 16 inches long 320 490 00 
191040 Section 20 inches long 400 545 00 
191041 Section 24 inches long 480 590 00 
191042 Section 32 inches long 630 660 00 
Desk With Top 32 Inches Deep 
191043 Set of right and left-hand ends 190 775 00 
191044 Section 16 inches long 370 540 00 
191045 Section 20 inches long 460 500 00 
191046 Section 24 inches long 550 640 00 
191047 Section 32 inches long 715 705 00 


*Approximate shipping weight—Add 125 pounds per foot length to net weight. 


Order by Style Number 


1539-5 
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CONTROL DESKS—Continued 


Type D-4 Desk — 


Style number and list price include complete section with channel-iron base of desk, and channel 


iron, top iron, and frame for instruments. 


Style No. Description Approx. Weight 
Net* Lbs, 


Desk, With Top 32 Inches Deep 


292443 Set of right and left-hand ends 150 
292444 Section 16 inches long with post 320 
292445 Section 20 inches long with post 370 
292446 Section 24 inches long with post 450 
292447 Section 32 inches long with post 570 
292448 Section 16 inches long plain 275 
292449 Section 20 inches long plain 330 
292450 Section 24 inches long plain 400 
292451 Section 32 inches long plain 530 


*Approximate shipping weight—Add 125 pounds per foot lengths to net weight. 


Order by Style Number 


OUTLINE DIMENSIONS 
Type D-1 Desks 
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List Price 


$740 00 
600 00 
640 00 
680 00 
720 00 
525 00 
565 00 
605 00 
650 00 
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CONTROL DESKS—Continued 


OUTLINE DIMENSIONS 


Type D-2 Desks 


16°20 2432-4 
As desired 


Sections as required 
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Fic. 5—Top 28 INcHES DEEP 
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OUTLINE DIMENSIONS 


Type D-3 Desks 
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EQUALIZER PEDESTALS 





PEDESTAL 
Wits SwitcH 

These pedestals are designed to support equalizer 
switches for compound-wound direct-current gen- 
erators, or synchronous converters. They permit 
the installation of the switch close to the machine 
thus saving the expense of long heavy cables to the 

switchboard. 


The type A rear connected, single-pole, single or 
double-throw, knife switches without quick break 
attachment or fuse connections are suitable for 
equalizer switches. 


Double-throw switches are required only where 
there is a double set of bus-bars. 


The capacity of the equalizer switch is usually 
chosen approximately one half of the capacity of 
the main generator or synchronous converter 
switches, but the relative capacity of the main and 
equalizer cables is dependent upon the conditions 
of installation. 


It is imperative that the equalizer connection be 
of low resistance in order to be effective in balancing 


the load between the machines. By installing - 


equalizer pedestals, the reduction in length of cable 


to the switchborad results not only in saving the 


cost of the cable, but also gives a low resistance con- 
nection with consequent effective results in equaliz- 
ing the load. 


Fuses and automatic circuit-breakers.are omitted 
from equalizer leads. They are not necessary for 
protecting the machine since any current that 
reaches the switchboard bus-bars flows through some 
protective device connected in a positive or negative 
generator or synchronous converter lead. In case 


EQUALIZER StvLe Nos. 





7249-B, 7250-B AND 15185-B EQUALIZER PEDESTAL 


a fuse or circuit-breaker is connected in the equalizei 
circuit and it opens the circuit, the generators or 
converters must necessarily operate with unbalanced 
fields, one machine taking all the load, which 
eventually results in shutting down the entire 
station. These equalizer pedestals, therefore, are 
designed for mounting the equalizer switch only. 


Dimensions of pedestals are given on the following 
page. The switch required for the generator or 
converter capacity is first selected and a pedestal 
with panel of proper size for mounting this switch 
will be found in the list on this page. Pedestals 
differ in size of the opening for the cable; this 
dimension is. shown in the~ illustrations on the 
following page. 

The style number and list price include the ped- 
estal and marble base without switch. The finish 
of the entire pedestal is black marine. 


Size of Size of Approx. WT., 
Throat Marble Lgs. 
Style No. Inches Inches Net Boxed List Price 


7249-B 4 diam. 7x19 130 350 $154 00 
7250-B 614 diam. 7x19 175 400 156 OO 
90-B 8144x1644 10x22 410 700 275 00 
15185-B 12 x19 15x26 565 750 345 00 


Slate, finished in black marine, will be supplied 
at the following allowances from list price: 


Size of Marble, Inches Allowances 
7x19 $16 OO 
10x22 13 00 
15x26 ~20 00 


Polished White Italian or Blue Vermont marble 
will be supplied at the following additions to list 
price: 


Size of Marble, Inches White Italian Blue Vermont 
7x19 $38 00 $ 8 00 
10x22 59 OO 11 00 
15x26 87_00 17 00 


Order by Style Number 


1537—I 
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EQUALIZER PEDESTALS—Continued 


OUTLINE DIMENSIONS 
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RHEOSTAT PEDESTALS 
WITH AND WITHOUT BASE FOR FIELD SWITCH 


These pedestals are used for mounting rheostat 
handwheels when the rheostats are too large to be 
mounted on the switchboard or when such mounting 
is not convenient. 

Each of the styles listed consists of a single iron 
casting finished in dull black, and a handwheel in 
black marine. The standard styles having bases for 
switches are supplied with black marine-finished 
slate panels one and one-quarter inch thick. Pol- 
ished blue Vermont marble bases can be substituted 
at an additional list price of $2.50 each. The style 
number and list price of each style include pedestal, 
handwheel, coupling, and shaft of length given 
below, but do not include drilling for any switch. 

When the rheostat faceplates are to be mounted 
horizontally directly below the pedestal, no addi- 

* tional material is required. Frequently, however, it 
becomes necessary to operate the rheostat through 
bevel gearing, chain-and-sprocket mechanism, or a 
combination of the two, in which case sketch show- 





| 
: : . ; StyLE No 24051 StyLE No 215799 
; ing required arrangement should be submitted to 
. the Works for price. 
Prices 
Style No Description List Price 
14] 24051 Pedestal with handwheel and shaft $167 OO 
i'r | 215799 Pedestal with handwheel and shaft and one 15% x 10% inch switch base 275 OO 
215800 Pedestal with handwheel and shaft and one 12% x 8% inch switch base 265 00 
215801 Pedestal with handwheel and shaft and one 84x 8% inch switch base 250 00 
215802 Pedestal with handwheel and shaft and two 8144 x 8% inch switch bases 260 00 


Dimensions in Inches 


Style No Size of Switch Base Srze of Opening in 
Switch Base Casting 
215800 12% x 8h amet? 
‘ 215801 844 x 8% We. 754 
215802 84 x 8% Tx 71% 


OUTLINE DIMENSIONS 
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Order by Style Number 
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SIGNAL PEDESTALS AND SIGNAL SWITCHING SETS 


Application—This equipment is designed to pro- 
vide signal communication between switchboard 
operators and engine room operators. 

Several methods of signaling are in use, but the 
common application requires two signal switching 
sets for each generator. One of these sets is mounted 
at the control desk or switchboard; the other in the 
signal pedestal and located convenient to the ma- 
chine. In addition, one bell relay, one electrically 
operated gong or whistle and the necessary wiring 
must be provided for the station. In some cases the 
gong or whistle is paralleled with an illuminating 
signal set for the engine room. 

The signal switching set includes a number of 
three-way push switches with their indicating lamps 
and plates. It is suitable for mounting in the 
pedestal, as shown in the figure, or on a control 
desk or switchboard. 

The signal pedestal includes a pedestal complete 
with a signal set, but unwired. 

Wiring, relays, or alarm bells are not included in 
the style number. 


Pedestal With Signal Switching Set 


No. of Switches and 


Style No. Indicating Plates List Price 
292469 6 370 00 
292470 8 420 00 


Signal Switching Set 
No. of Switches and 


Style No. Indicating Plates 

292471 6 240 00 

292472 8 300 00 
Ss 


q 





PrEpDESTAL WITH SIGNAL 
SWITCHING SET 


5536-14 
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INSTRUMENT POSTS 


FOR ELECTRICALLY-OPERATED CONTROL OUTFITS 





eres 


StyLe No. 93510 STYLE No. 108991 
STATIONARY TYPE INSTRU= SWIVEL Type INSTRUMENT 
MENT Post WITH Post WITH 
ORNAMENTAL BASE PANELLED BASE 


Application—These instrument posts are used 
whenever a device is required upon which to mount 
instruments in a power station in place of using an 
instrument switchboard. The wiring is concealed in 
the interior of the posts. 

They permit of a very convenient and ornamental 
mounting for instruments and enable locating the 
instruments so that they can be readily observed 
without obstructing the general view of the operator. 

The instrument panel posts provide a convenient 
method for mounting station instruments. 

Arrangement—The usual arrangement is to place 
these posts so as to form a support for the railing of 
an operating gallery, each post being placed in front 
of its respective controlling apparatus, which is 
usually located on a suitable controlling pedestal. 

Erection—The posts may be secured to the floor 
either by bolting the shank to the side of channel 
iron beams located under the floor, or by using a 
bolted flange collar, secured to the post and provided 
with holes for holding-down bolts. When a concrete 
floor is provided, a socket can be supplied which may 
be set into the floor, and which is arranged for bolt- 
ing to the flange collar. It is necessary in ordering 
these posts to specify which style is required, other- 
wise the standard post will be supplied provided with 
the flange collar. 

It is also necessary to specify if provision is to be 
made for a hand railing. The standard ornamental 


lh 





StyLe No. 93531 STYLE No. 292452 
STATIONARY TYPE INSTRU- INSTRUMENT PANEL 
MENT Post WITH Post WITH 
PANELLED BASE PLAIN BASE 


posts as listed have plates provided at the places 
where hand railing is usually attached, but when 
required hand rail bosses may be substituted without 
additional cost. These bosses are drilled to take a 
standard 2-inch pipe, 234 inches outside diameter. 
They will not be supplied unless specially ordered. 
Posts with panel bases cannot be arranged for hand 
railing. 

Pedestals—Two styles of pedestals are listed: 
those with ornamental bases and those with panelled 
bases suitable for mounting control apparatus. Each 
of these styles is also listed with stationary top and 
with swivel top which can be turned about by means 
of a handwheel just above the base. 

Finish—The posts as listed by style numbers are 
finished in dead black. The posts having panelled 
bases are supplied with panels of slate with black 
marine finish. 

The style number and list price do not include 
instruments or drilling for instruments, and if the 
posts are to be drilled a sketch should be supplied 
with the order specifying the drilling required. The 
posts will be drilled without charge if sufficient 
information for the purpose is received with the 
order. 

The posts for 7 and 9-inch instruments are iden- 
tical except that the style numbers for posts for 7- 
inch instruments include adapter plates to permit 
mounting the smaller instruments. 


1941-1A 
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INSTRUMENT POSTS—Continued 





PRICES 
vere 
Oo 
Round Additional Meters PosTs FOR 7-INCH METERS Posts FoR 9-INCH METPRS 
Meters Style No. List Price Style No. List Price 
Ornamental Base—Stationary Type 
Seta Se Eee Be. Re ed UREA TT. waves 4 6 Gis 192544 $575 OO 92510 $540 OO 
it Terai Mea ATs «ss Matias dhaehs eA a Mee. nla s chahdings, wie 192545 660 OO 93511 635 OO 
GG Sa SP ie Shek, es Paap UES. a te od 192546 690 OO 93512 655 OO 
eG Pi Sk a By aay Se Oe OL eas ea Di eR etal ge 192547 715 00 93513 675 00 
Dis i RED oe hoo cle ARE GOL ne Pic) waht ke se 192548 805 00 93514 760 00 
4 Onetype GLorGM meter 192549 5665 0O 93515 545 OO 
5 One type GL or GM meter 192550 670 00 93516 640 00 
Ornamental Base—Swivel Type 
BREE Saker TOS ACh eee ceriaacleip oso abscess 192552 ‘ $740 00 93518 $715 OO 
CM ek, co gie Mitsle. veain ede oe 192553 840 00 93519 810 OO 
TTR oo ns ce Merde Micrel alee o byel dere es 192554 865 00 93520 835 OO 
MME eA Se AP ks) Jt Ae RRPRE OMI cool ste o 192555 890 00 93521 850 00 
SMPTE Ss ive ois kek w % Hal di een eee atte sah RTS ose evidy wets 192556 960 00 93522 915 00 
4 One type GL or GM meter 192557 735 0O 93523 720 00 
5 One type GL or GM meter 192558 855 00 93524 830 00 
Panelled Base—Stationary Type 
MC Re ut mbes Ne We Wot. is esate 192559 $650 0O 93527 $625 00 
ME RP Sarre aes cocks Sahl anit elema aecine 192560 745 0O 93528 715 OO 
ET RS Dy sorte tasks Hea tert bia y's \5,4 evel sire « 192561 7175 OO 93529 735 0O 
RE Ee NL. Pe Tee ee Ses dl AS la bend 192562 800 00 93530 760 OO 
CR ee By NA Bk AE be ko basa deans 192563 890 00 93531 845 OO 
4 One type GL or GM meter 192564 645 OO 93532 625 00 
5 One type GL or GM meter 192565 755 0O 93533 725 00 
Panelled Base—Swivel Type . 
PN, SAE arc Pre a 3 oh ANE i Ve asaisee: pats wit 192567 $ 935 OO 108389 $ 910 00 
CT a eM Rc cile Ais hate tac ceca chet epee ahe 192568 1030 OO 108990 1005 OO 
FO By TITY aes Bae RS Ee SRRRR a ie i Dare ge ee 192569 1040 0O 108991 1010 00 
hE RIE ee es ee ae Se re eee ee 192570 1060 0O 108992 1020 00 
SPP rete en Pe Btls oe ate eee ash aaa 192571 1160 00 108993 1140 00 
4 One type GL or GM meter 192572 535 OO 108994 915 00 
5 One type GL or GM meter 192573 635 OO 108995 , 1010 00 
Instrument Panel Post 
RR Pee «ciety IR MTG BEF el dics co'e eie'waws Savate ol Cale 292452 550 00 
*For larger panels refer to the nearest district office for description and prices. 
Floor Socket 
Style No. Description List Price 
93526 Floor socket for use in concrete floor $34 00 
DIMENSIONS AND WEIGHTS 
STYLE NUMBERS 
Posts for Posts for Top Base Total Approx. Wt, 
7-inch Meters 9-inch Meters Fig. No. Fig. No. Height Boxed, Lbs. 
192544 93510 1 8 8/1014" 760 
192545 93511 3 8 8/1054" 810 
192546 93512 5 8 9’ 0” 860 
192547 93513 6 8 9’ 034" 910 
192548 93514 7 8 8/11 7%" 960 
192549 93515 2 8 9’ 0%" 775 
192550 93516 4 8 9 OK" 825 
192551 93517 3* 8 9 04” 825 
192552 93518 1 10 8/10" 900 
192553 93519 3 10 8/1054” 950 
192554 93520 5 10 90" 1000 
192555 93521 6 19 9’ 03%" 1050 
192556 93522 7 10 8/11 7%" 1100 
192557 93523 2 10 9 0%" 915 
192558 93524 4 10 9 0" 965 
192559 93527 1 11 8/1014” 825 
192560 93528 3 11 8/1034” 875 
192561 93529 5 11 9 Ow’ 925 
192562 93530 6 11 9’ 0%" 975 
192563 93531 7 11 9’ 0” 1025 
192564 93532 2 11 9’ 04%” 840 
192565 93533 4 11 ea ie 890 
192566 93534 3* 11 9 05%’ 890 
192567 108989 1 12 8/1014” 925 
192568 108990 3 12 8/1034” 975 
192569 108991 5 12 9 OK’ 1025 
192570 108992 6 12 9 0%’ 1075 
192571 108993 7 12 9 0” 1125 
192572 108994 2 12 9 04” 940 
192573 108995 4 12 Obi! 990 
192574 108996 3* 12 9’ 0%" 990 
BO ALO ASE eet Tails ee 13 13 76" 1000 


Style No. 93526—See Fig. 9—Total height, 9 inches, weight, boxed, 150 pounds. 
*Type C meter at top. Height of top, 3 feet, 5% inches. 


Dimensions given are for reference only, For official dimensions apply to the nearest district office, 
Order by Style Number 


541-2A 
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INSTRUMENT POSTS—Continued 


OUTLINE DIMENSIONS 
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TYPE CS CONTROL SWITCHES 
FOR MOTOR AND CIRCUIT-BREAKER CONTROL 





is 
COMPLETE 





SEGMENT OF HousING REMOVED FOR INSPECTION 


Fic. 1—Typr CS Controt SwitcH 


Application 

Type CS control switches have been designed 
for the control of circuits governing the operation 
of solenoid-operated switches and circuit-breakers 
or their control relays, solenoid-operated rheostats, 
motor-operated rheostats, motor-operated engine 
and turbine governors, and motor-operated feeder- 
potential regulators. The type CS control switch 
is built along modern and latest practise in con- 
troller design, having an insulated square shaft for 
carrying the moving contact segments with special 
view to securing space economy while having due 
regard for proper insulation. 


The adaptability of the type CS control switch 
to a variety of special requirements insures a neat 
and uniform appearance of equipment on the front 
of the switchboard. As an aid in selection for the 
switchboard operator, type CS control switches for 
circuit-breakers are provided with handles of a 
different shape than the other control switches. 


Ratings 


Due to the inductive nature of the circuits 
usually controlled, these ratings represent, in gen- 
eral, the current interrupting limits rather than the 
current conducting limits of the controllers. 


Ultimate Interrupting 


Control Voltage Capacity, Amperes 


125 volts, D.C. or A.C. 30 
250 volts, D.C: or A.C. 20 
600 volts, D.C. or A.C. 5 


It will be noted from the table above that the 
type CS control switches will successfully handle 
current values of considerable magnitude. How- 
ever, where the current demands, of closing sole- 
noids in particular, are in excess of these values, 
a control relay should be interposed between the 
controller contacts and the solenoid. In general, 
control relays are not usually required in the trip- 
eoil circuit of Westinghouse breakers. For specific 


data covering the application and prices of con- 
trol relays refer to ‘‘Control Relays”’ in this section. 


Construction 


Ruggedness and compactness are salient features 
of the type CS control switches. Advantage has been 
taken in their design of the years of successful oper- 
ation and experience on railway controller contacts. 
Rugged stamped contact fingers of the same type 
as employed on railway controllers are used; the 
advantages of the horn-gap construction inherent 
in this design are well known. 

Movable contact members mounted on a square 
insulated shaft engage with stationary spring- 
contact fingers as the shaft is rotated to the right 
or left. The switching element is housed in a sub- 
stantial bakelite-micarta tube, which provides a 
simple rigid insulating structure. A segment of the 
housing is easily removable for inspection and ad- 
justment. 


The switches with their indicating lamps can be 
mounted 314 inches between vertical center lines 
and 7 inches between horizontal center lines, or 
7 inches between vertical center lines and 314 inches 
between horizontal center lines. Two switches with 
their indicating lamps may be mounted on even 
less rectangular space than is required for one 7- 
inch Westinghouse indicating instrument, the 
switches being located in either of the above arrange- 
ments. This feature is in keeping with modern re- 
quirements of space economy for switchboards. 

All control switches for circuit-breakers are pro- 
vided with a mechanical indicating device that 
shows the last manual operation of the control 
switch. When the handle is released, the switch 
automatically returns to the neutral (central) 
position. 

Several designs of switches for the éontrol of 
solenoid-operated breakers, embodying a signal 


1530-1A 








| 
| 
) 


a  : ~ 











564 


Section 2-B Westinghouse Switchboard Accessories and Génerator-Voltage Regulators January, 1920 


TYPE CS CONTROL SWITCHES—Continued 


lamp cut-out, are listed.. The oval handle on these breakers and lamps on the bus not used; the hori- 
switches may be turned past the trip position toa zontal position of the control handles when. set 
lamp-cut-out position, which is 90 degrees from the this way is very readily observed by the operator. 
neutral (central) position and there latched in 
place; this therefore, closes the circuit t6 trip the 
breaker, and then opens both the trip circuit and 
the indicating-lamp circuit, with the breaker 
“‘locked’’ im the open position. On double-bus or 
relay-bus systems, this permits cutting out of all 


Finish—The operating handle is of black molded 
material with a polished black finish; the dial-plate 
markings are, polished copper on the raised parts 
with a black mat background; and the housing is 
finished in dull black. 


Prices 


Style number and list price include switch com- green lens, and two lamps; the switches ‘With 
plete as described. With the switches ‘‘With Lamp Lamp .Jndicators’’ are fot 2-inch panels, for 1%- 
Indicators’’ are included: two lamp receptacles, inch panels shorter mounting screws are required, 
one lens holder with red lens, one lens holder with which can be supplied on special order. 


Maximum Schematic ; 4 
an Voltage Diagram Dimension A Style List 
Application of Circuit Fig. Reference Fig. 2-Inches No. Price 


For Miscellaneous Control—Without Lamp Indicators 


Motor-operated engine governors.............e. 250% 3 8iy 271785 $33 00 
Solenoid-operated rheostats..........00cceeeeeee 600 4 54% 271786 25 00 
Motor-operated rheostats. )....0.50 02. .ccedesveees 250* 5 814 271787 40 00 
Motor-operated feeder-potential regulators........ 250* 6 84 271788 42 00 


For Circuit-Breaker Control—Without Lamp Indicators 


Solenoid-operated circuit-breakers............... 600 7 54% 2904397 23 00 
Solenoid-operated circuit-breakers............... 600 8 614 2904407 28 00 
Solenoid-operated circuit-breakers........0..00.- 600 9 7% 2904417 30 00 
Solenoid-operated circuit-breakers...........-200. 600 10 814 290442; 33 00 
Solenoid-operated circuit-breakers.............-- 600 11 84 290443 34 00 
For Circuit-Breaker Control—With Lamp Indicators 
Solenoid-operated circuit-breakers...........00- 600 7 54 290444 30 00 
Solenoid-operated circuit-breakers ..........000. 600 8 64 290445§ 38 00 
Solenoid-operated circuit-breakers...........-.0. 600 7 544 290446}f 40 00 
Solenoid-operated circuit-breakers.............05 600 8 6% 290447§§ 42 00 


*Switches for 600-volt circuits will be made on special order; prices on request. 

TStyle No. 290439 is essentially a single-pole double-throw switch. Style No. 290440 is essentially a single-pole double-throw 
switch with additional lamp-circuit contacts; these will permit of opening the green-lamp circuit when desired. Style No. 290441 
is the same as Style No. 290439 with two additional contacts that enable the automatic-trip circuit for a two-breaker double-bus 
system to be paralleled through the control switch. Style No. 290442 is the same as Style No. 290441 with another additional 
contact for the low-voltage release on rotary-converter high-voltage breaker outfits.) Style No. 290443 is the same as Style No. 
290441 with additional lamp-circuit contacts. r 

{Includes switch Style No. 290439, lamps are for 125 volts. 

§Includes switch Style No. 290440, lamps are for 125 volts. 

t{Includes switch Style No. 290439, lamps are for 140 volts. 
§§Includes switch Style No. 290440, lamps are for 140 volts. 
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These dimensions are for reference only. For official dimensions apply to the nearest district office. 
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TYPE CS CONTROL SWITCHES—Continued 


Schematic Diagrams Using Type CS Control Switches 


(Shown Looking Down on Switch—Handle End at Top of Diagram). 
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“% 


LAMP INDICATORS 


Lamp indicators are connected in the control 
circuit of electrically-operated circuit-breakers to 
indicate whether the breaker is open or closed. 

For diagrams of typical connections, see Figs. 
3, 8 and 11, and similar diagrams on pages on ‘Oil 
Circuit-Breakers—General Information.” 


Operation—The lamps are so connected with the 
signal switch on the breaker that when the breaker 
is closed the red indicator will be lighted and when 
the breaker is open the green indicator is lighted. 


Construction—Each indicator consists of a re- 
ceptable projecting through the switchboard for 
holding a candelabra lamp, and a lens holder with a 
special prismatic lens. The lamp is removable from 
the front of the panel and the receptacle is provided 
with a glass tube fuse at the back of the board. The 
lens holder is pushed into the end of the receptacle 
from the front of the board and is held firmly by 
spring clips. A special feature of.the lens is the 
prismatic projection extending across its face, 


Description 


Lamp receptaclé for!2-inch panel: 32). 0.0... ee ohne on 

Adapter for using secon Style No. 286649 on RG a 
114-inch panels .... Ss 

{ with red tei TOME Lo nomen teres 

Lens holders with ‘green lens 40... cyclo ck eae otek el einer 

WIth WRILGIIONS «can vletas aatae oles aieie eee enters 

EXtTa PlASe-CaADe TUSE Mie CeelE Neiniece wiake'e a.cloa cme Rimeaeieeetete 


Lamp (Candelabra screw-base T-6 Bulb Type E).......... 
Resistor used with Style No. 195974. .............ec0000- 


§For prices see Section 1-B. 


which makes the indications visible from any posi- 
tion in front of the board. 


These indicators are arranged for mounting on 
2-inch panels, but can be used on 14-inch and 1%- 
jnch boards by the addition of an adapter listed. 


Style number and list price of receptacle include 
receptacle complete with panel ring and rods and 
tubular fuse but without adapter, lens holder, lens, 
or lamp. Style number and list price of lens holder 
and lens include the complete part but. without 
receptacle or lamp. 

A 125 or 140-volt candelabra screw-base lamp 
should be used. For control voltages over 140, 
the 140-volt lamp should be used with suitable 
resistor (see following table); style number and list 
price of lamp do not include resistor. Resistor 
Style No. 186465 consists of a single tube, one 
resistor being required for each pair of lamps. Re- 
sistor Style No. 186473 consists of two tubes, 
requiring one resistor for each pair of lamps. 


Volts Watts i Style No. List Price 
an oa 286649 $1 70 
156145 65 
154255 2 45 
154256 210 
, A 154257 3 00 

sca oe 156096 § 
125 30 195973 1 90 
140 30 195974 2 25 
250 (Single Tube) 186465 9 50 
| 600 (Double Tube) 186473 9 00 


These dimensions are for reference only. For official dimensions apply to the nearest district office. 


Order by Style No. 


Outline Dimensions 
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CONTROL RELAYS 
FOR OPERATION ON DIRECT_CURRENT 


General Application—Control relays are inter- 
posed between the contacts of a main relay or the 
contacts of a control switch and the apparatus to 
be controlled, when the current required to operate 


the apparatus exceeds the current-carrying or inter- ° 


rupting capacity of the main relay or control switch 
contacts. 

Control relays are thus frequently required for the 
closing-coil circuits of electrically-operated carbon 
and oil circuit-breakers. In general, the tripping- 
coil circuits of Westinghouse circuit-breakers do 
not require sufficient current to make necessary the 
use of control relays. 

Operation—The operating coil for the control 
relay is connected directly across the control circuit 
by the closing of the control switch, causing the 
control relay to close, connecting the circuit-breaker 
closing coil across the line. 

The control relays listed are given a maximum 
current and voltage rating based on intermittent 
operation. They will give satisfactory service for 
intermittent duty, namely, with power impressed 
thereon for not more than ten seconds out of every 
sixty; this is the condition found under usual 
operating requirements. 

Construction—These control relays are an adap- 
tion of the well known ‘‘contactor type’”’ of switch 
used most extensively for industrial motor control. 

The contacts, which have ample overload capac- 
ity, are pressed firmly together with a self-cleaning 
action. 

Flexible copper shunts carry the current from the 
moving contact to the lower terminal of the relay. 
No current passes through pins, springs, or bearing 
surfaces. The top contact is stationary and there- 
fore, requires no shunt. 

Blowout coils are used on all control relays. The 
blowout coils and arcing horns are very efficient in 
operation, the blowout coils being of special design 
to handle the highly inductive control circuit. The 
are is distributed over a relatively large area as 


Positron of Arc Shield lor 
sagpection of contacts. | 





TYPE 20-C 


soon as formed and is 
quickly extinguished. 
Hence it has practically 
no destructive action. 

Arc shields made of 
compressed asbestos com- 
pound are used on all con- 
trol relays. 

The operating coil is 
wound upon a spool of 
insulating material that 
will withstand a tempera- 
ture of 125 degrees Centi- 
grade. The coil is im- 
pregnated so that it 
forms a homogeneous 
mass that is unaffected by 
moisture or high tem- 
perature. The winding is so arranged that both 
terminals are brought out at the surface and at no 
pcint is there high voltage between turns. 

The bearing pin on which the movable arm 
turns is of large diameter, so that its life is very 
long. It, as well as all screws, nuts, bolts, etc., 
has a sherardized non-corrosive finish. 





125-AMPERE TYPE C RELAY 
WitH BLow-ouT 


Bases—The type 20-C control relay is mounted 
on a slate base 5¢ inch thick, and the type C ona 
similar base 1 inch thick. When the control relays 
are to be mounted by the purchaser on a switch- 
board or other panel, order by specifying: ‘‘Control 


relay similar to Style No........ , except on wood 
base and to be provided with mounting bolts and 
terminals for.......inch panel.” They can be 


furnished for any panel thickness up to 2 inches 
without additional charge, and for thicker panels 
on special order at reasonable additional expense. 
Attention is called to the fact that no terminal’ 
studs are furnished for the operating coil on the 
type 20-C control relay, but the base is drilled so 
that the purchaser’s leads can be run direct to the 
coil terminals. 
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CONTROL RELAYS—Continued 


Specific Application Data 
For Control Relays When Used With Type CS Control Switches 





Type of Oil Type of 
Circuit- Control Relay 
Breaker Required 
Fs25300-ampere common frame with unit) mechanismhsahis,.'. doc... 0dub ee Caen eee eee None 
F-2, 500-600-ampere common frame with unit mechanism. .......... 00000 sucsc cscs ueecsceeuvecrcuccueeses 20-C 
Boas Mialtipje Single-polersy. . Pils Mek Rs eee. 2. ie bis MPa ae ae A Ie oer a tea RO area 20-C 
F-3, Common frame with unit mechanism.............. bs 35 Fath'e SRG hea tele Ae ie Rn te aie Geel oe eee None 

‘eo: With separatewnecwanism, .:.': 2). or. 2 de SD OD, 5 CE Se Re as Pine ey aoa a ee 20-C 
RP SM thle Ma UOOle Vara. Shas is) Ack a hte att) OR ROM Nami CG. Oat i as io Bate og Seimei ede ee a 20-C 
iba; Withisepatate mechanism 2 joo... wo. + once eee ee Sip velwats dies 7phdRO a: 2aWe. cyt acct Meats n RE ey oe hd ene 20-C 
<2) EGXCEDe, ZOO DeLee .i:<-1ichala Wotlg, 22 eas LY.) ohio Etta Nea Rae Be rire crs ee aes 20-C 
B27 200 (ain pererarndimntltipl eimulti pole. cn dus Pee eeee Stee ese ca sis isncls, le ec eae DON ee ee eee ree C 
B-3 and B-13, 300 and 600-ampere..................-... eee NS ete Ue ey eT R eee ORO on ae ee ee 29-C 
BroranG. Bolom cuuvanoy 2 O00-amperet)i.t 15k ae Rad fo eich, cei catch Ua eR es te ee Cc 
E-8 and E-9, 300 and 600 amt Ss sJatels |) cua eo Sip) a Wublsls.ac ts tisha sane teat RTe ea aan eT Eee Cte Gn ee 20-C 
=S-atid h-9 s ADOVEnOOOw TN DELS!) He) | /RSRRTIN MRE Dak +. ced ooheie ele Bar Be eee tp i a aca c 

FEO AGN SRE I Me oie « hoa 4 do cach eG Natalee Testo valet ave arco autlleue co DeeRG Ee) ELA ea OT eee Rane eon ana None 

POST FANGTOA NN NN: Uni eg sles CPE eR NOL TE, oe TAURI DS ic Sen be relye eeie eie oie. ie eee None 

TEOeT ae GO) w a ety cl ob wcal Rhea we aa OB oC. ke og Ne 2 ce ge Ul ral Ge aie i ieee Sanson None 
CAR AE NM GAs GN . caus sie nave care eto Bibel a i's 5 ee sub, '5) ouele a renaneheee enna ATC ae Cae eee D Te ee em (S 
RU rms aa ATR ah iY ian Nig REA wale Rie oP Re LU) Oy. oo. «col ROU EN on URI d ie SURO ator a ich 2 ea ea a G 

*Not listed in breaker catalogue. 
{These have a special control relay (called a ‘‘cut-off switch’’) furnished as an integral part of the operating mechanism. 

Type of Carbon Type of 

Circuit- Control Relay 
Breaker Required 
CD, Hiclq Switel nw acted oh ha facet crmrah Netty el Wad ally bag pw eR tly Cat can ty ta Gx ge Ree tice ce ee None 
CA; Field’ Switch 800 to 2000:amperesez=poles. fie. iiite vs cio ts an eee UIE enn nnn een Cn Ae None 
Ci, 3000 and. 4000sanipere, Sinpieep Olem ts aivices lonley Ye Ly. ascss a ana RA ER ee ae PARE ent ae i eka ee a None 
CA, All others not mentioned ADOvEN amis. circ li . sie sk ee Unlevelne dee catelahs ent ec Ime ce cas | in ce cen nen ce 20-C 
Prices 
Style Number and List Price Include the Control Relay Complete as Described. 
MaximMuM INTERMITTENT RATING Style List 

Type Volts Amperes No. Price 

20-C 125 75 204780 $36 00 

20-C 250 40 204781 42 00 
© 125 150 273019 58 OO 
C 250 75 273020 62 00 
C 550 25 273021 64 00 

Order by Style Number 
243-2A 
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CABLES FOR AUXILIARY CIRCUITS 
ON ELECTRICALLY-OPERATED SWITCHBOARDS 


As the instruments and control switches for elec- 
trically-operated switchboards are usually located 
some distance from the meter transformers, circuit- 
breakers, rheostats and other accessories, it is neces- 
sary to use connecting leads of varying lengths. For 
this purpose, multiple-conductor cables, as listed 
herein, are used. 


Size of Cable Required—The sizes of conductors 
generally used, where lengths do not exceed 500 feet, 
are as follows: 


For current transformer circuits, each lead equiva- 
lent to 19,500 circular mils and for very short runs 
10,000 circular mils. For potential transformer cir- 
cuits, each lead equivalent to 10,000 or 6,000 circu- 
lar mils. 


For small solenoid-operated circuit-breakers, clos-’ 
ing-coil leads equivalent to 19,500 circular mils; 
tripping-coil and indicator leads equivalent to 6,000 
circular mils; return circuit being same size as clos- 
ing-coil lead, either in same cable or separate. 


For large oil circuit-breakers on control circuits 
of 125 volts or lower, it is sometimes considered ad- 
visable to use a heavier closing lead. In every case 
it is advisable to carefully check the drop in the 
closing circuit to insure proper operation of the 
breaker, as in some cases very heavy leads will be 
required. When a relay switch is used, the lead 
from the control switch is only large enough for the 
current in the relay switch, for which purpose 6,000- 
circular mil cable is usually adequate. 


For engine governor control or electrically-oper- 


ated rheostat control, each lead should be equivalent 
to 10,000 or 6,000 circular mils; three, four or six 
leads being used, as required. 


Specifications—The cables listed in the following 
pages are manufactured according to Westinghouse 
Electric & Manufacturing Company. specifications, 
and are particularly adapted to the diverse require- 
ments of switchboard service. 


Insulation—Each individual conductor is in- 
sulated for 600-volt service and is covered with braid 
with an identifying color. The insulated conductors 
are assembled and covered with a layer of tape and 
an outer braided covering or lead sheath. The outer 
covering of the cable selected depends upon the na- 
ture of the installation. 


Colors of Leads—The colors used in identifying 
the individual conductors are as follows: First, 
Black; second, White; third, Red; fourth, Green; 
fifth, Yellow; sixth, Blue; seventh, Yellow and 
Green. For example, a four-conductor cable re- 
quires the use of the first four colors: black, white, 
red, and green. 


When conductors of different sizes are used in a 
multiple-conductor cable, the sequence of colors 
given above is followed in the order of the capacities, 


- the largest conductors having a black braid, the next 


largest a white braid, etc. 


Prices—Owing to the wide fluctuations in the 
market price of the materials used in the manufac- 
ture of the cables, prices will be quoted only upon 
application. 


RUBBER-INSULATED BRAID-COVERED WEATHER-PROOF AND FLAME- 
PROOF MULTIPLE-CONDUCTOR CABLES FOR AUXILIARY CIRCUITS 





DIAMETER—INCHES 





Number Stranding Over — Approx. Wt. 
Pe ictirs Goats ira Coes edie 1000 ft. 
2 19 of .0179” 6000 .0895 O71 150 
2 19 of .0226” 10000 e113 -62 195 
2 19 of .032’ 19500 .160 .78 325 
3 19 of .0179” 6000 0895 61 190 
33 19 of .0226” 10000 113 66 225 
3* 19 of .032” 19500 160 84 430 
; { Pwo 19 of 0179” “6000 0595 } 70 230 
3 { One 37 of .0359” 47500 .251 } 81 415 
Two 19 of .0179” 6000 .0895 
4 19 of .0179” 6000 0895 .66 210 
4* 19 of .0226” 10000 113 M42 300 
4” 19 of .032” 19500 . 160 .92 540 
*These items are regularly carried in stoek at East Pittsburgh. 
(Continued on next page.) sees i 
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CABLES FOR AUXILIARY APPARATUS—Continued 


BRAID-COVERED CABLES (Continued) 


Stranding 
of Each 
Conductor 


fOne 19 of .032’’ 
\ Three 19 of .0179” 


{Two 19 of .032” 
\Two 19 of .0179’ 


19 of .0179/ 
19 of .0226” 


{Two 19 of .032’ 
| Three 19 of .0179” 


19 of .0179” 
19 of .0226’ 
19 of .032” 
19 of .0179” 
19 of .0226’” 


Circular 
Mils 


19500 
6000 


19500 
6000 


6000 
10000 


19500 
6000 


6000 
10000 
19500 

6000 
10000 


*These items are regularly carried in stock at East_Pittsburgh. 





DIAMETER—INCHES 


Over 
Bare Outer Braid 
Copper Maximum 
.160 \ .76 
.0895 { 
.160 | .76 
.0895 } 
-0895 75 
-113 82 
.160 ) 86 
0895 | 
.0895 .80 
.113 88 
.160 1112 
.0895 .80 
113 .88 


CONDUCTOR CABLES FOR AUXILIARY CIRCUITS 


Stranding 
of Each 
Conductor 
19 of .0226’” 
19 of .032”’ 
37 of .0285” 
37 of .0359”’ 
19 of .0179” 
19 of .0226” 
19 of .032” 
19 of .0179” 
19 of .0226” 
19 of .032” 
19 of .0179” 
19 of .0226” 
19 of .032”” 


fOne 19 of .032’ 
\ Three 19 of .0179°’ 


JTwo 19 of .032” 
\Two 19 of .0179’ 


19 of .0179”’ 
19 of .0226” 


{Two 19 of .032” 
| Three 19 of .0179” 


19 of .0179” 
19 of .0226’ 
19 of .032” 
19 of .0179” 
19 of .0226” 


Circular 
Mils 


10000 
19500 
30000 
47500 

6000 
10000 
19500 

6000 
10000 
19500 

6000 
10000 
19500 


19500 
6000 


19500 
6000 


6000 
10000 


19500 
6000 


- 6000 
10000 
19500 

6000 
10000 





DIAMETER—INCHES———— 


Bare Over Lead 
Copper Maximum 
113 BOW 
.160 45 
200 .49 
251 bao 
0895 .65 
113 .69 
.160 .88 
0895 68 
113 73 
160 04 
0895 73 
113 0, 
160 1.02 
0895 } - 86 
0895 f AS 
0895 — 82 
113 92 
0895 i ao 
0895 .90 
113 : 1.10 
160 I ee 
0895 .90 
113 1.10 





January, 1920 


Approx. Wt. 
Lbs. Per 
1000 ft. 


375 


500 
760 
420 
540 


RUBBER-INSULATED LEAD-COVERED SINGLE AND MULTIPLE- 


Approx. Wt 
Lbs. Per 
1000 ft. 
390 
530 
600 
720 
600 
735 f 
930 
715 
805 
1180 
800 
915 
1400 


1025 


1200 


1200 
1300 


1400 


1040 
1200 
1700 
1075 
1200 


carried in East Pittsburgh stock. Delivery will be facilitated by ordering sizes corresponding 


: to those in the preceding list of braid-covered cables as they are already available and may be provided with a lead covering. 


1525-2 
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LAMP SOCKETS, SHADES, AND BRACKETS 





MEtTaL SHADE STYLE No. 27659 





PORCELAIN BASE SOCKET, STYLE No. 9428 


The brackets as listed and illustrated here are of 
the type furnished when required on standard panels 
for illuminating meters on the front of panels. 


These brackets furnished in our standard black 
marine finish are of a neat and pleasing appearance, 
conforming to the finish of the board. They require 
only one hole in the switchboard panel, as they are 
held in place by the clamping action of the two nuts, 
one in front and the other in rear of panel. The 
sockets used are designed for Edison base lamps. 


The shade holders, supplied only as part of the 
socket and shade holder, fit 214-inch shades. 

The shades are designed so that the light is 
reflected downward, directing the illumination to 
the point desired. 

The lamp sockets are of the National Electrical 
Code standard design and, except the porcelain base 
sockets, have our standard switchboard black 
marine finish. 


Style No. Description 
170664 Lamp Bracket* 
215580 Lamp Bracket Completet 
9428 Porcelain Base Wall Socket 

144265 Keyless Bracket Socket and Shade Holder 
238396 Switchboard Socket 

27659 Metal Shade 
142080 Glass Shade 





LAMP BRACKET, STYLE No. 170664 (INCLUDES SOCKET 
AND SHADE HOLDER, STYLE No. 144265) 





SwWItcHBoaRD SOCKET, STYLE No. 238396 


Porcelain base socket Style No. 9428 is intended 
for mounting on the rear of the board only. 


Keyless sucket and shade holder, Style No. 144265, 
is used in the ‘assembly of our standard lamp 
brackets. 


Switchboard socket Style No. 238396 is intended 
for mounting on the front of board, and is arranged 
for rear connection. The two rear connection studs 
also hold the socket on the board, thus requiring 
only two holes to be drilled. The case is of moulded 
insulation, matching in appearance the standard 
black marine finish. This case can be easily fastened 
over the socket from the front of the board after all 
connections are made. This socket was especially 
developed for switchboard mounting, and is un- 
doubtedly the most convenient ever produced for 
that purpose, and is especially neat in appearance. 


FINIsH Thickness of List 

Outside Inside Panel, Inches Price 
Black Marine _......... 14 to 2 $5 00 
Black Marine © 9 (3.2... 114 to2 8 50 
A SSR AYE Didi a MIE Wika die eee 80 
Bigcki Marine dee ntints. cre Wen levee 1 85 
Black Marine 144 to 2 1 85 
Black Marine White oo) tet" ie eee 2 50 
Green White DAP Sees 3 00 


*Style number and list price include bracket, keyless socket, shade holder and lamp cord. 
{Style number and list price include bracket, keyless socket, shade holder, lamp cord, metal shade and one 16-candlepower 


110-volt incandescent lamp. 


Order by Style Number 


1520-1 
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SWITCHBOARD FRAMES - 


Westinghouse switchboard frames are of two gen- 
eral types: one made from structural steel angle and 
the other made from iron pipe. 

The application of the tubular type of frames, in 
general, is limited to light panels and small switch- 
boards. The angle types are better suited for heavy 
panels and large switchboards. Angle frames are 


cheaper and more convenient than tubular for ship- 
ping and erecting, as each panel may be shipped 
completely wired without dismantling. 

Frames should be ordered according to the in- 
structions given under the different types. 

The descriptions are given looking at the front of 
the switchboard. 

Panel mounting bolts are included: in the style 
number 





Nots:—The type does not specify width, thickness, or material of slabs. 


Types J, J-1, and N Frames 


The types J, J-I and N frames consist of 114-inch 
wrought-iron pipe uprights resting in floor flanges 
and with the necessary panel mounting brackets, 
top-iron brackets, and a flat top-iron, as listed on next 
page. The top-iron is included with switchboard 
frames of more than one panel and forms a contin- 
uous tie across the switchboard, provides a good 
alignment for the various panels, and also renders 
bracing each panel to the wall unnecessary, so that 
fewer wall braces are required. Channel bases and 
wall and floor braces are not regularly supplied with 
these frames. 


These frames are intended for the lighter line of 
panels and switchboards. They are designed par- 
ticularly for individual panel mounting about the 
station, and for multi-panel switchboards used with 
smaller equipments. ‘ 

The type J frame is designed for a one-section 
switchboard panel 48 inches high, supported 2834 
inches above the floor. This space will permit the 
addition of a sub-panel not exceeding 25 inches in 
height. 

The type J-1 frame is designed for a two-section 
switchboard panel; the upper slab is 48 inches, and 
the lower slab 25 inches in height. 

As listed on next page, types J and J-1 frames, 
when used for single panels only, will be furnished 
without top-iron brackets. 


The type N frame is designed for a one-section 
switchboard panel 36 inches high of more than 1 inch 
in thickness, supported 2834 inches above the floor. 
This space will permit the addition of a sub-panel 25 
inches high. The type N frame is regularly furnished 
without top-iron brackets. 
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SWITCHBOARD FRAMES—Continued 


Prices—Types J, J-1, and N Frames 


In ordering complete frames, specify the type 
letter, quantity and style numbers of the frame up- 
rights required, and in addition for ~switchboards 
of more than one panel, specify the number of panels 
constituting the switchboard, width, and consecu- 
tive order of panels. Detail parts ordered separately 
should be specified by style number. 

List Price and Style Numbers of uprights include 
114-inch pipe, floor flange, panel brackets, and 
panel mounting bolts for 14-inch thick panel, and 
also top-iron brackets with frames for multi-panel 
use only. They do not include floor or wall braces. 
One left-hand and one right-hand upright are re- 
quired for each separate switchboard, and as many 





intermediate uprights as there are panels in the lz Gas Pipe 
switchboard, less one. Approximate net weight per ; 

Type N Frame DEtralI_s 
panel 40 pounds. : ee 


For wall or floor braces and description of panel-mounting brackets, see part of this catalogue on 
“Switchboard Details.” 


Detail Parts 
Types J, J-1, and N Frames 


Type of A Lert-Hanp Upricut. INTERMEDIATE UPRIGHT RiGHT-HanD UPRIGHT 
Frame Description {Style No. List Price Style No. List Price Style No. List Price 
J For one panel-swhd. 4 _& 254300 BSTHOO RIO Tea ARE th 254301 $7 00 
J For more than one-panel swbd. 223667 8 00 223668 $8 50 223669 8 00 
J-1 For one-panel swhd. 254302 SESOLRMMU Ge Gow ake ts: 254303 8 50 
J-1 For more than one-panel swbd. 223670 9 50 223671 10 50 223672 9 50 
N For one-panel swhd. 254304 GLO Sr biaicc oe ulie, Goan ee 254305 6 50 


Top-iron, length equal to length of board, for frames types J and J-1, list price $1.10 per foot. Maximum length of top-iron 
{n one piece, 12 feet. Joints in top-iron to be made at center line of pipe, without lap. 


TYPES K AND K-1 FRAMES 


The application of the type K frame is limited te 
individual panels for light mounting. 

The type K frame is designed for a one-section 
panel, 1 inch in thickness. 

The type K-I frame is designed for a two-section 
panel, 1 inch in thickness. 


Prices 
Types K and K-1 Frames 
List price and style number of the type K frames 
include the frame complete with panel mounting, 
brackets and mounting bolts, but without wall or 
floor braces. Approximate net weight complete 
frame—30 pounds. 





Style No. Type Frame List Price 

212029 K $ 9 75 

TyPRSK FRabce 212030 K-1 12 25 

P ; Wall d Fl B s 
Construction—The type K frame consists of two ae sfataliivaln ae a , 
i 2 ; Z E i Style No. Description List Price Each 
34-inch iron pipe uprights resting in floor flanges, 945795 Wall Braces, ee fitata Eraves, eoraniete ee 
‘ . ; 2 required per panel) 

and complete with pend mountisg brackets. The 216515 Panel End of brace (2 required per panel) 2 00 
total height of the frame is 64 inches. 216516 Floor or Wall End (2 required per panel) 1 50 


Order by Style Number 


769-2A 
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SWITCHBOARD FRAMES—Continued 


TYPES E AND G FRAMES 





| 
| 


ele! > 








TyPE L1 


Note—The type does not cover width, thickness, or material of slabs, 


Construction—Types E and G frames consist of 
a channel base, angle uprights, top-iron, and the 
necessary corner angles. The base and top-iron 
form a continuous tie across the switchboard, pro- 
vide a good alignment for the various panels, and 
render bracing each panel to the wall unnecessary. 


Wall braces are not included. 


The type E frame is designed for a two-section 
switchboard panel; the bottom slab is 25 inches and 
the top slab 65 inches in height. The total height 
of the frame, including the base, ‘is 92 inches. 

The type G frame is designed for a three-section 
switchboard panel; the bottom slab is 20 inches, the 
middle slab 45 inches, and top slab 25 inches in 
height. The total height of the frame, including the 
base, is 92 inches. 


Prices—Types E and G Frames 


In ordering complete frame, specify type letters 
quantity and style number of the frame uprights, 
number of panels constituting the switchboard 
width, and consecutive order of panels. Detail 
parts ordered separately should be specified by style 


number. 


Net Wt. List 
Style No. Description Lbs. Price 


108078 Type E or Gcomplete left-hand up- 
right with corner angles; one re- 
Qttired ‘per panel YP yr) Ae ee 55 $13 00 
108079 Type E or G complete right-hand 
upright with corner angles; one re- 
quired’ per panel es ki ek, ape 13 00 
Channel base, length equal to 
length of board per foot of switch- 
Hoardilength: ches se bas Ace lee 8 5 50 
Top-iron, length equal to length of 
board per foot of switchboard 
length dirt ater: tae ee ae ee 4 110 


Length of one section of channel iron or top-iron will not 
exceed 12 feet. Joints will be made between panels without lap. 


Frame style number includes angle-iron side, corner angles, 
and panel mounting-bolts for 2-inch thick panel. Longer bolts 
will be supplied on request. 


For Wall and Floor Braces, see Switchboard Details in an- 
other part of this catalogue. 





Types E_anp G FRAMES 


Order by Style Number 


769-3A 
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SWITCHBOARD FRAMES—Continued 


TYPES L, L-1, L-2, AND L-3 FRAMES 


Construction—Type L frames consist of 114-inch 
iron pipe uprights resting in floor flanges and with 
the necessary panel-mounting brackets, panel- 
mounting bolts for 2-inch thick panel, top-iron 
brackets, and top-iron. The top-iron forms a con- 
tinuous tie across the switchboard, provides a good 
alignment for the various panels, and renders bracing 
each panel to the wall unnecessary. Channel bases 
are not regularly supplied with this. frame. The 
total height of the type L frame is 90 inches. 

The type L frame is designed for a one-section 
switchboard panel, 65 inches in height, supported 
25 inches above the floor. This space will allow the 
addition of a standard 25-inch sub-panel. 

The type L-1 frame is designed for a two-section 
switchboard panel. The bottom slab is 25 inches, 
the top slab 65 inches in height. 

The type L-2 frame is designed for a two-section 
switchboard panel; the lower slab is 45 inches, and 
the top slab 20 inches in height, the lower slab being 
supported 25 inches above the floor. This space 
will permit the addition of a standard 25-inch sub- 
panel. 

The'type L-3 frame is designed for a three-section 
switchboard panel; the bottom slab is 25 inches, the 


Prices—Types L, L-1, 


In ordering complete frames, specify type letter, 
quantity and style number of frame uprights, 
number of panels constituting the switchboard, 
width, and consecutive order of panels.. Detail parts 
ordered separately should be specified by style 
number. 


Detail Frame Parts 


List price and style number of uprights include a 
14-inch pipe, floor flange, panel and top-iron brack- 
ets, and panel mounting-bolts for 2-inch thick 
panel. They do not include floor or wall braces. 
One left-hand and one right-hand upright are re- 
quired for each separate switchboard, and as many 
intermediates as there are panels less one. Approx- 
imate net weight per panel—50 pounds. 





/3 Gas Pipe 
Threaded 






Type L FRAME 


middle section 45 inches, and the top section 26 


inches in height. 


L-2, and L-3 Frames 


Type Frame Style No. List Price 
LEFT-HAND UPRIGHT 
L 254306 $10 00 
L-1 223586 11 50 
L-2 254309 11 00 
L-3 223582 - 12 25 
INTERMEDIATE UPRIGHT 
L 254307 10 75 
L-1 223587 12 00 
L-2 254310 J 50 
L-3 223583 le OO 
RIGHT-HAND UPRIGHT 
1b 254308 10 00 
L-1 223588 LTYOO 
T2 254311 11 0O 
rs 223584 1z 25 


Top-iron, length equal to length of board, per feot of switch- 
board length for frames L, L-1, L-2, L-3, list price, $1.10. 


Maximum length of top-iren in one piece is 12 feet. Joints 
in top-iron to be made at center line of pipe, without lap. 


769-4 
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BLANK PANELS DRILLED FOR MOUNTING BOLTS 


The line of switchboard panels adopted as stand- 
ard and listed with style numbers in the catalogue 
of ‘Westinghouse Switchboards,’’ satisfactorily 
meets the majority of demands for switchboard 
panels. Conditions arise, however, where it is neces- 
sary to supply blank panels to be mounted and as- 
sembled at destination, to supply panels for remote 
control switchboard equipments, or to meet other 
specialrequirements. For these purposes the switch- 
board panels listed and described in the following 
pages, are intended. 


Wherever possible, standard switchboards should 
be ordered, as templates are kept at the Works for 
drilling these panels and shipment can be made on 
same in considerably less time than if they require 
special drilling. The Works is very completely 
equipped for switchboard manufacture and is thus 
prepared to furnish a line of material built in a neat 
and workmanlike manner, such as would not be pos- 
‘sible by local workmen with limited equipment and 
experience in such work. However, when a cus- 
tomer so desires, drilling plans for apparatus to be 
mounted on the panels will be supplied on applica- 
tion to the nearest district office. 


The panels listed herein are made from the best 
quality of slate or marble of high insulating proper- 
ties and free from metallic streaks or veins. They 
are not given style numbers on account of the great 
number of special orders for this material. The ma- 
terial, height, width, thickness, bevel and finish 
must be specified with order. Any drilling required 
must be definitely specified. The front and beveled 
edges are finished and the back is left plain. Several 
different finishes are offered. Care should be taken 
to order standard sizes as listed, as special sizes or 
special bevels will cause delay. 


Marble should not be depended upon for insu- 
lating live contacts where voltage exceeds 3300, 


Slate should not be depended upon for insulating 
live contacts for voltages above 750. 


Black Marine Finished Marble—This marble has 
been adopted as standard by the Westinghouse 
Electric & Manufacturing Company where voltage 
in excess of 750 must be handled on face of panel, on 
account of the favor it has met with among central 
station men. It has been found that oil spots and 
stains cannot be avoided on natural colored marbles 
and some of them cannot be entirely removed. On 
account of this fact and the difficulty in matching 
the natural shades, black marine finished marble is 
recommended. Thecolor isa dull soft black and can 
easily be restored if damaged. If the panels are 
likely to be spotted by oil, they may be given a treat- 
ment which will prevent the oil from showing, al- 
though it adds a slight luster to the appearance of 
the panel. This latter finish is known as “Oiled 
Black Marine.” 


Polished Blue Vermont Marble—When specially 
ordered, shades A, B, C, D, F and veined Blue 
Vermont marble with face and bevels highly pol- 
ished can be supplied. This panel material is not 
regularly carried in stock, and usually has to be 
obtained from the quarries, with a consequent de- 
lay in shipment. 

Descriptive leaflets 2254-55-56-57-58 and 2442 
illustrate the variations in shades and veining that 
may be expected in the marble ordered. Great 
care is exercised in matching marble for individual 
boards in order to see that harmony in shading 
and veining is obtained. Whena close match with 
existing panels is desired, the marking and shade 
to be followed should be indicated on the order by 
reference to the descriptive leaflet and figure 
number. 


White Italian marble has a grayish white color 
with occasional faint dark gray veins running through 
it. It shows oil stains very plainly and is more ex- 
pensive than the other marbles. This marble is not 
kept in stock. 


Plain Slate—This is unfinished slate with the 
surface rubbed smooth. 


Black Marine Slate—This material and finish has 
been adopted as standard in all cases where voltage 
limitations of slate are not exceeded. It is identical 
with that of black marine marble and the appear- 
ance of the finished panel is the same. 


Black Enameled Slate—This finish is a bright 
glossy black. The enamel will not break or chip off 
and retains its luster, but will show scratches made 
on its surface. This finish does not show oil stains. 


Natural Black Slate, Oil Finish—This is a black 
slate with an oil finish and is highly desirable where 
there is any liability of oil coming in contact with 
the panel, since oil marks do not show as plainly as 
on panels not finished in this manner. 

Black Monson Slate is a variety of natural Black 
Slate. On account of thesmall demand for this ma- 
terial no attempt is made to carry a stock. 

The list price includes panel with the finish given 
and drilled for mounting bolts as per table below. 


Black marine finished marble is available for im- 
mediate shipment from stock. Shades A, B,C, D, 
F and veined marble require from six (6) to eight 
(8) weeks for shipment. White Italian requires 
from eight (8) to ten (10) weeks for shipment. 


A stock of black marine slate panels is available 
for immediate shipment. Black enameled slate 
panels require ten (10) days and Natural Black slate 
panels from six (6) to eight (8) weeks. 

When ordering blank panels, specify material, 
height, width, thickness and panel number, from 
table at top of next page. 


1519-1 
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BLANK SWITCHBOARD PANELS—Continued 























DIMENSIONS 
——PANEL DiMENsIONS IN INCHES—FiG. 1——~ 
Height Thickness Number 
No. Inches Inches of Holes A B C D E F 
1 2 1 2 Z 6 6 
2 12 1 4 144 13% 13% ¥ 
3 14 1 4 1 3 314 a 
4 18 1 4 1% 1% 1% Ye 
5 24 1 4 1 6 6 a 
6 24 1 4 13% 1% 13% te 
7 28 1 4 1 314 3% v5 
8 36 1 4 1% 1% 1% ts 
9 36 1 4 1% 134 1% te 
10 25 114 4 1% 1% 1% v5 
11 36 144 4 1% 1% 1% ts 
12 48 14 4 134 1% 13% ts 
13 25 14 4 1% 1% 13% 5 
14 48 1% 4 134 134 1% Ys 
15 20 2 4 1% 3 2% oy 
16 25 2 4 134 3 244 is 
17 25 2 4 1% 3 3 Ts 
18 30 Z 4 1% 3 214 atin 75 
19 45 2 ‘6 13% 214 3 20 =. 3% 
20 65 2 8 1% 3 3 19l4 20 wy 
21 25 2% 4 1% 3 214 is 
22 30 214 4 1% 3 24% ioe vs 
23 45 214 6 1%% 2% 3 20 ie a 
2426S 23 8 134 3 3 193g 20 ts Kiet 
PRICES 
Marble Panels 
List PrIicES FOR VARIOUS FINISHES ee 
S1zEs In INCHES Black et b By 
; , oa ac an , an Whit 
Height Width Thickness Bevel Marine Veined Marble Shade F Italian 
12 16 1 is 8 9 35 $ 10 80 $ 12 00 $ 1s vO 
18 16 1 13 90 16 OO 16 40 18 90 
24 16 1 K 17 70 20 50 23 00 24,50 
36 16 1 27 50 32 00 35 50 37 75 
36 16 1% 7 29 25 35 0O 39 00 41 50 
36 20 14% 5 35 75 43 00 48 00 50 0O 
36 24 1% 4 41 50 50 00 56 25 58 75 
48 12 144 ‘3 30 00 36 00 40 25 42 25 
48 16 144 40 75 48 50 53 75 57 00 
48 20 1 % 48 50 58 00 65 00 68 00 
48 22 1 562 25 63 0O 70 50 713 50 
48 24 1 3% 56 50 68 25 76 00 79 50 
43 32 1% 3 72 50 88 00 99 00 102 50 
48 12 14 % 35 00 42 00 47 00 50 50 
48 16 134 4 47 00 56 50 63 00 67 50 
48 20 114 3 55 75 67 50 75 75 80 50 
48 22 1 61 00 73 50 83 00 88 00 
48 24 1 6 00 50 88 OO 95 50 
48 32 1 85 00 103 00 117 00 124 00 
20 16 2 24 00 e 28 50 32 00 38 50 
25 16 2 28 75 34 25 38 25 45 75 
45 16 2 50 00 59 75 67 OO 80 OO 
65 16 2 71 50 85 25 95 50 114 00 
20 20 2 % 28 75 28 75 38 25 45 50 
25 20 2 35 00 41 75 47 00 56 OO 
30 20 2 37 95 45 25 50 75 65 50 
45 20 2 61 50 74 00 83 00 8 00 
65 20 Zz 85 25 103 00 115 00 136 00 
20 24 2 3 0 39 75 41 25 53 50 
25 24 2 40 50 48 50 54 50 65 50 
30 24 2 50 57 OO 64 OO 76 60 
45 24 2 69 OO 85 0O 96 00 115 0O 
63 24 2 4% 96 00 120 00 135 00 160 00 
20 32 Z % 43 00 51 50 58 00 68 75 
25 32 2 52 OO 62 50 70 50 84 00 
45 32 2 oo 110 00 125 OO 148 00 
65 32 2 134 00 160 00 181 00 215 0O 
20 40 2 52 00 62 75 70 50 4 00 
25 40 2 63 75 76 75 86 75 107 0O 
45 40 2 120 00 143 00 160 00 191 00 
65 40 2 164 00 197 00 223 00 265 00 
20 48 2 3 63375 16 75 96 00 103 00 
25 48 2 17 9 0 105 00 126 00 
45 48 2 % 142 00 170 00 191 00 225 00 
65 48 2 wy 198 00 235 00 265 00 315 00 
Order by Style Number 
1519-2 
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BLANK SWITCHBOARD PANELS—Continued 














PRICES 
Slate Panels 

§1zEs InN INcHES ——————— ——_ List Prices ror VARIOUS FINISHES —————, 
Black Black Natural 
Height Width Thickness Bevel Marine Enamel Black - 
12 16 1 yy $ 7 90 $11 90 $ 9 00 
12 20 i 1% 10 00 14 95 11 00 
12 32 i 4 14 75 = 22 50 16 50 
YAR a eR ag I esas. 5s Sree a 
e + : is 11 75 17 60 13 00 
H 16 1 iy 15 00 15 40 16 80 
34 20 i iy 19 00 30 00 22 95 
24 32 1 G 28 50 44 25 34 00 
28 : ; ¢ 26 00 37 90 30 00 
36 16 1 28 50 40 50 35 00 
36 20 i 34 50 49 25 42 50 
36 24 114 he 40 00 58 00 49 50 
48 12 1% % 28-75 40 75 36 00 
48 16 11% 2 40 00 49 25 49 50 
48 20 1% 47 25 67 00 58 50 
48 24 134 57 50 81 00 76 50 
48 32 1% % 69 25 100 00 98 50 
48 12 1 ‘ 30 00 42 50 40 75 
48 16 1 3 42 00 58 00 55 50 
48 20 1 3 49 00 69 00 65 00 
+ 48 22 134 53 75 75 75 71 50 
48 24 1% $3 63 00 87 00 85 00 
48 32 134 90 00 113 00 110 00 
20 16 2 3 21 00 27 75 27 75 
j 25 16 2 24 50 32 50 32 75 
45 16 2 4% 44 50 59 50 63 00 
65 16 2 4% 63 00 85 00 90 00 
20 20 2 % 24 50 32 50 32 75 
25 20 2 4 31 00 41 00 43 75 
30 20 2 15 35 75 48 25 51 50 
45 20 2 3 54 50 73 00 87 00 
65 20 2 78 50 105 00 115 00 
4 20 24 2 6 29°00 39 00 41 75 
25 24 2 35 50 42 25 51 25 
30 24 2 41 00 45 50 59 75 
45 24 2 63 50 86 00 90 50 
65 24 2 91 50 124 00 135 00 
20 32 2 4 37 00 50 50 53 75 
25 32 2 45 50 62 00 65 75 
45 32 2 85 00 115 00 126 00 
65 32 2 4 130 00 173 00 197 00 
ba 20 40 2 % 45 50 62 00 65 75 
: 25 40 2 i 55 50 76 0O 80 00 
45 40 2 3 118 50 155 00 175 00 
65 40 2 170 00 225 00 260 00 

: § 
20 48 2 % 56 50 76 00 80 00 
1a 25 48 2 4 Tisis 96 50 106 00 
45 48 2 2 148 50 192 00 225 00 
65 48 2 4 220 00 285 00 335 00 
25 20 2 - int 36 00 46 25 60 00 
25 24 2 xi 41 00 53 50 se 70 00 
45 20 2 Yoxt 62 75 81 50 105 00 
; 45 24 2 4ox1 13 16 96 00 125 00 

: 


Order by Style Number 


. | | 1519-3 
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January, 1920 Westinghouse. Switchboard Accessories and Generator-V oltage Regulators Section 2-B 


SWITCHBOARD DETAILS 


In the following pages there are listed various details developed and used by the Westinghouse 
Electric & Manufacturing Company in the design and building of switchboards for all classes of service. 
This detail apparatus meets every requirement of the National Board of Fire Underwriters. 
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Section 2-B Westinghouse Switchboard Accessories and Generator-Voltage Regulators January, 1920 


SWITCHBOARD DETAILS—Continued 
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The numbers shown above refer to the “Index to Details”’ 


APPLICATION OF THE VARIOUS DETAIL Parts LISTED 
and also to the detail views on the following pages. 
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SWITCHBOARD DETAILS—Continued 


INDEX TO DETAILS 


(Refer to numbers on Fig. on preceding page and to detail views on following pages). 


DESCRIPTION FIGURE 
Barrier brackets for pipe mounting..... ae 97-98 
Beveled washers for front of panel....... tee TR ss sae 
Bolts, insulated and uninsulated......... 125-126 
Bus supports with corrugated insulators... 1 to 17 
emer TrAckets. «td... os is teks ee ee 23-24-20A 
SURE RSTOI RSIS, Bea Paes. Scie cian a sicia.cine 49-50-51 
PIGRDETICODDCT Oe 'e os hess bc the wed dee Ge 1 C0 Pte 
Bus-bar supports rear connected, type P... 19 
SPMEPISEISLESTEUTIGIS. , Gate. cle ass Nec cee tec eg 52-53 
Bus-rod brackets and supports........... 28-29-31-32-33 

36-37 

Be-eLTaty BIACKETS.... faves neds cs ces tose 2 44 
PAMMCBUPE OL SUTIIOTCS:. ciafo vis c sacig ose cis tne 64 22-25-26-27 
Bus wire and insulated turnbuckles....... 47 
BIRO GETS sera biceteisicis o's 01s doce oe die palatal 128 
PRISE. at ccte ches a chee oierm 0s csecscleee 84-85 
REMMHCCLOLE, LOG. v.00 ciclo s Mec csesee dente es 54-55 
Connectors, of copper tubing.......eceee 56-59 
TAHOAMICIAM PS is:sicrersfere-s Wwree co's Piietors ate 77-78-79 
Idler brackets with idlers......... wh alarotes 110-111 
Insulators, corrugated porcelain.......... 18-20 
Insulators, plain porcelain.............. ; 30-34-35 
Metal caps for switchboards............. 124 
WEE BELO RUS aire oidwate sve. Cle eneto. ¢.asauersta.a a. ae 48 
Mounting brackets for condenser sections.. 75-76 
Mounting brackets for current transformers 71-72 


DESCRIPTION FIGURE 
Mounting brackets for meters...........- 115 to 119, 121-122 
Mounting clamp brackets. .............. 99 to 104, 108-109 
Nameplates 52%. 00's cate sive oth cledhs Belelt ole’ aie 
Nuts, fancy hexagon, special finish....... 127 
Nuts for contact studs... cf2if.csh sce ece 64 
Pipe braces’and) clamps. 22...4..< es «odses 90-90A 
Pipe End caps ste cs «ciiewhe wale cela deinen 112 
Pipe brackets’. ot. 's'<i< sah thc eaten erumiere aveisib 81 
Pipe conduit. clamps wrsscesecick ob os Sates 80 
Pipe cross clamps.) g'sish «oi ds els ocd Wea os 105-106 
Pipe CnGSiian.. clisca site ove se core aalernte 88-89 
Pipe end iclampsi.w', vie 6 «cid ss eon eagks 86 
Pine fanges sack Pt dat ¢ steals etree feliaietsivie AEN 
PIPES HARGEClAIIDS clots id vialaldcieine enlocie wos 107 
Pipe mounting brackets.......... cossees F37-14-83-91-92 
Pipe Saddle.clam pedi cjeon vad eee oe esse 82 
Snhunt-lead holder y. .iact class scans coat 113A 
Shunt supporting brackets...........cee 114 
Switchboard mountings for rheostats..... 113B 
PREFMINAIS fe ataule sok tele clapoee ait, obese whe 8 61-64 
Universal auxiliary brackets...........0. 65 
Universal mounting brackets....... 66-67-68A-69 
Universal mounting blocks.............. 21 
Universal mounting straps............... 68 
Wall braces with angular adjustment..... 87,93 to 96 


MECHANICAL STRESSES ON BUS-BARS 


Mechanical stresses due to short circuits on the 
bus-bars must be considered in selecting the type 
and size of support. These short-circuit stresses 
may depend on the maximum ampere load, under 
short-circuit conditions, the distance between center 
lines of bus-bars, and the relative location of the 
bus-bars. 


The magnitude of these stresses with varying 
Kva. capacities, impedances, bus spacings etc., is 
graphically shown in the charts, Figs. 1A and 1B. 


These are self-explanatory and with the examples 
worked out on each chart, should offer a ready 
means for taking care of problems of this nature. 


Formulae for calculating the stresses are given 
below. 


To find the maximum force exerted between bus- 
bars caused by a single-phase or three-phase short- 
circuit current on a three-phase system, the busses 
arranged in a plane: 


7 T aa ee - a 


Let F =maximum force exerted in lbs. 
per ft. of bus. 
Kva. =normal rating of station, 
all synchronous apparatus. 
A =distance between busses in inches. 
Z =impedance in per cent, expressed in 
decimals, to point of short-circuit. 
V =line voltage. 
.27 x (Kva.)? 


including 


Then F = 
Ax V*x 2? 


To find the kva. rating of a support for use on a 
system with an impedance different from that given 
in the table, 


Let Kva.=rating given in table. 
=per cent impedance used in table, 
expressed in decimals. 
Kva."!=new Kya. rating. 
Zt=new per cent impedance expressed 
in decimals. 
Zt 
Then Kva.! = Kva. x ‘ 
Z 





1523-404 
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SWITCHBOARD DETAILS—Continued 











=/42,000 Amps. 


5 SC. current #164000 Amps. 
US J.C. 
Mox. Force on Bus-Bors*735 Losper Ft 


~~" > Ss 


c 
=S ILS 







s 

= 

Q 

S 

S 

S 

XQ 

S 

XS 

= 

= 

s 

n 

5 

D 

a 

s =| 3 uss 

wy BST] oS Cees FMS Cotes on 

BS a ee D 

FIG DISC | leh ini ke Bi Soa Soy SO aa OP lala Cnn oO oo a ae 

SS Sips tec S| Usa 

ai 

SN 

S 

Sse ica 

“> 

E wa 

vr M. 

ss aS 

~ 

“” E> 

gs J 18 
a 

S. Sst al 

~~ 

Sols bee a 

rel IN IS 

s° a 

= 

7 ie 

; ANI 

> IN ae 
BX 





| ms": 

i COC 
Wt I ae eee Se 
| RRR 


et 1528-41 





583 


January, 1920Westinghouse Switchboard Accessories and Generator-V oltage Regulators Section 2-B 


SWITCHBOARD DETAILS—Continued 
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é-Phase System with Bus Bars in a Plane. 
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SWITCHBOARD DETAILS—Continued 


TYPE P BUS-BAR SUPPORTS 
Standard Applications and Ratings 


These supports consist essentially of an insulator 
with suitable bus and mounting fixtures clamped on. 

The insulators are made of porcelain by wet 
process and have a brown mahogany glaze. The 
insulators are corrugated to insure ample creepage 
surface under service conditions. 

The fittings are made of malleable iron or cast 
brass and have a high grade, dull black, baked finish. 

Interchangeability of fittings on porcelains of 
different voltage but of same diameter of head or 
base is provided for. 

Voltage tests with all fittings on are given in 
table below. These tests are ample for ordinary 
applications and are well within the requirements 
of the recommendations of the American Institute 
of Electrical Engineers. The large creepage surface 
provided by the corrugations insures the ability 
of the insulator to stand the same test under service 
conditions. 
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For exceptional installations where an insulator 
of a higher voltage test may be desired, select from 
the next higher maximum service class. 


Maximum Service One Minute 
Voltage Dry Test Volts 
7500 20000 
15000 40000 
25000 65000 
35000 90000 
44000 115000 


Applications—Standard supports are listed for 
mounting from a flat surface or from a pipe. Bus 
fittings are available for round busses and for rec- 
tangular straps, supported on flat surfaces or edges. 

Fig. 1 shows some of the more common arrange- 
ments when mounted in cell structures. 

Ratings—Standard ratings are given in the Table 
1 below. When ratings required are in excess of 
those given, reference should be made to tables on 
succeeding pages, or to the nearest District Office. 





2500 2 12 9 12 1034 | 1514 | 10 12 1334 | 1314) 9 12 1314 | 12 934 | 12 134 
7500 34% 1214 | 1134 | 12 1244 | 17 13 1414 | 1484 | 1434 | 11 12 1434 13%4 1234 | 12 1434 
15000 5% 1514 | 1614 | 1634 | 1534 | 20% 1714 | 1834 | 1814 | 1844 | 1544 | 1548 1814 | 1634 | 1714 | 15% 18% 


*Dimension A for 2500 volts=724 inches and B=4}4 inches; for 7500 volts A=834 inches and B=5}4 inches, 


1523-60A 
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SWITCHBOARD DETAILS—Continued 


TYPE P BUS-BAR SUPPORTS 
Post-Type—Kva. Rating 


Minimum Maximum Kva. RATING OF SUPPORT, CORRESPONDING TO KvA. RATING 
Spacing Spacing OF STATION, ASSUMING 10 PER CENT IMPEDANCE TO 
Line Insulator Between Between Round PoInT oF SHORT CIRCUIT 
Service Base, Inches Busses, Supports, or Flat Bus MOuntTED ON EpGE 
Voltage Diameter Inches Feet Bus 3 to 4-inch Bus 5 to 6-inch Bus 
For Light Duty 
2500 2% 6 3 10000 SOO Mtge Ae! Va caiss o35 
7500 2% 8 3 35000 SO000 Waa + 0 
15000 2% 10 3 60000 SOUCY Pe aL led errs Ae 
For Medium Duty 
2500 3% 8 4 15000 13000 11000 
7500 3% 8 4 _ 47000 41000 34500 
15000 3% 10 ~ 90000 S1OCOM ee Bia ts Me 2S 
25000 3% 16 a 172000 160000 155000 
For Heavy Duty 
2500 4% 10 + 23000 21000 17000 
2500 4% 16 oS 30000 26000 24500 
2500 4% 20 4 33000 29000 27500 
2500 4% 24 4 36000 32000 30000 
7500 4% 10 4 72000 64000 60000 
7500 4% 12 4 79000 70000 65000 
7500 4% 16 b 91500 81000 75000 
7500 47% 20 4 100000 91000 85000 
7500 4% 24 4 120000 100000 92000 
15000 4% 12 4 135000 125000 120000 
15000 4% 16 4 160000 145000 138000 
15000 4% 20 4 175000 160000 150000 
15000 4% 24 4 190000 175000 170000 
25000 4% 16- 4 230000 220000 210000 
25000 4% 20 4 260000 247000 240000 
25000 4% 24 4 285000 270000 250000 


For Extra Heavy Duty 


Fig. 2 shows method of applying standard sup- 
ports to increase ratings. 


Insulator supports for extra heavy 
busses will be supplied, when desired, 
with insulator braces between the bus- 
bars, as shown in Figure 3. The com- 
plete support and brace are made up of 
standard parts. This arrangement is 
equally adaptable for frame or cell 
mounting, as shown in Figures 3 and 
3-A. Prices on application. 
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Direction of Stress due to Short-Circuit 


\ 





This Arrangement employs Standard Style Numbered Supports requiring the same 
Number as is ordinarily used for Single Supports, but 50 disposed that one half 
of the Porczizins gre in Compression trom Short-Circuit Stresses. 


Fic. 2—Extra-Heavy-Duty Bus ARRANGEMENT, BUSSES 
VERTICALLY MOUNTED IN SAME VERTICAL PLANE WITH 
BARRIERS 


EXAMPLE OF REQUIREMENTS 
6-Inch Bus, 15000 Volts 
No. Required Ap- 
proximately for each Fic. 3 
8 to 12 ft. run of 
Description 3-Phase Bus 


Main Support, similar to Style No. 23'7560 3 
Brace Support, similar to Style No. 237560 3 





1523-61A 
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SWITCHBOARD DETAILS—Continued 


TYPE P BUS-BAR SUPPORTS 


For Extra Heavy Duty 
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Direction of Stresses aue to Short-Circuit. 





Fic. 3-A 





. STANDARD SUPPORTS 


Type P bus supports with type R mounting and 

aay type F support—The bus clamp is of the two-bolt 

: type and will accommodate bus straps of 2 inches 

to 5 inches wide, and connections of 114 inches to 

414 inches. For 114 inch pipe mounting. 

Style number includes bus-clamping bolts for 

1 inch bus space and base for 114 inch pipe. Sup- 

ports with greater bus space and with 34 inch and 2 

inch pipe base can be supplied when ordered, except 

that supports having 4% inch diameter base re- 
quire a pipe not less than 114 inch diameter. 





i THE SWITCHBOARD DETAILS LISTED 
i] IN THESE PAGES MAY PROVE TO BE 

. . OF THE GREATEST ASSISTANCE TO 
| YOU. LOOK THEM OVER. 
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SWITCHBOARD DETAILS—Continued 


Table for Fig. 4 






































Complete ; Width | Width of | Diameter of APPROXIMATE DIMENSIONS IN INCHES »| Approx. 
Support | Service jof Bus,|Connection,| Insulator | Shipping 
Sty e No Voltage Inches Inches Base, Ve at. Ci oo a ee (ne an re Meat ane gee eee Weight, 
Inches A B Cc D E F G Lbs. 
| 
237792 7500 2 2 an 5 4h 4% 334 4% 456 2 5 
237792 7500 3 1 24 5 4H 4% 334 48 454 1 5 
237793 7500 a 3 3% 534 51% 5% 4% 5% 64 3 6 
237793 7500 3 3 3% 53% 5% 5% 4% 5% 6% 3 6 
237793 7500 4 14 3% 534 s% S% 4 S% 614 1% 6 
237794 7500 2 414 4% ix 6% 6% 5 5# 7% 4% 8 
237794 7500 3 4 4% 15 % 6% 5 5# 7% 4 8 
237794 7500 4 3 4% Tis 6% 6% 5 S# 74 3 8 
237794 7500 5 1% 4% ee 6% 6% 5 5 3h 1% 114 8 
237795 | 15000 2 2 2% 5 433 4% 334 6 454 2 5 
237795 | 15000 3 1 2% Lae 413 4% 334 6% 454 1 5 
237796 | 15000 2 3 3% 534 5% 1°5% 4 644 64% 3 | 6 
237796 | 15000 3 .? 3% 5% | 5% | 5% | 4% | 6% | 6% | 3 | 6 
237796 | 15000 oT 134 3% 534 5% 5% Aly 6% 6% 1% 6 
237797 15000 Ie) | 4% 4% 7x5 6% 6% 5 Vas 7% 414 8 
237797 | 15000 3 4 4% ate 6% 6% 5 ibe 1% 4 8 
237797 | 15000 4 3 4% fe 6% | 64 | 5 | TH 1g 3 8 
237797 15000 5 1% 4% i 6% 6% 5 sal Toy 7% 1144 8 
237798 25000 2 3 3% 534 5% 5% 44 | 944 614 3 6 
237798 | 25000 3 3 3% 534 5% 5% 41% 914 64 3 6 
237798 25000 4 144 3% 5% 5% 5% 4% 9% 6% 1% | 6 
237799 25000 2 4% 4% 7x 6% 64% 5 9% 1% 4hn 4 8 
237799 25000 3 4 4% Tx 6% 6% 5 eo se ola Ue E 8 
237799 25000 4 3 4% ix 6% 6% 5 | 945 7% 3 4 8 
237799 25000 5 14 4% 735 6% 63 5 | 94 7% 144 4 8 
237800 35000 2 3 4% Tz 5% 6% 44 1375 614 3 8 
237800 35000 se | 3 A 4% 7s 5% 6% 4% 1375 64 3p 8 
237800 35000 4 144 4% | Tze 5% 6% 4 13 fs 0% 14% 8 
237801 45000 2 3 4% | 748 5% 6% 4% 17s o4 3 8 
237801 45000 3 3 41% its 5% 644 4% 17%; 64% | 3 8 
237801 | 45000 4 1% 4% rie 5% 6% 4% 1172; 014 1% 8 
| | { 





























Type P bus supports with type F mounting 
and type F support—The bus clamp is of the 
two-bolt type and will accommodate bus straps of 
2 inches to 5 inches wide, and connections of 14% 
inches to 41% inches. 

Style number includes bus clamping bolts for 
l-inch bus space. Supports with greater bus space 
can be supplied when ordered. 


All insulator supports listed on this page with 
diameter of insulator base 274 inches are for light 
duty, those having a diameter 37% inches are for 
medium duty, and those of 47% inches are for 
heavy duty. 










































































Complete ’ Width | Width of |Diameter of APPROXIMATE DIMENSIONS IN INCHES | Approx. 
Support | Service |of Bus,/Connection,| Insulator | Shipping 
Style No. | Voltage | Inches Inches Base, : , —) Weight, 
Inches A B Cc D E F G@. Se Lbs. 
ee 
237482 7500 2 2 2% 5% |} 44 | 4% «1 «33 :«|:« 3H | 4% «| C2 5 
237482 7500 3 1 2% 5% 434 | 4 334 345 454 1 5 
237483 7500 2 3 3% 6% 5% 5 4i4 44 614. .| 3 6 
237483 7500 3 3 3% 6% | 5% 5 4% | 4 614 3 6 
237483 7500 4 1% 3% 6% | 5% |S 414 414 614 11g 6 - 
237484 7500 2 414 4% 8% | 6% | 6% | 5 434 7% 44 8 
237484 7500 “3 4 4h 8 6% 6% 5 434 1% 4 8 
237484 7500 4 3 4% 8% | 6% 61% 5 434 1% 3 8 
237484. 7500 5 114 4% 8 yr 6% 6% 5 4% | 1% 8 
237485 | 15000 2 2 2% 5% [°-4 4% 334 Ss 45672 5° 
237485 | 15000 | . 3 1 2% 5% 4 414 334 5 ¥5 454 1 5 
237486 | 15000 2 3 3% Sea hes Be eee 11S Sig ot 3!) ethene 
237486 | 15000 3 3 3% 6% | 8% 5 4l4 55% 61 3 8 
237486 15000 4 1% 3% 6% 5% 5 4 55% 64 1% | 8 
237487 15000 2 4% 4% 8 vs 6% 6% 5 6% 7% 444 12 
237487 | 15000 3 4 |. 4% Sir | o% 6 | 5 Sige erie 4-4 12 
237487 | 13000 Rel teas 4% 8 6%.| 6 | 5 6G Ten) 3 12 
237487 | 15000 Cheah yg ge 4% BH | 6% 64 | 8 o% | 7% | 1% 12 
237488 | 25000 ae) ete es 3% 6% | 5% 5 44 83% 614 3 12 
237488 | 25000 ie bot 3 3% 6% 5% 5 4 834 614 3 12 
237488 | 25000 4 14 3% 6% | 5% | 5§ 4h% 85% 614 1% 12 
237489 | 25000 2 4% 474 S45| Gatto |S 8% | 736 | 444 17 
237489 | 25000 3 4 4% 8% | 6% | 64% | 5 8% 1% 4 17 
237489 | 25000 cory es 4% 8 fe 6% 64 | § 8% Tig 3 17 
237489 | 25000 5 14 4% i "sy | ox 644 | 5 8% 1% 14 17 
237490 | 35000 2 3 4% 8% | 5% | 6% 4% | 12% 614 3 20 
237490 | 35000 3 3 4% 8% | 5% | 6% 444 | 121% 614 3 20 
237490 | 35000 4 14 4% 8% | 5% | 6% 444 | 121% 6% 144 | »20 
237491 | 44000 2 3 4% 8% | 5% | 64 | 4% | 16% 614 a7 AL Ph 28 
237491 | 44000 3 3 4% 85 | 5% | 64 | 4% | 16% 614 3 25 
237491-| 44000 een 43K 41% Bie | 5% | 644 | 4% | 16% 6% 114 25 









Order by Style Number 1523—5 
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SWITCHBOARD DETAILS—Continued 


Type P bus suyports with type R mounting 
and type R support—For bus rods, bus cable or 
bus tubes, up to 244 inches diameter. For 14-inch 
pipe mounting. 











APPROXIMATE DIMENSIONS IN INCHES 





> 




















Outside Diameter of | 
See |. Service | Diameter Insulated 
Style No. Voltage | of Bus Base 
Inches Inches, 
238128 7500 Max. 34 2% 
238129 7500 34 to 144 2% 
238130 7500 | 114% to 1% 2% 
238131 7500 | 13% to 1% 2% 
238132 7500 Max. 34 3% 
238133 7500 % to1% 3% 
238134 7500 | 1%to 1% 3% 
238135 7500 13g to 134 3% | 
238136 7500 | 1% to 1% 4% 
238137 7500 | 13% to 134 4% 
238138 7500 | 134to2% 4% 
aes | ago aes a | 
ax. g 
238141 15000 | 34 to 1% 2% | 
238142 15000 | 1% to1% 2% «| 
338144 | isoo0 | Max. $ st 
9 | ax. 7 8 | 
238145 | 15000 3% to 1% 3% 
238146 | 15000 | 14% to1% 3% 
238147 15000 1% to 1% 3% 
238148 15000 14% to 1% 4% 
238149 15000 134 to 134 4% 
238150 15000 1% to 2% 4% | 
Svea see say coum | 
ax. %4 48 | 
238153 25000 ee 1% 3% 
238154 25000 114 to 1% 3% | 
238155 25000 134 to 1% 3% 
238156 | 25000 14% to 1% | 4% 
338157 | 25000 | i%to1% | 4% 
238158 {| 25000 | 134 to2% 4% 
eet | | eee hoa 2 
ax. 3%4 K% 
238161 35000 34 to 144 4% | 
238162 35000 1% to 1% 47% 
238163 35000 | 13% to 134 47% 
238164 44000 Max. 3% 4% 
238165 44000 %to1k% | 4% 
238166 | 44000 | 1K to 1% 47% 
238167 44000 | 18% to 1% 4% | 
| | 





Type P bus supports with type F mounting 
and type R support—For bus rods, bus cable or 
bus tubes, up to 214 inches diameter. 


All insulator supports listed on this page with 
diameter of insulator base 274 inches are for light 
duty, those having a diameter 37% inches are for 
medium duty, and those of 47 inches are for 
heavy duty. 


| Outside Diameter of 
| Service Diameter Insulated 

| Voltage of Bus Base 

| Inches Inches 
| 

| 





Continued on following, page 


Order by Style Number 
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SWITCHBOARD DETAILS—Continued 


Table for Figure 7—Continued 


Se 






































: Outside Diameter of | APPROXIMATE DIMENSIONS IN INCHES | . 
ert. a Diameter Insidtteddd boo: tt a eR ey A, Ane 
Style No. anc of Bus Base Weight, lbs. 

Inches Inches A B Cc D E F 
238176 7500 1% to 1% 4% 8% 5% 6% 58 4 i 8 
238177 7500 1% to 1% 4 8x0 Si 6% i 45 1 8 
238178 7500 13% to 2% 4% 835 5% 6% 5 4} 1s 8 
238179 7500 2% to2% 4% 8 ir 5% 6% 58 45 1# 8 
238180 15000 Max. % 2% 5% 334 46 4s 5% bu 5 
238181 15000 54 to1% 2% 5% 3% 44 43; 5\% py 5 
238182 15000 134 to 1% 2% 5% 3% 4, 4s 5\% 84 5 
238183 15000 13¢ to 134 2% 5% 334 44 4g 5% 1 5 
238184 15000 Max. 3% 3% 6% 4% 5 45 5# ts 8 
238185 15000 34 to 14% 3% 6% 4% 5 48 5S 4 8 
238186 15000 136 to 134 3% 6% | 4 1 5 a | 5H i} 8 
238187 15000 134 to 134 3% 6% 44 5 4p 54 1p 8 
238188 15000 11% to 1% 4y 83; 5% 6% 54 54% % 12 
238189 15000 1% to 134 4% 83; 5% 6% 5# 54% 1 12 
238190 15000 13% to 2% 4% 835 5% 614 58 5% 13 12 
238191 15000 2% to 24% 4% 8 5% 6% 54 5% 1} 12 
238192 25000 Max. 4% sO 3% 6% 44 5 4% 85 ate 12 
238193 25000 4 to 14 3% CHS dig oS 44 | 8% it 12 
238194 25000 134 to 13% 3% 6% 44 5 4H 835 % | 12 
238195 25000 13% to 1% 3% 6% 4% 5 4% 8a; try 12 
238196 25000 1% to 1% 4% 8% 5% 614 5# 8H % 17 
238197 25000 134 to 13% 4h 83; 5% 6% 5# Bit 1 | 7 
238198 25000 134 to 2% 4 8; 3H 6% 5# 843 tae] 17 
238199 25000 2% to 23 4 8% 5 6% 5% giz 1 17 
238200 35000 Max. % 47 8% 4% 6% 4H 114% 1s 20 
238201 35000 i to 1% 4} 835 4% 6% 4% | 112% uO 20 
238202 35000 134 to 13% 47 835 4% 64 4% | 112% ue 20 
238203 35000 13% to 1 4} 835 4h, 614 if 11% tide a 20 
238204 44000 Max. % 4% 83 44 6% 4 16% tr | 25 
238205 44000 % to 1% 4% 8% 44 6% 4 16%; | 25 
238206 44000 114 to 13% 4% 8% 4% 6% 4% 16% % | 25 
238207 44000 13% to 134 4% 83; 414 6% 4% | 16% 1% 25 














Type P bus supports with type R mounting supplied when ordered, except that supports having 
and type U support for 114-inch pipe mounting. 4%%-inch diameter base require a pipe support not 
Supports for 34-inch or 2-inch pipe base can be less 144 inches diameter. 





Qa 

Hf ; Approx. 
APPROXIMATE DIMENSIONS ININCHES «© Shipping 

Weight 

a |p| c|p|e#|F | c| & | Pounds 

HH 412% |2% 15% | 1% 3% S 

5 4 | 32 | 3% | 5% | 1% Te | 6 

7 44 | 4% | 44 | 6 2% rs | 8 

4 %| 2% | 2% | Ox | 1% % 5 

5 % 13H | 3% || 1%] &| 8 

i a | 4% | 41g | 73% | 2% Te 12 

5 ¥y| 3) | 35% | 954 11% is 12 

73s 44 | 4% | 414 |104% | 24 Te 17 

1x5 y 334 | 3% 1134%11% we 20 

1s 333 | 356 173% | 1% Yes 25 








All insulator supports listed on this’ page with diameter of insulator 
base 27% inches are for light duty, those having a diameter 37% inches 
are for medium duty, and those of 474 inches are for heavy duty. 








Type P bus-suppoert with type F mounting and type U support 















o 
= : tf 
Diam.of Approx. 
Support | Service |Insulator APPROXIMATE DIMENSIONS IN INCHES ger ox. Ge 
Style | Voltage | Base —————| Weight 
No. Inches Cc D|E F G | H | Pounds 
238823 44, |2%|2%)4 114 % 5 
238824 S134 | alae isl. el 6S 
238825 6% | 4% | 4 5 | 2% 8 
238826 4 | 23 27 5% | 1% % s 
238827 34 | 3% |oy |1%1 wl 8 
238828 6% | 4 4 6 23 te 12 
238829 37 35% | 8 1% nt 12 
238830 644 | 4 444 | 9% | 2% rf 17 
238831 64% | 344 | 3% |12% | 1% ty 20 
238832 64% | 34% | 3% (16H | 1% ts 25 









Order by Style Number 





1523—7 
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SWITCHBOARD DETAILS—Continued 


Type P bus-supports with type R mounting 
and type E support—The bus-clamp” is of the 
three-bolt clamp type and will accommodate bus- 
straps of 2 inches to 6 inches wide. For 114 inch 
pipe mounting. 

Style number includes bus-clamping bolts for 
1144-inch bus space and base for 14-inch pipe. 
Supports with greater bus space and with 34-inch 
or 2«inch pipe base can be supplied when ordered 
except that supports having 47% inch base require 
a pipe support, not less than 144 inches. 



































Diam. Approximate |Approx. 
Complete Height} of Dimensions _|Shipping 
Support | Service jof Bus, ppelator in. Inches Wt.,Lb. 
Style No.| Voltage|Inches| Base, |_____ 
Inches | A] B}C;D|E 
237804 7500} 3 | 3% |533/414|514|5y,1614] 10 
237805| 7500| 4 | 3% |54latelsigisaylo%%| 10 
237806 7500| 5 | 3%% |54$l4%4151</5 341044] 10 
237807| 7500| 6 |: 3% [543/4%|514|5 s316%4| 10 
237808] 7500| 3 | 4% |7ss\5° |6%s|5441754| 12 
gees) |) Pe BR 
o37bT)) Je00| 6 a 77415 (6465441754 12 
237813) 15000 | 3 | 3% |544l4%4|5t<lod8lo%4| 12 
237813) 15000 | 4 | 3% |5Hl4tsl5telodilols| 12 
237814) 15000| 5 | 3% |5eslatsisi<iodtiors| 12 
237815) 15000 6 | 3% 5 147815 736 431678 a 
37817 1eoo0 +» HEL PP REE Abels Cielo alzse 16 
237818] 15000! 5 | 4% |7akls |6%glo28l75<| 16 
23'7819| 15000} 6 | 4% |7ah/5 l6tsloa8l75<| 16 
237820| 25000| 3 | 3% |s4alai|siziosiois| 16 
237821| 25000| 4 | 37 |sailaigisiciosiot<| 16 
237822] 25000 | 5 | 3% |544l4te[5<l0s|6%<| 16 
237823| 25000| 6 | 3% |5si4tel5t<l0¢516%4| 16 
rea ees] 2 Fee ieg 
8 72 8 
237826] 25000 | 5 4% |75h\5 logo asl754| 21 
237827| 25000| 6 |- 4% (735 l6tslozl75<| 21 





















































Diam. Approximate /|Approx. 
Complete Height of Dimensions |Shipping 
Support | Service |of Bus,|Insulato: in Inches Wt., Lb. 
Style No./Voltage|Inches| Base, 

' Inches} A] B/C; D(E 
237496) 7500 3 3% |6Kl4uK)/5 [416% 10 

237497] 7500 4 3% [6% 1414615 |434|6%| 10 
237498] 7500 5 3% |6Kl4!5 [43416 10 
237499] 7500 6 3% |6K/4K)5 |4%161% 10 
237500; 7500 3 4% [8/5 |614|454/7% 12 
237501| 7500 4 474 |83%15 |oigla5<|75<| 12 
237502) 7500 5 41% [8x45 |61g\45el754| 12 
237503| 7500 6 4% [8315 lotglasei754| 12 
237504; 15000 3 3% j|6Kl4K)5 [5 316% 12 
237505] 15000 4 3% 6Kl4KIS [5 31644 12 
237506| 15000 5 3% 1674141415 |5 Slow! 12 
237507) 15000 6 3% 6KRNAMIS [5 %16% 12 
237508] 15000 3 4% 18/5 1644/6 |75% 16 
237509) 15000 4 4% 8S. 6416 175% 16 
237510] 15000 5 4% 8x55 [66 175% 16 
237511) 15000 6 4h 84/5 164416 |7% 16 
237512] 25000 3 3% 6KBl4K5 18 16% 16 
237513] 25000 4 34% |6KAKIS  |8 %i6¢ 16 
237514! 25000 5 3% |6K4K'5 18 low 16 
237515| 25000 6 3% 6KAKIS |8 16% 16 
237516] 25000 3 4% |8%/5 [6144/8 84/75% 21 
237517} 25000 4 4% \83515 1614/8 34175 21 
237518] 25000 5 4% BIS 161418 34/7% 21 
237519) 25000 6 4% 8x5 [6149/8 34/754 21 

| 





Type P bus-supports with type R mounting 
and type E support—The bus-clamp is of the 
four-bolt type and will accommodate bus-straps of 
3 inches to 6 inches wide. For 114 inch pipe 
mounting. 

Style number includes bus-clamping bolts for 
114 inch bus space and base for 114 inch pipe. 
Supports with greater bus space and 34 inch or 2 
inch pipe base can be supplied when ordered, except 
that supports having 47% inch base require pipe 
support not less than 114 inches. 


All insulator supports listed on this page with 
diameter of insulator base 27¢ inches are for light 
duty, those having a diameter 37% inches lare for 


Type P bus-supports with type F mounting 


and type E support—The bus clamp is of the 


three-bolt type and will accommodate bus-straps of 
3 inches to 6 inches wide. 





Fic. 11 


_ Style number includes bus-clamping screw for 114 
inch bus space. Supports with greater space 
supplied when ordered. 








Fic. 12 


Bee table on following page 


medium duty, and those of 47% inches are for 
heavy 7 duty. 


Order by Style Number 


[1523-8 
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SWITCHBOARD DETAILS—Continued 


Table for®Fig. 12] 








Diam. 





ait f Approximate Approx. 

Complete] service ae rages Dimensions Ship- 
Support, lVoltage} Bus, | lator in Inches ping 

Style No. Inches | Base, Weigitt, 
Inches} A|Bl]c|DIE s. 
237828] 7500} 3 3% [5B4Kl5S KIS al6%! 12 
237829| 7500| 4 3% |5 3314 14|5 1415 alot) 12 
237830| 7500] 5 3% (53l4%el5tel5aloi| 12 
237831] 7500 6 31% [S34 4[SMeIS HOM] 8612 
237832| 7500] 3 41% |7se15 1646|544/7541 14 
237833| 7500| 4 414 |775/5 [61615441754] 14 
237834| 7500| 5 474 |73515 |6141545/754| 14 
237835| 7500] 6 4% |77515 61415351754). 14 
237836| 15000 | 3 3% |53]414]5 6loilors) 14 
Ge] ies] s | Se RIRAEn Gy it 

% 41415 4% 
237839] 15000] 6 | 3% |5{H]4i</5iclotlors 14 
arent) ils | alee Goes i 
7g \lz 72|9 33 8 

237842| 15000} 5s | 42% |7a415 |oislo23\7541 18 
237843| 15000] 6 474 177515 1614/6 331754] 18 
237844| 25000 | 3 37% |538laisloelo%l 18 
aees| 298) ¢ | SR HRMEOB Sea i 
237847] 25000] 6 | 374 |silaicsicosletd 18 
237848) 25000 | 3 4% |7E15 loigloat|75¢1 33 
237849| 25000] 4 414 |772/5 |614|9 2417541 33 
237850] 25000] 5 474 |735|5 |614|024175| 33 
2378511 25000! 6 474 173415 |616|924/754| 33 





Type P bus supports with type R mounting 
and type E-I support, for vertical bus-straps of light 
capacity only. For 114-inch pipe mounting. 

Style number includes base supports for 114-inch 
pipe. Supports with 34-inch or 2-inch pipe base 
supplied when ordered, except that supports having 
47-inch diameter base, require a pipe support not 
less than 114-inch. Bus rests in the support but is 
not clamped in it. These supports may be applied 
when the station capacity does not exceed 5000 Kva. 


Type P bus supports with type F mounting 
and type E support—The bus-clamp is of the four- 
bolt type and will accommodate bus-straps of 3 
inches to 6 inches wide. 

Style number includes bus-clamping bolts for 114 
inch bus space. Supports with greater bus space 
can be supplied when ordered. 


All insulator sup- 
ports listed on this 
page with diameter of 
insulator base 2% 
inches are for light 
duty, those having a 
diameter 374 inches 
are for medium duty, 
and those of 4% 
inches are for heavy 





Diam. A 
° EN I ; pprox. 
Complete | Service of ee eeNe OMe e Shipping 
Support Voltage Insulator - . Weight 
Style No. re Pounds 
nches : 
A B C D 
238117 7500 2% 434/46] 434] 334 5 
238118 7500 3% 5#%|5%| 48)/4% 6 
238119 15000 2% 421414) 64! 334 5 
238120 | 15000 3% |5315%| 6] 41% 8 
238121 25000 3% 5#H/5%)] 9314% 12 
238122 | 35000 4% | 735) 6141123381 414] 20 
238123 | 44000 A “lt 7 ]656 17 st 43K bh -25 





Type P bus supports with type F mounting and 
type E-1 support, for vertical bus-straps. Bus rests 


in the support but is not clamped in it. 


These 


duty. 








; Diam 2 
e Height| of Approximate Approx. 
are Service| of | Insu- Dimensions Ship- 
Support lVoltage| Bus, | lator in Inches ping 
Style No. Inches | Base Wer 
Inches} 4|B|cI| DIE S. 
237545| 7500 | 3 3% |6v|434|5 [4316 %4 12 
237546 7500 4 3% |6%)44|5 |43516% 12 
237547| 7500| 5 3% 67141415 l4%l6ls| 12 
237548] 7500 6 3% |6 4144615 |42lolgl 12 
237549] 7500 3 47% |8ie|5 |644/4541754) 14 
237550| 7500 4 4% 1835/5 |64]4541754| 14 
237551| 7500 5 47% |82:|5 16%4l45¢175<1 14 
237552| 7500 6 4% |8%15 16'4|4541754] 14 
LS 15000 3 3% |6%)414]5 |Si&|6¥s) 14 
15000 4 3 4l4U4l5 153%161 
237555| 13000 | s | 3% levlails |eiles| 14 
237556] 15000 6 3% |674/4415 5 l6l4| 14 
237557] 15000 3 47% |83%15 161416. 1751 18 
237558] 15000 4 47% |83%5|/5 [6416 |75% 18 
237559] 15000 5 47% |8i5|S [63416 [754] 18 
a37661| 25000 | 3 | 248 (eiiaidc“Ioalesd 3 
237562| 25000| 4 | 3% lozclaicls Iselota 18 
237563) 25000 5 3% 164%l4415 |841614) ..18 
237564] 25000 6 3% |6%14%4|5 18%|6%)°° 18 
237565) 25000 3 41% |8%15 |6141834|754| 33 
237566 25000 4 4% 18315 |6141834|754| 33 
237567| 25000] 5 4% 183515 161418341754] 33 
2375681! 25000 6 47% |\8x%|5 1614}834|7%! 33 




















supports may be applied when station capacity 
does not exceed 5000 Kva. 





Fic. 15 


See table on following page 


Order by Style Number 


1523-9A 
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SWITCHBOARD DETAILS—Continued 


Table for Fig. 15 





Complete Diameter of 


Service 
Support Insulator Base, 

Style No. Voltage Inches a 
238110 7500 2% 5% 
238111 7500 3% 6% 
238112 15000 2% 5% 
238113 15000 3% 6% 
238114 25000 3% 6% 
238115 35000 4% 8% 
238116 — 44000 | 4h 8% 

| 

{ 


APPROXIMATE DIMENSIONS IN INCHES 





a i | a | i | 





Type P bus-supports with type R mounting 
and type F support—The bus clamp is of the 
four-bolt type and will accommodate bus straps of 
3 inches to 6 inches wide and connections of 44% 
inches and 6 inches. For 114-inch pipe mounting. 

Style number includes bus-clamping bolt for 1 
inch bus space and base for 114-inch pipe. Supports 
with greater bus space and for 34-inch or 2-inch pipe 
base can be supplied when ordered, except that 
supports having 47-inch diameter base require a 
pipe support not less than 114-inch diameter. 


All insulator supports listed on this page with 
diameter of insulator base 27% inches are for light 
duty, those having a diameter 374 inches are for 
medium duty, and those of 4% inches are for 
heavy duty. 














Complete ae Width of Width of Diameter of 
Support, Valence us Connectors 
Style No. OARS Inches Inches 
238636 7500 3 4% 
238637 7500 4 414 
238638 7500 5 4h4 
238639 7500 6 444 
238640 7500 3 6 
238641 7500 4 6 
238642 7500 5 6 
238643 7500 6 6 
238644 15000 3 4% 
238645 15000 4 4 
238646 15000 5 4 
238647 15000 6 4l4 
238648 15000 3 6 
238649 15000 4 6 
238650 15000 5 6 
238651 15000 6 6 
238652 25000 3 44 
238653 25000 4 44 
238654 25000 5 4% 
238655 25000 6 4h6 
238656 25000 3 6 
238657 25000 4 6 
238658 25000 5 6 
238659 25000 6 6 


DIMENSIONS IN INCHE 





w 
OQ 
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o 
) 


Aaa an 
RAR SRONOR AARON 


ann 
~ 





NAINA Nanny anand 
cechactiatpunpemantin acl cf och athantuaeatand tact ictaepatanets | 
OWOSSO OODOODAAAAAAAAnCMNANnannan 
SHEREREE SE EK SRE eR epee oat 

SEES ee reese ener 


DADAMMAMUMADR 
BRON OR AA 


Order by Style Number 
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SWITCHBOARD DETAILS—Continued 


3 inches to 6 inches wide, and connections of 414 
inches and 6 inches. 

Style number includes bus clamping bolt for 
1 inch bus space. 


Type P bus-supports with type F mounting 
and type F support—The bus clamp is of the 
four-bolt type and will accommodate bus straps of 





¢ 


i LL La a 















































Complete Width} Diam. APPROXIMATE Approx. 
Support, Width} of | of Insu- DIMENSIONS IN INcHES _ [Shipping 
Style Service| of Bus, | Con- lator Weight 
No. Voltage} Inches |nectors Base, Lbs. 
Inches} Inches A B C F 
————q— | um — | | 
238660 | 7500 3 4% 3% | 6%) 4aKls | yl %% 9% 
238661 7500 4 Als 3% | 6%] 41%] 5 6%| &% 13 
238662 | 7500 5 414 3% | 6%! 414) 5 Yl 3% 13 
238663 7500 6 414 3% | 6%) 4%] 5 Yl 8% 13 
238664 7500 3 6 41% 83%! 5 6% Bl &%i 14 
238665 7500 4 6 4% 8%! 5 6% 75%| & 17 
238666 | 7500 5 6 4% | 8%|5 | 6% 54) 84 17 
238667 7500 6 | 6 44%, | 8%! 5 | 61% | 754| 34 19 
238668 | 15000 3 414 3% =| 6%l 4%! 5 | 6%| %& 10 
238669 | 15000 4 4% 3% 6%| 41%] 5 5/ 13 
238670 | 15000 5 4 3% | 6%) 4%) 5 34 14 
238671 | 15000 6 4% 3% | 6%} 41%] 5 | 8% 15 
238672 | 15000 3 6 4% | 88/5 | 6% | 54) 45 
238673 | 15000} 4 6 (}) 4% sikbs | 64 54| 18 
238674 | 15000 5 6 | 4% | 8%15 | 64 84} 19 
238675 | 15000 6 6 4% 84%) 5 | 6% 34,\\ 20 
238676 | 25000 o 4le 3% 6%) 4%] 5 5% | 13 
238677 | 25000 4 44 3% 6%] 4%! 5 54/ 16 
238678 | 25000 5 44 3% 674) 446| 5 34} 17 
238679 | 25000 6 416 3% | 6%) 4%) 5 84 18 
238680 | 25000] 3 | 6 4% | 8% 5 | 614 5%; 18 
238681 | 25000 4 6 4% | 8%1 5 | 644) b% 21 
238682 | 25000 5 6 4% 83/5 | 6% 34 | D2 
238683 | 25000 6 6 4% | Sie) 5 | 614) *4 | 23 








Corrugated porcelain insulators, parts of bus-bar supports listed and illustrated on previous pages. 
















































Porcelain | Maximum APPROXIMATE DIMENSIONS IN INCHES | Approx. 
Insulator | Service ‘ ee | Number |Shipping 
Style Voltage | | Rings Weight 
No. A B Lae EN he Re: 8 Lbs. 
—_—— | | — _ |— 
242000 7500 53% 4% | Ate 434 | 3% 33 hast 
242001 7500 434 3% 3% S9g 1 ade oy Ths C2 
242002 7500 334 2% | 35% 34 2% 3 3 
242003 | 15000 eh 206 pestee nen 4s he 3% tls 2 
242004! 15000 4 | 3 | Sige de 38; 2% 5 4 
242005 15000 33 2% 5 334 23% ) 5 
242009 | 25000 434 3% 8 BAG? th cate. 9 8 
242008 25000 534 4% 8x5 434 | 3% | 9 12 
Fic. 18 242007 35000 534 4% 1134 33% 2% | 14 16 
242006 44000 534 4% } 15% | 334 | 2% 20 b= 220 
Type P bus-bar support, rear-connected—Figs. 
19 and 19A show rear connected type P bus-bar 
supports. If rear-connected supports are to be 
used with front-connected supports, give cross ref- 
erence in ordering, to insure that the two sets match. Reps 3 
Wa) efi. Shia holes eS} 
Style Number includes support complete without I eR a 
contact nuts and mounting blocks. See Fig. 19B. | 
| 
. . . . f 
All insulator supports listed on this page with 
dir meter of insulator base 27% inches are for light 
duty; those having a diameter of 37% inches are for 
medium duty, and those for 474 inches are for 
heavy duty. 
ala ma Dias Thds 
) 
Fic. 19 Fic. 19A 
Order by Style Number 
784 1523-11 
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SWITCHBOARD DETAILS—Continued 


TYPE P BUS-BAR SUPPORTS, REAR-CONNECTED 
WITH 3 TO 6-INCH TYPE E BUS CLAMPS 


With 5-Inch Base 


Style 


No. Amperes 


For 7500 Volts 
Thickness of Wall 14 Inch 


288348 400 
288349 600 
288350 1200 
288351 1600 
288352 2000 
288353 400 
288354 600 
288355 1200 
288356 1600 
288357 2000 

Thickness of Wall 4 Inches 
288368 400 
288369 600 
288370 1200 
288371 1600 
288372 2000 
288373 400 
288374 600 
288375 1200 
288376 1600 
288377 2000 


For 15000 Volts 
Thickness of Wall 14 Inch 
288388 400 


288389 600 
288390 1200 
288391 1600 
288392 2000 
288393 400 
288394 600 
288395 1200 
288396 1600 
288397 2000 

Thickness of Wall 4 Inches 
288408 400 
288409 600 
288410 1200 
288411 1600 
288412 2000 
288413 400 
288414 600 
288415 1200 
288416 1600 
288417 2000 


For 25000 Volts 
Thickness of Wall 14 Inch 


291520 400 
291521 600 
291522 1200 
291523 1600 
291524 2000 
291525 400 
291526 600 
291527 1200 
291528 1600 
291529 2000 

Thickness of Wall 4 Inches 
291540 400 
291541 600 
291542 1200 
291543 1600 
291544 2000 
291545 400 
291546 600 
291547 1200 
291548 1600 
291549 2000 


With 4-Inch Base 


For 7500 Volts 
Thickness of Wall 14 Inch 
288444 600 
288445 600 
Thickness of Wall 4 Inches 
288446 600 
288447 600 


For 15000 Volts 
Thickness of Wall 14 Inch 
288452 600 


288453 600 

Thickness of Wall 4 Inches 
288454 600 
288455 600 


Order by Style Number 


Width of Busses 


Inches 
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se 


288358 
288359 
288360 
288361 
288362 


2 3 
288364 
288365 
288366 
288367 


288378 
288379 
288380 
288381 
288382 


288383 
288384 
288385 
288386 
288387 


288398 
288399 
288400 
288401 
288402 


288403 
288404 
288405 
288406 
288407 


288418 
288419 
288420 
288421 
288422 


288423 
288424 
288425 
288426 
288427 


288448 
288449 


288450 
288451 


288456 
288457 


288458 
288459 


1523-63A 
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SWITCHBOARD DETAILS—Continued 


TYPE P BUS-BAR SUPPORTS, REAR-CONNECTED 
WITH 3 TO 6-INCH TYPE F BUS CLAMPS 
With 5-Inch Base 


Width of Width of 
Busses Style Busses Style 
Amperes Inches No. Amperes Inches’ Ne oO. 


For 7500 Volts 
Thickness of Wall 14 logy 


400 3 287630 5 287640 
600 3 287631 600 5 287641 
1200 3 287632 1200 5 287642 
1600 3 287633 1600 | 5 287643 
2000 3 287634 2000 5 287644 
400 4 287635 ='400 6 287645 
600 4 287636 600 6 287646 
1200 4 287637 1200 6 287647 
1600 4 287638 1600 6 287648 
2000 4 287639 2000 6 287649 

Thickness of Wall 4 Inches 
400 3 287650 400 5 287660 
600 3 287651 600 5 287661 
1200 3 287652 1200 5 287662 
1600 3 287653 1600 5 287663 
2000 3 287654 2000 5 287664 
400 4 287655 400 6 287665 
600 4 287656 600 6 287666 
1200 4 287657 1200 6 287667 
1600 4 287658 1600 6 287668 
2000 4 287659 2000 6 287669 

For 15000 Volts 

Sager of Wall 14 Inch 
400 3 400 5 287680 
600 3 287671 600 5 B87 68t 
1200 3 287672 1200 5 287682 
1600 3 287673 1600 5 287683 
2000 3 287674 2000 5 287684 
400 4 287675 400 6 287685 
600 4 287676 600 6 287686 
1200 4 287677 1200 6 287687 
1600 4 287678 1500 6 287688 
2000 4 287679 2000 6 287689 

; nda hauenae of Wall 4 ae 
400 ‘ 00 5 287700 
600 3 287691 600 5 287701 
1200 3 287692 1200 5 287702 
1600 3 287693 1600 5 287703 
2000 3 287694 2000 5 287704 
400 4 287695 400 6 287705 
600 4 287696 600 6 aahpe 
1200 4 287697 1200 6 287707 
1600 4 287698 1600 6 287708 
2000 4 297699 2000 6 287709 

For 25000 Volts 

anigoerr of Wall 14 Inch 
400 3 400 5 291816 
600 3 291807 600 5 291817 
1200 3 291808 1200 5 291818 
1600 3 291809 1600 5 291819 
2000 3 291810 2000 5 291820 
400 4 291811 400 6 291821 
600 4 291812 .600 6 291822 
1200 4 291813 1200 6 291823 
1600 4 291814 1600 6 291824 
2000 4 291815 2000 6 291825 

Thickness of Wall 4 Inches 
400 5 291827 400 5 291837 
600 3 291828 600 5 291838 
1200 3 291829 1200 5 291839 
1600 3 291830 1600 5 291840 
2000 3 291831 2000 5 291841 
400 4 291832 » 400 6 291842 
600 4 291833 600 6 291843 
1200 4 291834 1200 6 291844 
1600 4 291835 1600 6 291845 
2000 4 291836 2000 6 291846 

Order by Style Number 
é > , 1523-640 








St 
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SWITCHBOARD DETAILS—Continued 


TYPE P BUS-BAR SUPPORTS—REAR-CONNECTED 
WITH 3 TO 6-INCH TYPE F BUS CLAMPS 











With 4-Inch Base 
Width of Width of 
Busses a Busses * Style 
Amperes Inches 0. Amperes Inches No. 
For 7500 Volts 
Thickness of Wall 4% Inch 
400 3 288428 600 3 288432 
400 4 288429 600 4 288433 
Thickness of Wall 4 Inches 
400 3 288430 600 3 288434 
400 4 288431 600 4 288435 
For 15000 Volts 
Thickness of Wall 14 Inch 
400 3 288436 600 3 288440 
400 4 288437 600 4 288441 
Thickness of Wall 4 Inches 
400 3 288438 600 3 288442 
400 4 288439 600 4 288443 
Corrugated porcelain insulator, for rear-connected bus-bar supports. 
S500 OOO 
Thick- DIMENSIONS IN INCHES 
Porcelain, |Maximum|] _,2<Ss gree 
Insulator | Service of ee k B D S Weight 
Style No. | Voltage ached F G H J Lis? 
12 | | 238801 7500 4 1g | 734 |] 3% | 2% 3 3348 | 3%)2% | 3% 15 
Atti tr tk tr 938802 7500 4 Ss7 1178 | 34%) 2 14 3 3344 | 3%|12%\ 3% 15 
238803 7500 4% ig | 84 14% 3%4 4 4425 | 4%|3% | 4% 15 
238804 7500 “|. 4 535 [1248 | 44% | 344] 4 | 446 | 4% | 3% | 4% 18 
238805 | 15000 |» % | 1dr | 10% | 346] 2%] 3 | 348 | 3% | 2% | 3x5 18 
238806 15000 4 S37 | 1455 | 3% | 2% 3 338 | 3%) 2% | 3x5 18 
238807 | 15000 Yy|isy | 10% | 446] 3%] 4 | 44 | 44] 3% | 45 18 
238808 15000 -| 4 5% 115%) 4%] 3% 4 445 | 4%) 3% | 46 20 
dat 238809 | 25000 Yy | ids |16% | 3% | 2%) 3 | 4% | 3%) 2% | 3% 20 
At 938810 | 25000 4 Say | 20%; | 33412%] 3 | 44 | 3%12%)1 3% 20 
238811 25000 yy 12, | 163%) | 434|3%| 4 | 544 | 4%] 3%) 4% 20 
238812 25000 4 5a5 | 20% | 434 | 3% 4 54% |4%|3%)4% 20 











Bus-strap brackets for 4 to 10 inch bus, low 
tension, 600 volts maximum, heavy capacity, 
frame mounting. This bracket is designed to carry 
very heavy buses; it consists of a slate slab for the 
rider and slate blocks for the spacers. A separate 


get of riders and spacers is required for each bus. 


22 
_—— 


Style No. 





164253 
164254 
164255 
164256 
" 164257 
164258 
164259 
164260 


— re 
COMAHOM 


A 





an 


DIMENSIONS IN INCHES 





wo 





DP PPD wNN 


” “Approx 
4 Shy ping. 
Weight, Lbs. 





YS 14 


——_———— 


Order by Style Number. 


Fic. 20A 


The bracket.is designed to be supported on a flat 
surface, such as the top side of a horizontal angle. 
The style number includes all necessary parts for 
one complete bracket, except the supporting angle. 





#523-65A 
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SWITCHBOARD DETAILS—Continued 


Universal mounting block for post type bus 
supports, front-connected.—Fig. 21 shows a useful 
arrangement for mounting the corrugated, insulated 
post type bus support to wall. The mounting block 
should be built into the wall, of concrete or brick, 


Style No. 
247235 


Description 


Cast iron universal mounting block, without mounting bolts. 


during construction, making a handy mounting for 
the supports, as the mounting bolts may be placed 
in position later. 





Fic. 21 





Mounting blocks for rear-connected supports 
(Fig. 21A) make a convenient mounting for the sup- 
ports as all that is necessary to mount the support 
is to bolt it to studs already in place. The blocks 





DIMENSIONS IN INCHES 


Style No. 
Diam. Ins Thickness of 
Base} Wall A B Cc 
291009 5 4 84 84 234 
291011 4 4 814 84 2% 
291010 5 8l4 124% 12% 234 
291012 4 8 12% 12% 2% 








are of suitable dimensions for building in brick or 
concrete wall. Insulators may be removed from the 
wall without disturbing the bus or breaking out the 
blocks. 





Direction of Bus ——__» 
Fic.21A 





Bus-strap support 


with plain insulator, for 3500 volts maximum servi 


ce 
Le, 


consists of dry process porcelain insulator with necessary iron fittings. For 
light or medium weight service, with 14 inch to 24% inches bus space for 





Bus-Strap Max. 
c Support Service 
Style No. Voltage 
238470 3500 
eee 238471 | 3500 


flat mounting. Supports bus in place but does not clamp the bus. 
Ampere capacity for D.C. busses limited only by bus space available. 
Ampere capacity for A.C. busses limited to 10,000 amperes maximum, 
symmetrical short-circuit current. 


Style number includes one bus support complete with mounting details. 
———$$—— ee eee ee ee ting Geta. 


APPROXIMATE DIMENSIONS IN INCHES Approx. 
Shipping 
Weight 
A B CG D E F Lbs. 
1% 4% 2% 1% 2% 3% 2 
234 ts 3% 2% 2i8 % 2 





Bus-bar brackets with plain insulators, for 
3500 volts maximum ‘service. These brackets are 
made of cast iron and consist of a number of in- 
dividual supports as given in table and described 
more fully above. Bus is supported in place but is 
not clamped. 

Ampere capacity for D.C. busses limited only by 
bus space available. 





*DIMENSIONS IN INCHES 


¥. Approx. 
Bus-Bar |Individual|Number| Max. Beas 
Bracket | Insulator of Service T eee Ween 
Style No. } Style No. | Support] Voltage alspic|iple 5 fie: 
240191 | 238470 | 2 3500 |Angle iron} 914|434|3 |4341534| 10 
240192 | 238470 |+ 2 3500 Pipe 94| 43413 44 |5% 10 
240197 | 238470 3 3500 |Angle Lron|16 75) 634 | 4 414416 10 
240198 | 238470 3 3500 Pipe 16 | 634 | 4 4144 16 10 
240199 | 238470 4 3500 |Angle Lron|2234} 634 | 434] 4144 | 6 10 
240200 | 238470 4 3500 Pipe 2234| 634 | 4344 | 44 16 10 


*Dimensions of bracket only. 





Ampere capacity for A. C. busses limited to 10,000 
amperes maximum, symmetrical short-circuit cur- 
rent. 


Style number includes one bracket complete with 
supports and mounting bolts. 





Fics. 23 anp 24 


Order by Style and Number 


1523-45A 
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SWITCHBOARD DETAILS—Continued 


Bus-strap supports for light and medium weight duty, 144 
inches to 21% inches bus space for pipe frame mounting. 


It supports the bus in place, but does not clamp it. The am- 


Ke) y pere capacity for D.C. busses is limited only by the available 
RY bus space, and for A.C. busses is limited to 10,000 amperes, 


maximum symmetrical short-circuit current. 





DIMENSIONS IN INCHES 








Bee Service Ben arr 
upport 1 OEE ; Weight 
Style No. VoRnge Inches A B Cc D E the 
238464 |f 3500 34 234 °| 2% 1% 3i5 | 146 3 
238465 3500 34 234 3% 2% 3% 138 3 
Fic. 25 238466 3500 114 3% 2% 1% 3% 1% 3 
238467 3500 14 3% 3% 2% 3% 17% 3 








Bus-strap supports for heavy duty, 3-inch to 6-inch bus- 
straps, flat mounting. It supports the bus in place, but does not 
clamp it. The bus space is adjustable within the limits of the 
given dimensions. The ampere capacity of D.C. busses is 
limited only by the available bus space, and for A.C. busses 
is limited to 25,000 amperes maximum short-circuit current, 

bus spacing to be not less than 10-inch centers. For heavier 
currents, type P supports should be ordered. 

Style number includes support complete. 


DIMENSIONS IN INCHES 











A x. 

| hoe pera Shep ping 
i oltage Weight 
Style No. A B G D E bua 

938838 3500 31% 54 0 35 28 6 Fic. 26 

238839 3500 3% 1034 54% 9 2 6 
‘ ' 

Bus-strap supports for heavy duty, for 3-inch to 6-inch bus- 


straps and 14-inch pipe frame mounting. It supports the bus in 
place, but does not clamp it. The bus space is adjustable within 
the limits of the given dimensions. The ampere capacity of D.C. 
busses is limited only by the available bus space, and for A.C. 
busses is limited to 25,000 amperes maximum short-circuit cur- 
rent, bus spacing to be not less than 10-inch centers. For heavier 
currents, type P supports should be ordered. 


Style number includes support complete with mounting bolts. 














| Bus-Strap | Service Shipping 
Support | Voltage Weight 
Style No. A B Cc D E Lbs. 
; q38842 | 3500 | 334 | 5% | 0., | 3m | 3% |. 8 
) | 238843 | 3500 -| 3% | 10% | 5% | 9 3% 8 
1) ie 3 
. | Bus-rod supports for bus-rods of 14 inch to 24 inches diameter, ole 
i flat mounting. holes 


Style number includes support complete. 







Maximum DIMENSIONS IN INCHES Approx. 








i Bus-Rod | Service | Diameter Shi 
pping 
: aches Voltage | of Bus-Rod Weight 
tyle No. Inches A | Bt elLD.|_ELILe Lbs. 
530401 | 3500 | 6 |3 |wltil2 |2%\|1% 3 
339401 | 3500 ade! 2 lawlinl. os 
239402 | 3500 1 See 2 12%\1 3 
939402 | 3500 1% 3 || 12 |2K%]1 3 
*239405 | 3500 1% 3% | & | 1 3%| 346] 2 3 
#239405 | 3500 184 3% if 3% 334 2 3 
*239406 | 3500 2 3% 413%] 3% 3 
#239406 | 3500 2% 3% | % 3% | 3% 3 





; 
: aoe : : 
*For A.C.fapplications where mechanical stresses due to short circuits may 
rly to be met, space between center line of busses to be not less than 10 
‘| inches. 
' 


Order by Style Number 





1523-46A 
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SWITCHBOARD DETAILS—Continued 


Bus-rod supports for bus rods of 44 inch to 214 
inches diameter. For pipe frame mounting. 








Style number includes support complete and 
mounting bolts. 


























Bus-Rod Maximum | Diameter of DIMENSIONS IN INCHES Approx. 

Support | Service |Diameter of Pipe = Shipping 

Style No.} Voltage | Bus-Rod Inches Weight 

Inches A B C D E Lb. 

239385| 3500 me 3% | a im aC aly ase 4 
239385| 3500 34 34 334 | 3} 2 216) Mts & 
239386| 3500 1 34 334) | # 2 2% 4 
239386/ 3500 114 84 334] 33 2 2% 4 
239389)| 3500 6 14 evi. i ee: 24 4 
239389] 3500 34 114 4y5 | ty Hocty 2 24 4 
239390| 3500 1 114 4% | ab ees 26 4 
239390] 3500 14 114 a Senge ee eer mae Deena se 
*239393)} 3500 14 34 33% | ds te 3% 33% | 4 
*239393/ 3500 134 34 334 Tce ois 34% Oi 4 
*239394| 3500 2 | 34 Big Tt OOS hed? | she Bee ce 
*239394| 3500 244 | 44 3%| 4% | H | 3% 314 4 
*239397| 3500 146 | 1% 4ic| t | H | 3% 34 4 
*239397} 3500 134 14 4is | xe Ho) | 336 3% 4 
#239398| 3500 2 114 4% | 8 Ht | 34 316 4 
#239398] 3500 2% 14 4% | 34 +3 3% 34% | 4 




















*For A.C. applications where mechanical stresses due to 
busses to be not less than 10 inches. 





Fic. 30 


Plain procelain insulators, dry process, for bus- 
bar supports shown in Figs. 22 to 29. 
Approximate shipping weight 1 pound. 










Maximum | DIMENSIONS IN INCHES 












Insulator Service | 
Style No. Voltage 

E 
234973 3500 3% 
234974 3500 





Bus-rod brackets, consisting of a line insulator 
and cast iron pin. This pin is designed for clamping 
on to a 14-inch pipe by a U bolt, or may be bolted 
to a flat surface. Style number includes insulator, 
pin and U bolt. 








Voltage Dimension Approx. 











Style Indoor | Groove, : Shipping, 

No. Service Inches Inches Wt.,Lb. 
127806] 6600 34 63% 91074-A 8 
127523] 6600 14 7 91073-A 8 
164295) 15000 % 8% 91071-A 8 
164296) 25000 34 1044 91075-A 8 








Order by Style Number 


short circuits may have to be met, space between center line of 





Bus-rod brackets, line insulator type, for frame 
mounting—These bus-rod brackets, or insulated 
supports, consist of a line type insulator and an 
iron pin. While quite a number of brackets are 
listed here, the essential difference outside of the 
voltage rating is in the shape of the pin. These 
shapes cover a very wide range of application, and 
should be sufficient to satisfy any probable condition. 


The threaded rod pins are ordinarily cemented in 
the insulator. 

The cast iron pins have a thread cast on the 
insulator end, and easily threads into the insulator, 
a tight fit being obtained by first winding oakum 
around the threaded part of the pin. This eliminates 
the consideration as to whether the insulator groove 
is in the correct position in regard to the location 
of the mounting holes of the pin as the insulators 
may be turned,sufficiently on the pin to obtain the 
desired relation. The style number includes the 


insulator and pin assembled. 

The bus-rod bracket consists of a line insulator 
threaded rod pin, six inches long, and two hexagon 
iron nuts. 



















Dimen.| Diam. Style |Approx 

Style Pin, No. Shipp. 

No. In. Insulator |Wt.,lb. 
164265 w% | 111040 8 
164266 111039 he 8 
164267} 15000 91071-A 8 
164268] 25000 91075-A 8 





1523—47 





Lg AK 
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SWITCHBOARD DETAILS—Continued 


Bus-rod brackets, line insulator type, for wall 
and shelf mounting—The description of the same 
line above for frame mounting is also applicable 
to these brackets. 


The pin is designed to bolt to a shelf or wall. 
The position of the mounting bolt slots is such that 
the bracket may be removed without withdrawing 
the bolts. 





Fic. 33 






















Voltage 









Style Lado Groove Shippir 
, pping 
No. Service Inches t.,Lb. 
164272 6600 8 
164273 6600 8 
164274 | 15000 8 
164275 | 25000 8 





Knob insulators, white 
glazed porcelain, designed 
for 2500-volts maximum 
indoor service with 2500- 
volt insulated wire or rod. 





STYLE No. DESCRIPTION 


79634-A Porcelain Insulator, 3+$ inch groove. 
79636 Porcelain Insulator, 4 inch groove. 


Line insulators, brown glazed porcelain, thread- 
ed for standard 1 inch wooden insulator pin. 





















































Test DIMENSIONS 
Style ee Voltage | Groove, IN INCHES 
No. Ser OCF for one | Inches 
vice | Minute B (e D 

91074-A 6600 20000 34 3% 24% 3% 

91073-B 6600 20000 1% 3% 2% 3% 
-91071-A} 15000 45000 K% 6 33% 3% 

91075-A| 25000 66000 34 





These line insulators, with a tapped sleeve 
cemented in the pin hole, are very serviceable 
for ready mounting on the projecting ends of 
threaded rods or bolts which have previously 
been fastened in the walls or other masonry during 
construction of the building. These sleeves have a 
14 inch 13 tap. 


STYLE No. DESCRIPTION 

111040 Insulator includes style No. 91074-A with 
tapped sleeve cemented in. 

111039 Insulator includes style No. 91073-A with 


tapped sleeve cemented in. 





Bus-rod brackets, knob insulator type, for 
frame mounting—These brackets are of cast iron, 
suitable for bolting to angle iron frame or clamping 
to pipe frame, and are provided with porcelain knob 
insulator for supporting the bus rods. They are 
designed for 2500 volts maximum indoor service, 
with wire or rod insulated for 2500 volts. 


Style number includes bracket complete with 
insulators and with bracket mounting bolts. 





























: DIMENSIONS IN INCHES 
| iran of apne 
Bracket ol Type of | Figure Number oO upping 

Style No. Frame of Rods Inches A B Cc Weight Lb. 
238844 Angle Iron 36 2 % 9% 54 ST ae 10 
238845 | Angle Iron 36 2 34 9 5% 2¥6 10 
217752 Angle Iron 36 3 iy 1435 74 2 10 
217756 Angle Iron 36 3 84 1435 7344 2% 10 
217753 Angle Iron 36 4 4% 1435 5% 2% 10 
217757 Angle Iron 36 4 34 14; 5% 235 10 
217754 Angle Iron 36 6 % 225 9% 235 10 
217758 Anplaiiron 36 6 84 2248 9% 2a 10 
217755 Angle Iron 36 8 44 22% 5% 2% 10 
217759 Angle Iron 36 8 34 2236 5% 2 ¥6 10 
238846 114 Inch Pipe 37 2 % Ot 5% 2% 10 
238847 114 Inch Pipe 37 2 % ott 5% 2a 10 
217760 1144 Inch Pipe 37 3 42 14%; 7H 2% 10 
217764 114 Inch Pipe 37 3 § 1435 74 2 10 
217761 114 Inch Pipe 37 4 145% 516 2 10 
217765 114 Inch Pipe 37 4 4 14% 514 2 10 
217762 114 Inch Pipe 37 6 2245 9% 2% 10 
217766 | 134 Inch Pipe 37 6 2234 9% 2+ 10 
217763 114 Inch Pipe 37 8 2234 5% 23% 10 
217767 144 Inch Pipe 37 8 ¥ 2245 5% 23; 10 

Order by Style Number 1523—48 
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Angle Iron Frame 


Bus Wires and Insulated [reap ceecornensst 9 Ww Re eet POM eas 
Turnbuckles—These brack- A 5*290787 (lh, , S*ego7g) = 
ets are used for supporting a Intermediate Y Intermediat or 4 


small wiring busses across : i 


the switchboard panels and 
will accommodate four wires. 
Additional brackets mounted 
along the frame will hold 
the wires at a uniform spac- 
ing. Fig. 47 illustrates the 
method of using and the 3 
style numbers of the parts. “we 
The style number of the 
bracket includes the bracket 
complete for supporting four 
Wires. 













B S*290788 
bUse with Jurnbuckle 












The turnbuckles are used 































for tightening the wires and Steps in igstening turnbuckle. 
additional ones can be or- Fastener Sleeve end bare wire over in grpove. 
dered as desired. The style <LZZZZZZZZLLZAZ (habe LLM Lif, AY ome 
ber includes the turn Zeal =} —_ TS eee BHAT 
num = “ hhh 4 Ci tolled. hhh Gi La a 
Bare wire Insulated wire WA Assembfed turmbuckle 
buckle complete with a racret 
tightener for one wire. Fic. 47 
STYLE No. | ‘ 
a Description | Approx. Ship. 
Pipe Frame | Angle Frame |  Wt., Lbs. 
290788 290789 Wiring Bracket—Turnbuckle End bare iy 
290786 290787 Wiring Bracket—Intermediate 2 
290790 290791 Wiring Bracket—Intermediate or Dead End 2 
291389 291389 Insulated Turnbuckle % 


Installation Directions—Place wires in brackets, cleats being loose and turnbuckle in longest position, 
Pull wire at dead end taut, clamp top cleat of dead end bracket, add side cleat, tighten turnbuckle 
and clamp intermediate cleats. 








DIMENSIONS 











*No of ee Approx. 

Micarta No. of | Screws eg ESSE hip. 

Cleat Wires and Wt., 

Style No. Anchors} A B G Lbs. 
199651 1 1 37 a2 H 1 
199652 2 2 uy 17; 1% 1 
199653 3 2 aa 135 135 1 
199654 4 2 1 ys 133 2i5 1 
199655 5 2 1% i# 235 1 
Mi 1 df il wiri b 19s687 | 7 2 1a | 28 | 2H | 4 

2 a2 2% a2 

icarta cleats used for small wiring (with rubber 199688 - pee hipaee | eae : 


covered wire) on the rear of switchboard. The 


cleats are so designed that the wiring may run in *For fastening cleat on panel, screw anchors, style No. 


two or more tiers, as required. 113820, and No. 8 x 1 inch round head, iron wood screw 
‘ : should be ordered extra for single tier, or No. 8 x 14% inch 
Style number includes micarta cleat only, without round head iron wood screws for double tiers. 


screws or screw anchors. 


Order by Style Number 


1523-49A 
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Sw.isCHBOARD DETAILS—Continued 


BUS-BAR CLAMPS 


These clamps are made of malleable iron. For 
direct-current application, two single iron clamps 
with necessary iron bolts may be used to. make 
a complete clamp, while for alternating-current 
application two single iron clamps with the neces- 
sary brass bolts may be used. Brass clamps will be 
supplied on special order. 





Style number includes one single clamp only. 
Bolts should be ordered extra to suit bus thickness 
desired; two bolts for each two-bolt clamp con- 
nection; three bolts for each three-bolt clamp 
connection and four bolts for each four-bolt clamp 
connection. For bus space, see Figs. 4 and 5 and 
10 to 13. 


Two-bolt type 


ee 
a a renee 


DIMENSIONS IN INCHES 








Malleablg) | Widthyaiieae Approx. 
Clam eons Connector, WteLbe 
Style No Inches A B G D E F* G . ‘ 
196303 14 1 to14 | 23% | 2324) 34%] 144 | 3 eal ase 1 Cy f 6G) 
196303 2 1 2% | 234|3%|/1%| % 11%] x i — 
eae 2 144 to2 3 3% | 4% 1144] %& | 14] *% : 6 
1 3 3% 54 11 E 3% 11 3 c i 
196307 3 i%to2 | 3%| 4% sie | 192 | Se 132 5 1 
196307 4 1 3% | 4% 1514 | 134) 4% | 1%] % i 
196309 3 3 4% | 514 | 614 | 134 | & | 1%) % 2 Fic. 49 
196309 4 14 |4%| 5% | 6i4 | 134.| % | 1841 % 2 
| 196311 4 3 53% 16%|7%| 1%) % | 1%) &% 2 
. 196313 4 4 6ie| 714 | oie | 2° &% | 1% | % 2 
196313 6 1%) tore 644 | 7% | 8% | 2 54 | 134 | % 2 





Three-bolt type 






Malleable 



















on Width Approx. 
i Clamp ee Connector ween pe 
‘ . Style No. Inches A B Cc D E F* id ” 
| ' 

253584 3 5 to 6 5% | 6% | 3% | 7% | 444 | 1% 54 3 
253585 4 5 to 6 536 | 6% | 446 | 756 | 536 | 1% % 3 
253586 3 Ato 434 | 436 | 5 344 | 6% | 435 | 134) &% 3 
253587 4 4to 434 43% | 5 444 | 6% | 5% | 1% % 3 
253588 5 5 to 6 514 | 6% | 516 | 75% | 6% | 2 8% 4 
253589 6 5 to 6 5% | 64 | 644 | 75% | 7% | 2 34 4 
253590 5 4to 434 434 | 5 544 | 6% | 6% | 2 34 4 
253591 6 4to 434 43% | 5 6% | 6%] 7% | 2 34 4 








Four-bolt type 











DIMENSIONS IN INCHES 














Malleable Width | Width of Approx. 
; Iron Clamp, of Bus, greene —_—$—$—$—$————————$ nn ee» Sega 
: 7 3 nc. se S. 
Sty le No Inches es A B Cc D E Pe G 
238628 3 5 to 6 5% 6% 3% 1% 44 2 % 5 
238629 4 5 to 6 5% 6% 4% 7% 5% 134 % 5 
238630 5 5 to 6 5% 6% 5% 7% 614 2 1 5 
238631 6 5 to 6 5% 6% 6% 71% 1% 2 1 5 
238632 3 4to 4% 44 5 3% 6% 4% 134 34 4 
238633 4 | 404% ai 5 444 6% 514 134 34 4 
238634 5 4to 4% 44% 5 5% 6% 6% 2 KR 4 
238635 6 4to 4% 414 5 6% 6% 7% 2 % 4 


*Total length of clamping bolt required equals dimension F in table, plus thickness of bus, all bolts 34-inch diameter. 


Order by Style Number 


a ST 


1523-20A 
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SWITCHBOARD DETAILS—Continued 


Iron machine bolts—The following iron machine 
bolts are used with bus-bar clamps and clamp termi- 
nals. Iron machine bolts should be used for direct- 
current service, and for alternating-current service 
only with a clamp terminal; in all other cases a 
brass machine screw or bolt should be used. 


cea EEda a 





Size of Bolt, Size of Bolt, Size of Bolt, 
Inches Inches Inches 
w%x1 3g x 134 4g x 2 
yx 1% 3g x 2 4% x2X% 
4x2 84 x 244 4 x2y 
yx2% % x 2% x3 
ae X'S % x 3 Meax4 
4%x 3% 5g x 3% 4% x 4% 
%x4 


Brass machine screws and bolts—The following 
fillister head brass machine screws and brass machine 
bolts with iron nuts are used with bus-bar clamps 
for alternating-current service. 











Brass Machine Screw Brass Machine Screw 





Size—Inches Size—Inches 
.242-24 x 1 372-16 x 1% 
.242-24 x31% .372-16 x 1% 
.242-24 x 1% .372-16 x 2% 
. 242-24 x 2% .372-16 x 2% 
242-24 x 23% .372-16 x 3% 
.242-24 x 3 . 372-16 x 4 
242-24 x 3% 






Brass Machine Bolt 


Approximate 
Size—Inches Style No., Bolt with Iron Nut Shipping 
Weight Lb. 
wyx2 253362 1 
4x2 253363 1 
4% x 3 253364 1 
4%x2% 253365 1 
%x4 253366 1 
ly x 444 253367 1 


Note—4-inch bolts are required only with the two-bolt 
clamp, style numbers'196309 to 196314, inclusive, and with the 
two-bolt clamp terminals, style numbers 196399 to 196403, 
inclusive, and 196319 to 196323, inclusive. 





BUS-BAR TERMINALS 


Bus-bar terminals for lead parallel to side of 
bus-bar. Length of bolt required equals thickness 
of bus, plus dimension D in 
table. 

One bus-bar clamp, Fig. 49, 
and one terminal, Fig. 52, 
compose one complete bus-bar 
clamp. 











Bus-bar terminals for clamp connection to flat 
bus-bar. These terminals are made of cast brass 
or cast copper and are designed primarily for 
making a clamp connection to flat bus-bar. Iron 
clamps for the opposite’ side of the bus when 
required, bus spacers when required, and bolts 
should be ordered extra. 

One bus-bar termi- 
nal, Fig. 53, and one 
clamp, Fig. 49, com- 
pose one complete 
bus-bar clamp. 

Length of bolt re- 
quired equals thickness 
of bus, plus dimension 
D in table. 


Fie: 252, 
TERMINAL 


Style No. 
240201 


240202 
240203 
196394 
196395 
240204 
240205 


196403 


Fic. 49 
CLAMP 


Style No. 


196303 
196303 
196303 


196313 


DIMENSIONS IN INCHES 





Approx 
hip. 
Aj B Cc D E |Wt.Lb. 
2) %| x 11% | 2H 3 
2 3% i 14% |2H 3 
2 tz | ts | 13% | 2% 3 
2 ts | % | 144 | 33% 3 
2 | 1476 ¥ | 144 | 334 3 
3 My 3g | 144 | 334 3 
3 ¥% §% | 144 | 334 3 
3 a3 % | 1% | 3% 3 
3 is | % | 14% | 334 3 
3 | 15 34 | 1144 | 334 3 
3/1%) 4% | 1% | 5% 3 
Setar] 34 | 134 1 7% 5 
6| *# | % 1 1%17% 5 
5 is | 4% | 134)7% 5 
6 21 4% 11%17% 5 
Sar ives %11%|17% 5 
6) it | % | 1%17% 5 
S|1i%] % | 13%41)7% S 
6 | 125 % 1344 | 7% 5 





Dimension A is maximum width of bus space. 


*Maximum diameter of hole for cable, to be drilled as re- 
uired, ve 











Fie. 53; 
TERMINAL 


Style No. 
196315 


196316 
196317 
196317 
196318 
196318 
196319 
196320 
196320 
196321 
196321 
196322 
196322 
196323 
196323 


Fic. 49, 
CLAMP 


Style No. 
196303 






DIMENSIONS IN INCHES 


ananononncnaren| > 


B 


* * 


ye pe ee 


oats} shcechcheesbobalclctact 








se ee ee 









Cc 





SRAARoRohoRohokel 


BX 





ee ee et et pee et ee et tt et et 
SILANE AAR 


Approx. 
Shipping 
Wt., Lb. 


0 





AAAaAAnUnwa awww Ww 






Dimension A is maximum width of bus space. 
e drilled as re- 


*Maximum diameter of hole for cable, to 


quired. 


Order by Style Number 


1528—50 
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Tee connectors for clamped main connection and soldered branch connections. 
Style number includes connector with clamp and stove bolts. 





Connector 


Style No. 


Diam. 


of Main 


Hole 


Inches 





240208 
240207 
240210 
240209 

8689 
164968 


196206 








_ *Style No. includes Tee Connectors, undrilled. 
diameter of hole for which connector may be drilled. Specify drilling when ordering. 





Fic. 56 
Connector, Angle, Inner DIMENSIONS IN INCHES 
Style No. Degrees Diameter, 
Inches 
Cc 

244257 Straight 558 a % RB 
244258 Straight 87 ee 1 3 
244259 Straight 1.02 ere 1% 34 
244260 Straight 1.12 ui 114 at 
244261 Straight 1.385 nies 1% 1% 
244262 90 .558 uw 34 4H 
244263 90 87 1 1 414 
244264 90 1.02 1% 1% 543 
244265 90 1.12 1 1% 538 
244266 90 1.385 1% 1% 643 
244267 60 .558 or? 34 4u 
244268 60 87 1 1 4% 
244269 60 1.02 14 1% 5ig 
244270 60 1.12 133 1% 535 
244271 60 1.385 1% 1% oH 
244272 45 558 % 34 4 
244273 45 87 1 1 44 
244274 45 1.02 14% 1% 54 
244275 45 1.12 1s 1% 5 
244276 45 1.385 15 1% 6 
244277 30 558 t %4 4% 
244278 30 87 1 1 44% 
244279 30 1.02 14% 1% 543 
244280 30 1.12 1s 146 5a 
244281 30 1.385 1% 1% 613 
244282 Three-way 558 5 34 
244283 Three-way 87 1 ey 1 
244284 Three-way 1.02 1% 1 1% 
244285 Three-way 1.12 135 135 1% 
244286 Three-way 1.385 1% 13% 1% 
244287 Straight 558 % i 8 
244288 Straight 87 1 # 
244289 Straight 1.02 1% 1 # 
244290 Straight 1.12 1; 135 % 
244291 Straight 1.385 1% 1% lt 








oe 
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SWITCHBOARD DETAILS—Continued 


TEE CONNECTORS 


DRILLED FOR CONNECTORS 


Branch 
Inches 


-258 
. 365 
.258 
- 365 
- 460 





Dimensions given are the maximum 


AAA = 


\e 


134| 5% 
134) % 
Lye] i 
135] is 
1 $4] 48 
24| 481 
134 /1 ¥6 
134|1 
275) 1 well 
33611 Fe/1 
4)\176|1 ve 
L744} 1 zs 
248l4 ye /1 
238/11 


Www WWWRN RRR ee 


DIMENSIONS 
IN INCHES 














w 
a 
0 
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| 
| 





COPPER TUBE CONNECTORS 





Order by Style Number 
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SWITCHBOARD DETAILS—Continued 


TERMINAL CONTACT NUTS 




















Nut oe pe DIMENSIONS IN INCHES 
5 iameter — 
Style No. in Inches A B Cc D 
46868 i fs 34 242-24 
15309-A te 4 4% jo-18 
7299-A 3% <6 % 34-16 
7543 4 Its ts Lt 44-13 
7544-A 5% 1x5 ve 114 4-11 
12951-A 34 1% Ts 1% 34-16 
7545-A 1 24 % 1% 1 -14 
7546-A 114 243 % 214 144-14 
1547 134 2 % 214 134-14 
7549 134 333 % 3 184-12 
7550 2 343 5% Sie Ze e-12Z 
12973 24% 4a5 + 3% 234-12 
8824 2% 4x; % 3% 24%-12 





COPPER TERMINALS 


The terminals listed in the following tables are made from drawn copper. Straight terminals up to and 
including .559 inches inside diameter are seamless all around and are superior in appearance to any others. 
All the other terminals are made from seamless copper tubing. The best conductivity is secured in both 


types. 



































: Stud Hole i 
~n 
= puatole Stud Hole 
OD 
Fic. 62 Fic. 62A Fic. 62B 
ae Rasen DIMENSIONS IN INCHES 
Style No. es, es D f 
nsulate s lam. oO: 
Cadncters cable size iD: OF Ls Stud Hole Length | A B | Cc | D | E 
Straight Terminals—One Bolt Hole—Figs. 62 and 62A 
229105 35 8 186 25 sh 1% 8% oe 4 3% 
243981 70 4 285 375 % 1k ie 4 s = . 
229112 70 4 285 375 4B 123 _ ih & ii ae 
229114 125 0 .398 .50 ts 134 34 48 % s 5% 
243982 125 0 398 5 # 134 84 33 8% S 5% 
229113 125 0 398 5 43 134 84 23 8% = 5% 
269917 225 0000 559 688 #3 235 n ie 44 & at 
229120 225 0000 559 688 ea 2s 33 12; Pea & ay 
243988 275 300000 745 875 eo 245 1+ 135 wet 43 1 
229127 400 500000 918 1.063 i 31% 133 1% a2 | 1144 114 
229128 400 500000 918 1.063 44 3% 132 14 22 | 1144 114 
243993 550 800000 ahh?) 1.313 a 43 133 133 43 .1925 | 1% 
229133 650 1000000 1.28 1.5 uy 434 24% 113 4a | (22 134 
229134 650 1000000 1.28 1.5 iy 43 2% 132 4a 22 134 
292234 1000 1500000 1.5 1.813 wh 55% 244 24% 1 ts 2a5 
235904 1000 1500000 1.5 1.813 17s 55% 234 214 1 te 23 
233459 1200 2000000 1/75 2.063 ay 6 3z5 234 114 ss 2% 
229773 1200 2000000 1.75 2.063 135 6% 3% 234 114 as 234 
Order by Style Number 
1§23-68A 
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SWITCHBOARD DETAILS—Continued 


Ww 


tud Hole 














Fic. 62C Fic. 62D 
amege. Maximum DIMENSIONS IN INCHES 
Style No. Rubber, Prresited aes 

















Straight Terminals—Two Vertical Bolt Holes—Fig. 62B 





270528 80 3 CAL Wee! ee ed 2% & SAU e eet | Lee 
270529 125 0 ~Oo4n Weare oy 3% % 76 

270532 225 0000 £550" a 2, 4ly 34 a acet | eee enka 
270533 275 300000 PEAS Ae es 44 % ae leeeors se 
272214 400 500000 POTS ve Wee oe 6 1 ve ata | meee ae 
a 


De 


259431 650 1000000 1.28 


1.5 1s 4% 234 a 34 144 Re 

282087 1000 1500000 is 1.813 1 5% 2H 54 % | 1% ot 

t 282089 1200 2000000 sas 1.75 a 533 3z6 84 1 2 oot 
-——————_S 


281786 
244130 
292250 
279970 
244133 
244134 
179758 
269923 
244144 





seh... 


90 Degree Angle Terminals—One Bolt Hole—Fig. 62D 


OO 


Shee See SESS ile 
ARSE Ese tleglesle 





ohralnnteobvobanopaheNy 


dae -084 
Beals -084 
sate .084 
RE -084 


The straight terminals with two horizontal bolt listed terminal and the stud or plate to which con- 
holes shown in Fig. 62C and listed above are de- nection is desired, means are provided for securing 
signed for general application where the one-bolt- varied terminal arrangements. 
hole terminals as listed are not suitable—for ex- For general guidance, several common arrange- 
ample, where large cable connections are made to 


f : . d stud a ments shown in Fig. 64 are available on special 
studs of large diameters, to laminate studs, to flat drdent The stile nuumbecdle the tercettval in-iae ana 
terminal plates, etc. By providing a properly formed lug without the adaplifig’ strap 
adapter, made from flat copper strap, between the : 


Order by. Style_Number 


1523-69A 
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_ SWITCHBOARD DETAILS—Continued 


am 


r 
—swN eH 








Fic. 64 





UNIVERSAL MOUNTING BRACKETS 


Universal auxiliary brackets—This cast iron 
bracket is designed particularly to be bolted to the 
universal mounting brackets or straps, thus provid- 
ing a suitable mounting for current and voltage 
transformers, etc., in various locations. 




















Style number includes bracket and %-inch ually mounted bases, two universal brackets and 
diameter stove bolt. two end brackets are required per base, but where 
the bases are mounted adjacent to each other, in 
the same line and plane, an intermediate support 
for the two may be formed by using one universal 
bracket and one intermediate bracket. Style 
number includes bracket with mounting bolt. 
DIMENSIONS IN INCHES Approx. 
Style No. Shipping Fic. 66] 
"i B c D Weight lb. pagronnate 
Serer saa Pa Sivte N wae, 
72752 7 6 3% 14% 1 ale e1g 
59570 End Bracket 1% 
errors | 2 5 an 1 ! 59571 Intermediate Bracket 134 
Order by Style Number 
791 1523-52A 
Ld 7 Cd — ———— 


Mounting brackets for fuse and disconnecting 
switch base mounting—This cast iron bracket is 
designed particularly to be bolted to the end lug of 
the universal bracket and to provide a support for 
fuse and disconnecting switch bases. For individ- 
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SWITCHBOARD DETAILS—Continued 


UNIVERSAL MOUNTING BRACKETS AND STRAPS 


The group of mounting brackets, listed below, Universal mounting straps, made of cast iron 
consist of a number of cast iron slotted brackets, with 7 inch slotsin the side, are designed particularly 
provided with an end lug and arranged to project to be bolted on the end lugs of the universal mount- 
at right angles to the frame uprights; a number of ing brackets, thus forming a mounting or supporting 
cast iron slotted straps, which extend across the medium across the switchboard panels. 
panel, bolted to the end lug of the bracket; and a Style number includes bracket with mounting 


number of auxiliary brackets which bolt on the bolts. 
bracket or strap, as the case may be. This arrange- 
ment provides an almost unlimited number of 


different mountings for current and voltage trans- i d 
bi _ oS 
fied 





formers, fuse bases, disconnecting switches, insulator 
pins, knob insulators, etc. 

Universal mounting brackets—For pipe or angle 
iron frame. Brackets are cast with slots in side, Fic. 68 
are provided with an end lug and are designed 
to project at right angles to the frame upright. 





Dimensions | Approx. 





The brackets are suitable for mounting on either eee et a? inIncuEs | Shipping 
114 inch pipe frame or angle iron frame; suitable Style No. | Inches Slots a 
) | 4 adjusting eccentric washers are provided for holding | = S 

c igi i inaril 109008 16 2 1535 | 53% 4 
the brackets rigidly, to prevent sagging, ordinarily SN OnCEs gf : tot | 338 ; 
due to bolt hole clearances. 109010 22 2 2138 | 63% 4 
Style number and list price include bracket aan ee a ; ait Ck | : 
complete with straight mounting bolts for angle 72751 40 4 39%8 | 835 6 


i iron frames or with U bolts for pipe frame mounting. 





























Fic. 67 
a 
; Mountin Description | | Approx. 
; Bracket” of No.of Dosmysrons, INCHES |Shipping 
i Style No. Frame Slots) Oe se eee eee Wits. tb. 
14} Aj) a) CD 
216750 | Angle Iron 0 4 0 0 4 
216751 | Angle Iron 1 6 | 134] 1% 4 
216752 | Angle Iron 1 8 | 184] 3% 4 
" 216753 | Angle Iron 1 10 | 134) 535 4 
‘A 
f 216754 | Angle Iron 2 | 12 | 1%| 3%| 1% 5 Fic. 68A 
} ; 216755 | Angle Iron 2 14 | 134} 44%) 1% 5 
; { Cie ingle ap 2 16 1% 5% 1% 5 
| Angl 3 | 18 | 134] 334] 1 5 ; : 
) . 3167 ea ieee lat | 3 | 20 134| 43 is 6 Mounting bracket for light bases used generally 
i) ei etae Aare Trani | Met ose eteel en ate . for supporting terminals, and testing bases on rear 
216761 | Angle Iron 4 | 26 | 134] 414] 1 6 of switchboard for angle iron frame mounting. It 
216762 ti Tack Pipe | 0 4iolo 4 is not necessary to remove the bracket from frame 
| 144 Inch Pipe 1 6 | 134) 13% 4 Invi 
216764 | 114 Inch Pipe | 1 | 8 | 1%] 335 4 when shipping. 
216765 | 114 Inch Pipe | 1 | 10 | 134| 535 4 
216766 | 114 Inch Pipe} 2 | 12 | 134] 3%] 1% 5 
216767 | 114 Inch Pipe | 2 | 14 | 184] at] 114 5 ar 
216768 | 114 Inch Pipe | 2 16 | 134] 5%] 1% 5 Style No. Approx. Shipping 
216769 | 114 Inch Pipe| 3 | 18 | 134 34 1% 5 Wt., Lbs. ‘ 
es 1% ee Ee 3 20 | 134] 43%, 1% 6 - 
‘ 2 1144 Inch Pipe 3 21 | 184; SH} 1% 6 
216772 | 134 Inch Pipe | 4 | 24 | 134] 4° | 1% 6 291189 3 
216773 | 134 Inch Pipe | 4 | 26 | 134] 41%4| 11% Sa 











( 


a 


Order by Style Number 


tn ae 1523—26 
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SWITCHBOARD DETAILS—Continued 


Mounting brackets for mounting oil circuit 
breakers, made of cast iron and designed to hold 
the supporting pipes or pipe stringers, when 


It 
SS 
ALES 








YZ 
‘, 
breakers are supported on switchboard frame i 
a ° ZA 
instead of switchboard panel. Note that breakers a Z y 
with horizontal pull mechanism are ordinarily Gy 
. CY 
required. YZ 
Style number includes bracket and mounting bolt. ee 
Bracket ° Approximate 
Style No. Shipping 
Weight Lb. 


*216738 Mounting bracket with U bolt tor pipe 


rame 
216737 Mounting bracket with mounting bolts 
for angle iron 


*Bracket and breaker cover plate should be located so as not 
to interfere with panel frame brackets. 


. Mounting brackets, Fig. 71, for types FS and FB current transformers, are made of cast iron and are 
designed for supporting the transformers from flat surface, as in Fig. 72. 
Style number includes one bracket only. 


= s 
SS 







SY SAN 
SS 


SS 


























. Ki 1 APPLICATION Bodh Moun tht DIMENSIONS IN INCHES 
Bracket eee re 

Style No. Mounting tyle (No. A B Cc D E 

TELE 

*217611 Pipe 125053 to 125056 1% 1 4 3% 7% 0 
7217611 Flat 125057 to 125059 1%3 1 Sis ae) 71% 
*217611 Pipe 125060 to 125062 135 1 514 44 8 
4217611 Flat 125063 to 125066 1% 1 334 4% 7% 
*217611 Pipe 125067 to 125069 1% 1 aK 414 75% 
1217611 Flat 125070 to 125072 13 1 5% | 5% 7% 


Approximate shipping weight 1 pound. 


*For 114-inch pipe mounting, order in addition two Style No. 127776 brackets, and four %%-inch by 114-inch machine bolts 


for each transformer. 4 ; Fr r = . 
}For flat mounting on auxiliary bracket as shown on the left of Fig. 72, order in addition, two style No. 177512 brackets, and 
four %-inch by 114-inch machine bolts for each transformer. 


Order by Style Number 


9523-274 

















2 err 


A 
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SWYTCHBOARD DETAILS—Continued 


Pipe mounting brackets. These brackets are 
made of cast iron for clamping on 114 inch pipe 
frame by means of U bolts; for supporting instru- 
ment transformers, fuse blocks, disconnecting 
switches, etc. 





239024 
Approximate shipping weight 2 pounds. 


eo Wie RED ee 


Mounting bracket, light duty type, made of 
cast iron and designed for supporting Westinghouse 
condenser sections for voltage regulator and for 
meter resistance, etc. 

Style number includes bracket only, which is 
shown in full lines. 





















ounting ‘ype of Dimension 
Bracket Mounting ; 
Style No. Frame Inches 
228886 | Angle Iron 1134 
228887 Pipe, 144 inch 10 
228888 | Angle Iron oz 





Approximate shipping weight 3 pounds. 





I-beam clamp for fastening transverse I- 
beams—This cast iron fitting securely clamps a 
transverse I-beam to another I-beam, without the 
necessity of cutting or drilling either beam. 

It is used extensively to hold the supporting I- 
beam to remote hand control oil circuit breaker 
bell cranks. 


Fic. 77 





Style No. 
162516 Clamp without bolts, Fig. 77. 


Approximate shipping weight 5 pounds. 

In addition to the above, there should be ordered 
two \% inch machine bolts, 314 inches longer than 
the width of one I-beam flange, and two }4 inch 
machine bolts, 314 inches longer than the width of 
the other I-beam flange. 


cc nnn nn ee 

Hanger clamp.—This cast iron clamp is designed 
for any size I-beam without the necessity of cutting 
or drilling the beam. It is of service in hanging 
various brackets and supports from the ceiling 
and offers a substantial base for oil switch or circuit 
breaker bell crank bearings. 





Style No. 
162519 Clamp without bolts, Fig. 78. 


Approximate shipping weight 6 pounds. 

In addition to the above, there should be ordered 
two \% inch machine bolts, 314 inches longer than 
the width of the I-beam flange. 


eee ut Spee ee eee 
I-beam hanger clamp, light duty type—This 
iron clamp is designed for the same general purpose 
as the heavy duty type clamp, but for use as a 
support for lighter apparatus. 
Style number includes clamps and one % inch x 
114 inch machine bolt. 





Style No. 
*2.23406 Hanger clamp with one machine bolt. 
Approximate shipping weight 3 pounds. 


#In addition there shold be ordered two. x inch washers 
and two +; inch diameter machine bolts, 234 inches longer than 
the width of the I-beam flange. 


Order by Style Number 


1523—28 
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SWITCHBOARD DETAILS—Continued 


Iron pipe conduit clamps, ceiling mounting 
—These clamps are designed to fasten conduits to 
a reverse I-beam and will not require greater spacing 
of conduits than that necessary for the regular 
conduit fittings. The style number includes clamp 


complete. 

Fic. 80 
Style No. 
164987 For 34-inch conduit. 
164988 For 1-inch conduit. 
164989 For 14-inch conduit. 


Approximate shipping weight 1 pound. 





Pipe brackets made of cast iron and designed 
to bolt to an angle frame and to support a 144-inch 
pipe at right angles to the frame upright. The 
bracket is tapped with straight thread of standard 
size to provide adjustment of the pipe to the hori- 
zontal position. 

Style number includes bracket complete with 
mounting bolts and pipe lock nut, but does not 
include the pipe. 





Fic. 81 
StyleNo. 
162515 Bracket complete. 
Approximate shipping weight 2 pounds. 


Pipe saddle clamps made of malleable iron, and 
are tapped to receive pipe with standard pipe 
thread for branch connections, while the main 
connection is of the U clamp type. 

Style number includes clamp with U bolt. 





| SIZE OF PIPE | 
Clamp | ae 5. | 













Style No. Main, | Branch, | 

Inches | Inches A C D 
226325 1% 234 
226324 154 2% 
226323 134 314 
216390* 2% | 3% 
216389* 2% | 


*Made of cast iron. 
Approximate shipping weight 2 pounds. 


Pipe mounting brackets—These brackets are 
made of cast iron for clamping on 114-inch pipe 
frames. They are designed for supporting, from 
two parallel pipes, various kinds of apparatus having 
one mounting bolt or for clamping two parallel 
pipes together 4 inches between centers of pipes. 





Fic. 83 
Style No. 
227599 Pipe mounting bracket only. 
Approximate shipping weight 1 pound. 


Clamps for fastening pipe to I-beam.—This is 
a cast iron fitting that securely clamps transverse 
pipe to an I-beam, as shown in Figs. 84 and 85, 
without the necessity of cutting or drilling either 
the pipe or beam. 





Fic. 84 
Style No. 
162513 Clamp for one 114-inch pipe. 
162514 Clamp for two 14-inch pipes. 


Approximate shipping weight 2 pounds. 


The above style numbers do not include bolts,.as 
the bolt length will vary according to sizeof I-beam. 

In addition to above style number there should 
be ordered for single-pipe clamp two -inch 
machine bolts, 344 inches longer than width of 
I-beam flange; for two-pipe clamp, one %-inch 
machine bolt, 3144 inches longer than width of 
I-beam flange. 





Pipe end clamp—This is a cast iron fitting 
which securely clamps a 114-inch pipe to an I-beam 
without the necessity of cutting the I-beam. 





Fic. 86 


ne No. 
240131 Pipe end clamp. 
Approximate shipping weight 2 pounds, 


Order by Style Number 


1523—29 
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* ‘SWITCHBOARD DETAILS—Continued 


Wall or floor brace complete with angular ad- |... Pipe frame mounting brace, heavy duty U-bolt 
justment, heavy duty type. This brace consists of | type—Style No. 299118, covers complete brace with 
a wall or floor clamp of the threaded type, a brace 4-foot length of pipe. 
pipe clamp of the threaded type and one piece of 
one inch wrought iron pipe, 4 feet, 2 inches long, 
threaded at both ends. 

Style number includes brace complete with 
necessary bolts 








aiclat Fic. 87A 
Style No. Description : , ; 
130398 Wall or floor brace complete. Pipe ends.— These cast. sron. Pipe Sag ate bs 


with a straight thread of standard size, and are 
suitable for bolting to the angular flanges or to 
angular pipe tees. Straight thread is utilized to. 
obtain adjustment between points of attachment. 


Approximate shipping weight ro pounds. 





Angle-iron frame mounting brace, heavy duty 
U-bolt type—Style No. 291181, covers complete 
brace with 4-foot length of pipe. 










BD) 5 “29 
5 2385 Fic. 89 





Size Fic. 88, DIMENSIONS IN INCHES 


We Pipe Pipe End | Pipe, 
Style No. | In. A B Cc D 





83129 3% | 144 
162517] 1 13 “ 
128597| 14 | 1344| 4% | x 
Approximate shipping weight 1 pound. 





Angle /ro7? 


Pipe flange, tapped type—These flanges are 
made of malleable or cast iron and are tapped to 
receive pipe with standard pipe thread. The 1%4- 
inch flange is also used as the floor flange on types 
J and L switchboard frames. 





‘ : : : HES 
Pipe Size | Material Fic 89, Dimensions IN Inc 


Flange Pipe of 
Style No. | Inches} Flange | A B Cc D E 





SS ee —_—_—_—_— 


162512 34 Girls 2%| % % | 3% 34 

an5e54 | ii¢ | Mit | 38 | 8e | oe | ake | 8% 

162510 | 2 Grr 5 8 | .&% | 64% | 1% 
Fic. 87B Approximate shipping weight 1 pound. 


Order by Style Number 


1523-73A 
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SWITCHBOARD DETAILS—Continued 


Pipe brace clamp, One-U-bolt type—For ordinary 
applications. These brace clamps are made of malle- 
able iron and are clamped to pipe structure by 
means of U-bolts. Fig. 90 shows the clamp bracing 
a 14-inch pipe to angle-iron frame. 








Vice 

L/ 

| 

| 

€£§/J 

n es 

| | 

i | 

| | 

Fic. 90 

Style No. 
226471 Pipe brace clamp with bolts. 


Approximate shipping weight 1 pound. 


Pipe brace clamp, Two-U-bolt type—These are 
clamped to pipe structure by means of two U-bolts. 
Style No. 291184 covers the straight clamp complete 
and style No. 291185 covers the offset clamp. Style 
No. 291186 covers clamp for wall end. 





Fic. 90A 





Pipe mounting bracket—This bracket is made 
of cast iron and is designed to be clamped to 1\4- 
inch pipe by means of U-bolt and to support straps 
or similar parts on the pipe frame. 

Style number includes strap and mounting bolt. 











Bracket 
Style No. A B Cc D E 
112878 16 14 % ] % 314 


EApproximate shipping weight 1 pound. 





Pipe clamping brackets, for top iron of frame 
structure—These brackets are of cast iron and 
are designed to clamp on the top end of 1!4-inch 
pipe upright, forming part of a type J or L switch- 
board frame, and for holding the top iron of the 
frame to the pipe upright. 

Style No. 223577 is for end bracket. 

Style No. 223578 is for intermediate bracket. 

Style number includes brackets and clamping 
bolts. 





Fic. 92, DIMENSIONS IN INCHES 


Bracket 
Slyle No. | 4 B c D E F 
223577 414 2 12; 35 1 
223578 | 5 2) 135 #5 1 2 


Approximate shipping weight 1 pound. by. 





Wall brace complete with angular adjustment, 
light duty type—The brace consists of a wall clamp 
of the U-bolt type, one piece of 34-inch wrought 
iron pipe, 4 feet long, and a pipe brace clamp of the 
U-bolt, see Fig. 93. 

Style No. 225110 includes Style Nos. 226445 and 
226473 with U-bolts and 4 feet of 34-inch pipe. 

Pipe brace clamp, U-bolt clamp type, with angular 
adjustment—These brace clamps are made of 
malleable iron and are clamped to pipe structure by 
U-bolts. The brace end of the clamp is provided 
with suitable openings so that the brace pipe may 
be clamped at any desired angle to main pipe, 
angle iron, floor or wall. Fig. 94 shows the clamp for 
bracing to another pipe. Fig. 95 to switchboard 
angle iron frame, and Fig. 96 to floor or wall. 


Style number includes clamp complete with 
U-bolts. 


Order by Style Number 


1523—74A 
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SWITCHBOARD DETAILS - Continued 





Fic. 95 


Fic. 96 








DIMENSIONS IN INCHES 

















.. Size of 

Clamp : : Brace 
Sie Figure Pipe TT 
Sty:e No. Picton To AR B Cc D 
226445 94 34 114-Inch Pipe 2h 15 24% & 
238998 94 14 114-Inch Pipe 234 16 3% sts 
238706 94 3; 2-Inch Pipe 3% +e 2% Bd 
226444 95 34 3-Inch Angle Lron _.2% 18 2% a 
226473 | 96 34 Floor or Wall i} 15 2% % 





Approximate Shipping Weight 6 pounds. 





Fic. 96A 


Floor brace for angular adjustment—Floor brace style No. 253700 covers brace complete with U-bolt. 


Approximate Shipping Weight 6 pounds. 





Barrier brackets, for pipe mounting— 
These cast iron brackets are designed 
to support asbestos lumber or micarta 
barriers on a pipe frame structure. 


Style number includes bracket and 
U-bolt. 





Barrier DIMENSIONS IN INCHES 
Bracket |Figurel-——-——_—--7—— 
Style No. A B Cc Dee 


oe a ee 











239027 97 | 24 
239026 98 1 


Approximate Shipping Weight 1 pound. 


& aia. bolt hole 





Order by Style Number 
1523-31A 
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SWITCHBOARD DETAILS~—Contiaued 


Mounting brackets for pipe panels.— 
These brackets are clamped on the pipc , 
structure by U bolts and are designed par- 
ticularly to support the switchboard panels 
of types J and L frames. Right hand, left 
hand and intermediate brackets are listed. 
The left hand bracket is mounted in opposite 
direction to right hand bracket, the inter- 
mediate bracket consists of a right hand 
bracket and left hand bracket bolted together 
py standard machine bolts. 

Style number includes bracket and bolts. 





Fic. 100 





Fic. 101 Fic. 102 Fic. 103 


Fic. 104 
Approximate Shipping Weight 1 pound. 




















Mounting Direction of Size of DIMENSIONS IN INCHES 

Bracket Mounting Figure Pipe, 

Style No. Inches A B Cc D | E | F | G 

a = eet nde 

223579 Left Hand 99 14% 335 2% 134 be 1s 1% aca 
223580 Right Hand 99 1% 335 274 134 Ee, 1 1% oar 
223581 Intermediate 100 14% 3a 2% 134 1 lf 1% 4 
228889 Right or Left 101 1% 4 1+ 2% 1% 13 HP Hor 
228890 Intermediate 102 1% 4 1s 2% ae ly ; 3% 
239021 Right or Left 103 34 235 1 2 1 % : 
239022 Intermediate 104 34 ae : - ee Rae 





Pipe cross clamp—These clamps are made of elbow, or a pipe cross. 
malleable iron and are clamped to the pipe frames 
by U bolts. They are shaped symmetrically on 
each side, which permits the right angularly posi- 
tioned pipes to be located in line with each other, 
or the pipes may be crossed as shown in Fig. 106. 
This clamp may be used as a pipe tee, a pipe 


Clamps holding pipes on 
either side of a perpendicular pipe will not interfere 
with each other, thus allowing great flexibility in 
design of: pipe structures, see Fig. 105. 


Style number includes clamp complete with two 
U bolts. 


Clamp 
Style No. 





Fic. 105 


Order by Style Number 


1523—32 








| 
' 
; 
} 
j 
: 


oe 


a clamp type—These clamps are made of malleable 
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SWITCHBOARD DETAILS—Continued 


Pipe cross clamp—This is a double one-piece 
clamp for use about the structure to give it addi- 
tional rigidity. 


ESSERE (nnn 


DIMENSIONS IN INCHES Approx. 





Style |Size of Pipe Shippin 
No. ached tte tay Waa a pping 
A B Cc Wt., Lbs. 
291178] 114x114 45% 45% 12; 1 
291179] 114x2 5% 5% 1+; 1 
291180] 2 x2 6 6 15 1 





Fic. 107 








Pipe Flange|Size of DIMENSIONS IN INCHES 
Clamp Pipe, |——$ 7 Shipping 
Style No. |Inches| a B Cc D BE |Wt. Lbs. 








a a ee 


226443 | 1% | 2 
238707 | 2 | 411 16 | % 

















Fic. 105A Clamp for 1 14-inch pipe.—Base to wall, pipe 


parallel to wall. (Style No. 291187). 





Pipe cross clamps, three to six-way, U-bolt 


iron and are similar to the cross clamps, except 
that an additional clamping fixture is provided. 
The clamp as shown constitutes a three-way clamp, 
but by suitably combining two or more clamps 
and substituting straight bolts in place of U-bolts 
where required, four to six-way clamps may be 
made up. 

Style number includes one clamp complete with 
three U-bolts. 





Fic. 107A 





Mounting clamp brackets for pipe or angle iron 
frame, cast with slot in end lug, designed for general 
mounting. This bracket may be used as part of 
rheostat idlers, shown in Figs. 110 and 111. 

Style number includes bracket and mounting 
bolt. 





DIMENSIONS IN INCHES 





: Emmet sc Tek oii He SOS LY 
Clamp Approx. 
Style No. PIPE SIZES _ fi f Shioving 
Wt. Lbs. 
A B GC 
923411 | 1% | 1% | 1% | 2x6 | 2x6 | 2% 2 
238705 | 2 114 | 114 | 2% | 24 | 3x0 2 





Fic. 108 
Pipe flange clamps are made of malleable iron | Style No. 


Description 

and are clamped to the pipe frame by U-bolts. 216449 Pipe mounting bracket, Fig. 108, for angle iron 
s [ . ; mounting, ; 

Style number includes pipe flange complete with | 216450 Pipe mounting bracket, Fig. 109, for frame mount- 


ing. 
U-bolt. Approximate Shipping Weight 1 lb. 


Order by Style Number 


1523-70A 
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SWITCHBOARD DETAILS—Continued 



































Idler brackets with idlers are of cast iron, de- Style Size of |DIMENSIONS IN INcuEs| 
signed for mounting on angle iron or pipe frame No. PEE gon Po Radius 
construction, for guiding sprocket chain transmission | ——————— es 
on rear of switchboard panel, for remote control of IRON BOLTS 
rheostats. Various methods of arranging sprockets AES ES: tke x 
end chains be avpolied’ with tt st | iese 127932 | sone ey 14-13} 34 334 
and chains may be applied with the use of these 124586 115 14-13 | 11 Lit 
idler brackets. 127800 114 14-13 | 117 2¢ 

E 7 : ; 127933 114 34-16 |] 1 134 
Style number includes idler bracket, idler and a eeoRs 114 84-16 | 7% 2 
‘ 292 Wi 5.18 5% 
mounting bolt. tpeoep 8 18 278 
Pew 7 PRASS BOLTS 
7 247149 | 816 | 1% | ou de Cl 
Hf 247150 %e-16 | 114 A 
247151 =| g-16 | 19k | 13 
247152 4-16 | das ; it 
247153 | 16 | oht iz 
247154 | 6-16] 1% I iy, 
247155 | 4-20] 135 5% 5 
247156 4-20] 13% 34 * 
247157 5-18 | 13% $4 * 
247158 BVO Sdenil | 14 i 
0 2 15 | 14-20 114 14 15 
ee 247160 __| 6-20 | 14 | % rE 
Idler : DIMENSIONS IN| Approx. 
Bracket | ,f72™e | Figure| INCHES | Shipping 
Style No. OUD EIA eee Wt., Lbs. 
1 TPO SAE BS ATS 
216451 | Angle Iron 110 614 434 2 ‘ 
216452 | 144 Inch Pipe] 111 6'8 434 2 Shunt lead holder —- For mounting on rear of 
4 ipe 93% 8 : “4 
216453 | 134 Inch _ Pir Wt aA 6 P's board to take up slack shunt leads. 





U-bolts for wrought iron pipe are listed in ircn 
and brass. 





Style No. Approx. Shipping 
SO ; Metey: A ___ Weight, Lbs. 
Fic. 113 Ae we at ee Ad eee 2 


Order by Style Number 


1528-76A 

















a 
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SWITCHBOARD DE rAILS—Continued 
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S* 293894 | 


Diagram oF 
ferote Control Mechani--? 


Bie iis73 


Switchboard mountings and control mechanisms 
for rheostats—The tetrapods for supporting rheo- 
stats (with 4 mounting bolts) at the switchboard will 
accommodate rheostats with a minimum of 534 
inches and a maximum of 1114 inehes between bolt 
centers. Remote hand-control rheostats are op- 
erated from the handwheel on the front of the 
switchboard through a system of drum and cable 
transmission at the switchboard to a chain and 
sprocket at the rheostat. At the switchboard, the 
cable is enclosed in pipe conduit, thus eliminating 
all danger of short circuits on the panel due to a 
broken chain or cable falling against the con- 
nections. 

The handwheels are made of black moulded 
material ‘and have a black highly polished finish. 

Cable conduit may be run from the cable drum 
housing at the panel to a point not less than 2 feet 
from the sprocket at the rheostat. Conduit should 
be -inch pipe with smooth inside surfaces and all 
ends reamed to prevent abrasion of cable. Conduit 
may be bent for small angles on a radius of not less 


than 6 inches. For 90-degree bends use roller elbows. 
Extra roller elbows and conduit which are provided 
with mounting holes, may be ordered as required. 
Conduit should be supported at bends. 


Cable adjustment and installation—At the middle 
point of the cable, open the strands and fasten to 
the drum with screw and washer as provided. Ar- 
range drum, handwheel, sprocket, turnbuckles, 
chain and cable in relative position as shown in 
sketch, tighten turnbuckles to take up slack. With 
pointer vertical, rheostat resistance to be all out, 
turn handwheel to right until other extreme position 
is reached and mark position of the pointer on dial 
plate. 


Style number for remote-control mechanism 
includes (in addition to mechanisms mounted on 
the switchboard panels) cable, chain, 2 turnbuckles, 
and four %-inch pipe roller elbows for 10-foot run 
between drum at the panel and sprocket at the 
rheostat. The style number does not include the 


rheostat, rheostat sprocket, or 4-inch pipe conduit. 
Approx. Ship. 


Style No. Description Wt., Lbs. 
290893 Single Handwheel—Remote Control 5 
290894 Double Handwheel—Remote Control 8 
290895 Double Handwheel—Combination Tetrapod and Remote Control 20 
290896 Single Handwheel—Tetrapod Mounting 15 


Order by Style Number 


1523-75A 
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SWITCHBOARD DETAILS—Continued 


Shunt supporitng brackets of cast iron, for | Meter swivel brackets suitable for mounting 
supporting ammeter shunts on the rear of switch- | 3 or 4 Westinghouse round type meters, 7 inch 
board panels and are intended to relieve the ammeter | diameter, on the top iron of frame structure of types 
shunt of the weight of outgoing cable. | E, G, J or L switchboard frames. 


[eect : 













TOV 
SSNS 
WMV YY 





Fic. 117 
Style No. 
239179 Meter swivel bracket with mounting bolts for 
mounting three meters. 


239178" Meter swivel bracket with mounting bolts for 
mounting four meters. 











Fic. 114 s a4 d 
| Approximate shipping weight 15 pounds. 
Style No. Description ine ee EL pres : - z Sere 2 
217236 Shunt supporting bracket with expansion sleeves. | ‘ : ; 
Shunt bolts to be ordered separately to suit re- | Meter swivel brackets for mounting Westinghouse 
aoe | round type meters of 7 inches diameter, except for 


Approximate shipping wei : : 
Bee > Sbiping wrignt jpound polyphase wattmeters, on face of switch board panel. 


; : ; These brackets may be turned at various angles 
Meter swivel b - ; 
? Se eo rene to face of panel or pushed back when desired. 


house round type meters, 7 inches or 9 inches Style No 
diameter, and are intended for mounting in upright | 238991 Bracket complete for three meters, Fig. 118. 


sale : 238992 Bracket complete for four meters,Fig 119. 
Osition oO es ; 
p on on top of iron structure of types E, G, J Aparesimate cdhippitig melxbtlad pounds. 

















or L swithcboard frames. Bracket is swiveled so os J: 
: er Wig—ae| 
that the face of the meter may be turned in any | Care epee ok Ne ee 
; a y : - 
desired position. of a i 
6! 
“ « ° io it 
Style number and list price include bracket and | vf a fil te 
. - * | 7 ie i ‘Sh 
mounting bolts, as shown in full lines. tes os i 
| 7 a 7 NE \ll 
| vo BON Ry ul 
od Scapa E seppeapienende a ae eae ones 
FASS 
. fie va biel 
ee Z WN 
| ¥7} fo i 11 : 
| Go Nels pote acum ec wcae ee toto te Came baReerng Loads 
| ent. titi | 
























Fie. 115 

Approximate shipping weight 5 pounds. - ee eS 

: j | 

Swivel Size of Dimension jl 
Bracket Meter, A 1 | 
Style No. Inches | Inches 

| “SMe nee } $ 
164970 | 9 we 115% it 
168824 7 | 93% | | | 
| 

c | 

Meter swivel brackets for mounting one | : 
Westinghouse illuminated dial meter on top iron | 
of frame construction of types E, G, J or L switch- 
board frames. 
LEO | 

--sfte ry | 

wan J | 

af NE 

sit | ; 

Fic. 116 





Style No. | 
239799 Meter swivel bracket with mounting bolts. 
| 
| 


Approximate shipping weight 5 pounds. 


Focs: 118 anp 119 
) Order bYStyle Number 1528-54 














ee 


ancien 


H 620 


Panel swinging brackets designed for mounting 
a 2-inch swinging panel. The bracket is hinged so 
that the face of the panel may occupy any desired 
position from one parallel to the face of the board 
to one at right angle to switchboard. When used 
with switchboard pipe frame, the brackets must be 
located so as to clear panel mounting bracket. 

Style number includes bracket only. 


























; Fic. 120 
: 
lens ore zl 
Swinging | Width o* Dimension) | Approx. 
Bracket | Panel | Frame | Shipping 
‘ Style No. | Inches Inches | Mounting Wt.,Lb. 
| 
217863 | 12 12 |Angle Iron | 10 
217864 | 16 16 |Angle Iron 10 
| 217865 | 20°)" 20 Angle Iron 10 
217866 | 24 | 24 Angle Iron | 10 
, . 317867) 4) 42 12 _— |Pipe lit sad 
| 217868 | 16 | 16 sane 10 
217869 20 20 |Pipe | 10 
217870 24 24 Wack: | 10 
Meter swinging bracket suitable for any 


Westinghouse round type, 7 inch or 9 inch meters 
except polyphase wattmeters. Bracket is hinged 
so that the face of the meter may occupy any de- 
sired position from one parallel to the plane of the 
board to one at right angles to the board. 

Style number includes bracket and mounting bolts. 

















| 
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SWITCHBOARD DETAILS—Continued_ 


Meter swinging bracket for Westinghouse 


illuminated dial meters. 


Style number and list price include bracket and 


mounting bolts. 

















APigb 
| Me Fic. 121 
| 
| 
| 
Bracket Frame | porte a *% Approx. 
| Style No. Mounting Shipping 
A B C Wt.,Lb.. 
} 177513 Angle Iron 21 1234 | 11% 10 
| 238990 114 Inch Pipe 21 123% | 11% 10 

















"7 ~ 
Swinging Size of | Numberof =| _ 
Bracket, Meter | Meters per Frame a 
1 Style No. | Inches Bracket Mounting 
ij | A B Cc D 
, 217858 9 pS Angle Iron Frame 18 13 brat aay ve 
; 217861 9 2 Angle Iron Frame 23 18 | 8 1p 
: ; 217859 9 1 114 Inch Pipe 18% 133% 124: a 
; 217862 | 9 2 114 Inch Pipe 23% 18# 8% 10 
217852 7 1 Angle Iron 143% 104% 94 he 
217855 7 2 Angle Iron 18% 14% 6% 8 
217853 7 1 114 Inch Pipe 15 1135 OG ag 
217856 | 7 2 114 Inch Pipe 19+ 153 7% 8 












- Order by Style Number 


2523—SS 
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SWITCHBOARD DETAILS—Continued 


Metal Switchboard Caps—These caps are used 
for covering holes in panels drilled for future in- 
stallation of apparatus. 


toe pe Ae ey) i 
of 4 x oo 
ie Xe Site, $ 
, ft 


Yj 8 


ANAT Le lalallala lay 
AWW 








Fig. 124 





DIMENSIONS IN INCHES 








Style No. | | 

A B 
282799 | \% TRS heen A 
282800 5% 2 
282801 % 2 
282802 A 1% 
282803 5% 14 
282804 % 1% 
282805 1% 2 
282806 134 2 
282807 2% 2 
282808 3% 2 
282809 45% 2 
285459 14 14% 
285460 134 1% 
285461 23% 1% 
285462 3% 1% 
285463 456 1% 





Uninsulated bolts for types E, G, L, and J 
switchboard frames. Style number includes bolt 
with soft rubber washer, standard hexagon nut 
and black marine finished bolt head and washer 
for front of panel 





Fig. 125 


| Length of | Thickness of|Panel-Inches 
| 


Bolt-Inches Pipe Frame pie Frame 


Style No. | 
253102 ye ee eg Rats 
tec ak hey 
| 2 1 | 1 
Be | Pa lesa 
3 ee 2 
253107 | BY 2 abr 
ere meieces 1 (8 
4 2 a 
253110 | ie | ass eres 
253111 4% 3 





Insulated bolts for types E, G, L and J switch- 
board frames—Style number -includes bolt with 
fiber bushing, rubber washer and black marine 
finished bolt head and washer. 


“~——- = 
| Auber Washer 


tron Washer’ 


WFibre Bushing 





wh | 
$ Bok'___- -*/on Washer 


Fig. 126 





| 
Thickness of|Panel-Inches 





Style No. Length of 
| Bolt-Inches Pipe Frame |Angle Frame 

253112 2% | 34 1 

2 234 14 1 
253115 3 14 fy 
253116 3% Me 2 
253117 3% | oe Kay 
253118 334 “t 2% 
253119 Q 2% Ak 
253120 414 aE 3 





Fancy hexagon nuts, black marine finish, may be 
used with the bolts just described, or any standard 
iron bolt. 

Style number applies to nuts finished in black 
marine. 


re 








| Diameter Bolt | Threads 
Style No | Inches per Inch 
1° ‘ - Fic. 127 


Beveled washers, black marine finish, are for 
use with nut shown in Fig. 127. 


re 
aaa rrr 


Style No. fit Diameter Bolt | Thickness 
<a i—— pihasitaainniepamighetnpemasssesmmeticaeetd 
3379 an 86 | % 
3380 4% 4g 


Card holders—-These card holders are designed 
for mounting on the front of panels to hold cards 
giving name of the machines or circuits controlled 
and are finished in black marine. 









Order by Style Number 


Style * | _ Overall Size of Opening} Zs a 
No. | Dimensions in Inches a 
in Inches 
55190-A 244x1i\% 
Bo 8OR Lg) ise 
Fic. 128 
Caps for ends of pipes. 
aoe . Style No. Size of Pipe 
40529 3% 
340580 1% (accel 
240531 2 
Approximate shipping weight 1 pound. Fic. 128A 
1528—56 











: 
\ 
| 
; 
| 
; 
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SWITCHBOARD DETAILS—Continued 


Calibrating Terminals for Secondary Circuits. For conveniently making connections for the calibration 
of instruments. The thumb nuts are made of insulating material. 


> 


Style No. Description 
281442 One Current Coil Terminal* 
275984 One Removable Link 
281443 One Voltage Coil Terminal. 





*Includes one stud only with necessary nuts and terminals. 


Fig. 129 Current Fig. 130 Voltage 
Coil Terminal Coil Terminal 


Terminal Posts for Switchboard Small Wiring 


Figure 131 shows a convenient and inexpensive terminal post for terminating the small wiring on 
rear of switchboard panels. The post provides one set of crimp washers and lock-nuts for the permanent 
connections from the panel, and another set for the outgoing lead. These posts are set directly in the rear 
of the panel with a setting tool and are intended to be located: when the wiring of the panel is done. Each 
post requires a hole in the panel %-inch diameter and 34-inch deep. 





Style No. Description 
280279 Terminal Post 
281441 Setting Tool 
Fic. 131 
NAMEPLATES 


Nameplates on the switchboard for identifying pleasing in appearance. The letters and rim are 
the switchboard apparatus with the circuits or polished copper on. black matt. 
machines controlled, add materially to the security Order by name plate number. Nameplates with 
of operation.. The name plates here listed are 3 other lettering than here listed will be supplied as 
inches wide and 1 inch high, are fastened to the ordered at a list price of $5.00 for first plate and 
panels with brass escutcheon pins and are neat and = $ .60 for each duplicate plate. 


Lettering on Nameplate Lettering on Nameplate 
Nameplate No. Nameplate No. 
A: Cy Rotary No. iL: ins sO ee ed 1172 Boiler HOUs@is s cssis seen bakit ves hee ee 2353 
A.C, Generator Fields 7-772 7.2 oss 1928 Boiler R660 ME ¢ desc es ooo ae 2262 
AC. Generator .nincuue edhe aaemnol 1938 Building. NG Uy Pninssccmesaispasnvnn eee 2347 
Air Compressor. 5. ns soins) so. sree 1797 Building Nou2s peices, sensnaeenen ee: - 2348 
Alp Pressure. oc cocc04 fee bc,ar's nie ee « 19TS . , Building NO@BAMG:... 0. oo 2349 
AMP D: caain: Tene aad | to Agee tate hie 1847 Building No. 459% «./...5.U.%.c.00tene ake 2350 
Alternating Current, Light.............. Te he TIGR. v.07 os ‘ek ak «ba ae Oe ae 2279 
Alternating Current, Power..........--- 797° ~=— Calibrating. Voltmeter. ....... pears OE . 8471 
Alternating Current, Street Service........ 870 Car. Departments): <\igat nes dees s os 2839 
APC TE Pe a sd ened ernie « Hlaiearel © > 2792 Sharh el, TST is Melaee ae ee aa 2276 
Auditoriam:... . SRE. E es sc Re oer. 821 Charge. fodi09) Ae sccas corer eee 3044 
Arrxtlinrya tases. se-cior vires abe verceererne sre 3017 Carew NO. 1.35.) pasa Ss ng ieenee 3614 
Auxiliary Bus Running...........-+-+.. 3024 CHG NOs 22855 » ony tac ~'e Soe eae 3615 
Auxiliary Bus Starting........... 22.002. 3025 GipcaeNo,): B2..5) cary a o> «Oe 3616 
Bal. -Coil No. 1. iic55 «sion tere ee se 883 CirciNod. 4.020 0e0.4's o< seatieeee neee 3617 
Bale(cotleNo. 2... ddcccs te cene GEclDes 884 CirchitiNod 6. 3.5.15. .a0 gate 3618 
DERGHIORGHA 5c. 0 thes nes doth eee 1771 CircuitiNo.. 6,5. %..: is 2s snieousietaetiies 3619 
Battery) At! .... 2. dened naeie aaa. 3045 CircuteiNGnedss eee s ven a slate awd ahha aes 3620 
Boiler Feed Pump.....-.+-- tiie teen ots 862 Cirelitg. NOs). 8. vs 0s0s'sse esses neues <a 


Order by Style Number 
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SWITCHBOARD DETAILS—Continued 


Lettering on 
Nameplate 


Circuit No. 
Circuit No. 10 
Circulating Pump 
Control No. 1 
Control No. 2 
Control No. 3 
LC. Panel 
D. C. Rotary No. 1 
D. C. Street Service 
Direct Current Generator 
Direct Current Laboratory 
Direct Current, Power 
Discharge 
Dredger 
Emergency Line 
Emergency Switch 
Emergency Switches 
Equalizer 
Equalizer Rheostat 
Equalizer Switch 
Exchange 
Engine Generator, Field 
Engine Generator 
Exciter 
Exciter Bus 
Exciter No. 1 
Exciter No. 2 
Exciter No. 3 
Exciters 
Exhaust Fan 


Soleke ae 0s ewe O68 d O67 a 2h 8 A458 
7 Oe tee ee NT 
Sie 6) Beh eae 6) is: ay oS, SORaee Dee 
EY 5 ema tlay 5k RS) Do oe D8 TO: (6) By A aps R! 8) Oe 
tN a Die oa Ie See Ler ene Ola ur ke © Sy 0 


Fire Pump 
General Power Circuit 
Generator 
Generator No. 
Generator No. 
Generator No. 
Generator No. 
Generator No. 
Generator No. 
Generator Voltmeter Switch..........--- 
Ground Detectors 
Ground Detector Lamps 
Gymnasium 
ect a ge oc 
Incoming Line 


PORDaS» ale ote es ere! @ al preieha eB) ere © 


ee gta ed sea Ser este) Bleed. Sw CRIM o oes 2 > oe 


Se cle MOR e ee ol mle Ove es oe 6: P.O 018 «8 8 9 
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Westinghouse Switchboard Accessories and Generator-V oltage Regulators Section 2-B 


Nameplates—Continued 
Nameplate Lettering on Nameplate 

No. Nameplate No. 
3622 LighE Mains svi wn wee sie s weth 020i, Tal Us 2663 
3623 Lighting System........--..sseseeeeees 2646 
1856 TATTeSNOs Lie. Son Ci eee Dts repiea he las (aren Es 947 
3046 TAREIN OG Dei Gore Si AOS RL EDT Sei 958 
3047 HnGENOl Sc kek es eee ee ne ene Ame 959 
3048 TASTIGMN Os ics 6 6 sc oe ee eee hae 961 
935 Pca le eadershk sais ss Ca enue See eee 3154 
1171 OCA LSCEVIGGIE in kite ee Maen hake hic Ste 2823 
887 INTE UTY ESS SRI ws Shs & a ialle cael pogo aa 3015 
812 Mair Bus ROANING. ....55 5 6 5 bees onsks oe 3022 
810 Main Bus Starting... .. 605 26 2 sou see 3023 
811 IPE URN CORRE COMI vias 6 so 15 0 Gidea eta se eke ae tings 1712 
3043 Main Light Breaker............0 00.005: 1822 
3070 Main Light Switch...) sc. «tire 3514 
2644 INARA aa aL rrp ebaie fone is tess seve esalgathene evegn AU 1462 
2417 Main Power Breaker.............000083 1823 
2698 Main Power Switchiveivn61.0. es) bese 3515 
888 INGA OWIECH 4 tor cet tains RERETIOER ss ARES 1798 
2775 ILE Eiora)-'2¥e'e' eres !s ‘a one 2230 
3457 WI GSROES saicovehckekohetele tibsnetatopcwenedote-swiys CDSPRAMGRATAL: 2354 
3069 Motor Circuits occa och o PRB 2642 
806 Motor Generator, Running.............. 867 
799 Motor Generator, Starting............-. 868 
2181 MIBGOL, NOs Lclhsicccolete)svepcuadey ok saab GIANG olepeere 2027 
3016 WIGEOLDINO: 2istit- ctaicaees OR ers kote: eye 2028 
816 Negatives. 1.1). oleic acyecsieya tes essere atbrhe PRES 814 
817 Negative D. C. Generator...........-+++. 882 
2684 Wentral SWILCHES ¢eiisie a to v's aero ars 1434 
815 Night Hichts:. 2.6. eee ee tee 1855 
1689 No, 1 Feeder Circuit . 1.5.1.8 )em ) aerqutee + oe 1939 
1467 No! 2:Feeder: Circuit «oi: sfosel- free ape) ye nye eners 1940 
1685 Woibellotosited sats car ee citer det: sieies 2696 
1686 Wo APE MOLOr ¢ Wacuorashtabel- We. eirecene pace og 2697 
2029 No. ‘Si Mbtar caries ce led vee Biche 2758 
2030 irycyd WMI Ob comity tes: roids tet ip beks ae Phi slr 5 0.5 o> 2759 
2031 Nork-Rotarysi sete yarteeioen sae 924 2243 
2566 Dival Acide: sandee ti ame ee 1824 
2565 Danel Bui ened ataa adeest ass 1825 
2182 Panel: Gace. alae Pie ee cla sear 1826 
1682 PariebD afteuc > in aeiees cit ase ae 1827 
1683 Panel Eo. ime tere ey nie pate eee nt 1828 
1981 Panel Bako ts arll Velie Geek ae ies 4 1829 
2820 Panel G°). 8% Sica eek * 1830 
2817 Panel. H. .. . de pte eee aie steels 1831 
2814 Panel Ji. 5. s. « defocus ears ermmes oes 1832 
3477 Panel: No. 1... . bose nee ete ates fri ae 1697 
2800 Panel| No. 2. abhi. ee ee oe ieee ys oe 1698 
3479 Panel! Nov. 3 re eee tee sks Tela esos nb shee 1699 
2645 Positive 2) cease eee Sah owt fae ne mate ee 813 
2355 Positive A. C. Generator...........-+--- 880 
2797 PO WEE er eee soci eRe R geile) alee’ s 3510 
1470 Power Feeder No. Do. tose e eens seme: 2023 
BoA Powerseeder nO. 2c ceipistess sieokels soe ons 2022 
2795 Power Feeder No. 3.. Sete te os seas 2021 
2424 Power Feeder No. 4..... Bie is iets sve austerats 2024 
1523-38 











ee 
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SWITCHBOARD DETAILS—Continued 


Nameplates—Continued 


Lettering on Nameplate 
Nameplate No. 
Power Feeder No. 5......0 00 ese cere ree 2025 
Power Feeder No. 6........ 00000 fe eee 2026 
Power House Lighting.........+-++++++> 2563 
Power House Lights...........++++e+05: 1178 
Power LAne cameos ecocee. arias ae 2639 
PG wer Maing oa dh sect Pepetets canoieesres benches 2661 
Plump No hiciiees ) es ees ey ee 952 
Puthp Now Ziv. ces esses coe > ieee ee 955 
Puitip No. 3.00. e ee eee ree ae ge bere 956 
Pump No. 4.0.0.0. ce ee ble ae ae 957 
Passi No. Sieve ss es 2.2. ese Spe :, 2486 
Rutary civ ein tered anes goo ee 2229 
Running Position. .......----++++++e0es 1220 
Second Position . . 2... 4.6 - + av thei hee 2751 
Service Light... 5 oi ci ule eee nie seme oa tbl 2550 
Service POWER: «cuiajs = swivle » = 5 tte Opera shaaiahe 2546 
Single Phase Teaser Transformer....--.. 2647 
Single Phase Transformer..........+++>: 2648 
Spare Transformer......-+-+-+++eeee > 2638 
Starting Position. .....-- 6.0 eee ee eres 1219 
Storage Battery. ....-..- esse enna: 3150 
Supply... a... 2c es BRR Bese 1857 
Synchronous Motor......-..--- Boars 1925 
Synchronous Motor.......-.++++++ 25555 1941 
PearGlormerc.s...w cs ssn ale ew ee Nel 2798 
Transformer NO. Wessel ce eb e erlece mies «UG 1174 
Transformer Bank No. 1...... eee ress 2636 


Lettering on Nameplat: 
Nampelate No. . 
Transformer Bank No. 2.........:---+++ 2637 
Transforiner Bank No: 3. 22.0... > omyrem ens 2825 
Transformer Bank No. 4............---+ 2819 
Transformer Bank No.’5............--+5 2816 
Transformer Bank No. 6...........+---> 2813 
Transformer and Line No. 1...........- 3152 
Transformer and Line No. 2..........-- 3153 
Turbine Generator:.....+ 0: «se #euaneee 798 
Valve | Controle. oii... dire es ge eeenereer as aus 944 
Voltage Regulator. ........--+++++- sey LOM 
Wiater!Pressure:s:e )). eucis ieee pieces 1973 
Water Pinip.0c. 28.3.4 olan aoe 2183 
AStOFETOOL Maes Cite clccstece cee ln eaters 2491 
Oden POOL sore aie a Chwaie aha selenite sche 1773 
Sle HlOOrsiieics. cetbeiatorenn te ol eeaceaehaaeaogd 1774 
Athi POOL. aise, ae. ete Shah okie eS 1775 
Behe lors tuiicey. : owed Has oda 1776 
Bib dE loons heise supteus is wPbaiatd one norateah lie Semen 1777 
Meha Floor. (i ckssnsse Siete eis nla eee ond areca Mera 1778 
Reha WIGOL svete eh ben tor Sie ate Gos sas Seaman bras 1779 
Otho Floor: usec ee ciao ae aaa: 1780 
Oth’ Flooré hive. Des Sears ones Galen 1781 
1OsK. Wi Exciter 7 tpemenet ss clea as 2847 
DOIG: We Exciterd sieic ttle cslererceae ents 2848 
SRKu W. Exciter os. . ccttiees = oer shee ete aca 1923 
HOWK: W. Exciter te-ccee cerciewcs eet 1937 


BUS BAR COPPER 


Copper straps suitable for bus and _ strap 
connections are listed below. The straps are hard, 
cold rolled or drawn to size; they have a conductiv- 
ity of 98 per cent., of Matthiesson’s standard and 
are supplied in lengths of from 10 to 14 feet. 

As a general indication of the amount of copper 
required for any particular connection, the carrying 
capacity of single-strap and two-strap connections 


are given in the table below. These values are not. 


good for more than two straps in one connection, 
for above this, the conditions of installation, such 
as spacing between straps and spacing hetween 
adjacent bus-bars’ for alternating current, greatly 


affect the temperature rise. 

Briefly, the capacity of the bus is increased by 
making the spacing between straps of the same bus 
greater, amounting to an increase of approximately 
25 per cent. for 14 inch spacing, instead of 4% inch 
spacing. On alternating current buses, mounted 
adjacent to each other, the mutual induction of 
returning circuits increases the heating greatly. 

Attention is called to the fact that straps 4% inch 
in thickness should be used rather than half the 
number of 4 inch straps, as the radiating surface 
is greater. 

Prices will be quoted on application. 


ater gi A re tie le t's nie ES ae ee 


S1zE OF STRAP 














| CARRYING CAPACITY 








Amperes 20 degrees C Rise 
pa a py eiabt a | | ec at a e 
| ain’k OURGS One Strap, wo Strap, 
Thickness, Width, per 1000 | A. C. or | Dc. 4% 
Inches : Inches | Feet | Dace { Space between 
| | Amperes Straps 
| | Amperes 
\% % 240 * 100 
1s | 1 } 240 150 
% 1 | 480 200 
% 1% 720 300 
% 2 | 960 400 : 
44 2 1925 550 Ae 
\ 3 1440 600 1075 
My 3 2885 850 1500 
‘8 4% 2165 925 1600 
i | “ 4% 4330 1250 2250 
% 6 2885 1225 2125 
Ne 





1523-39 
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Section 3-A 


TYPE OA WATTHOUR METERS 


ALTERNATING CURRENT 





SINGLE-PHASE METER 


Low maintenance cost and long-life accuracy are 
features equal in importance to initial accuracy. 
This fact has been kept in mind in developing and 
constantly improving the type OA meters. The 
permanence of the calibration of these meters results 
in the least loss of revenue from inaccuracy, and 
entails the least cost for service tests. Their durable 
mechanical construction minimizes the renewal of 
parts. 


Operation 


The type OA watthour meters operate on the 
induction principle. The torque that rotates the 
disk is proportional to the product of voltage, current 
and power factor of the circuit, and is counterbal- 
anced by a retarding force exactly proportional to 
the speed. The speed of rotation is, therefore, pro- 
portional to the power in the circuit. 


Distinctive Features 


Mechanical—One-piece cast-iron case; all parts 
mounted on central cast-iron frame; perfect dust- 
proofing; covers easily removed and sealed; ball- 
bearing moving element; two permanent magnets 
clamped together as a unit; low-speed worm. 

Electrical—High ratio of torque to weight of 
moving element, insuring long life accuracy; accu- 
rate within close limits over a wide range; accurate 
on varying voltage; accurate on varying frequency; 
nor affected by wave form, power factor, or external 
fields; permanent magnets shielded from electro- 
magnets; low shunt loss. 

Arrangement—Four-index dial arranged in straight 
line; micrometer full-load adjustment; micrometer 
light-load adjustment; both adjustments accessible 
from front of meter and only a screwdriver required; 
meter cover need not be removed at installation; 
shunt field connections made in terminal chamber. 


Construction 


All parts of the meter element are mounted on a 
supporting casting and can be removed from the 
case as a unit without changing the calibration. 
The moving element is of the disk type, acted on by 
the electromagnets at one edge and the permanent 
magnets at the opposite edge. The electromagnet 
punchings are in one piece, and shifting of one part 





SINGLE-PHase’ METER 
(Cover Removed) 


with reference to another is thus obviated. They 
form a closed magnetic circuit, a feature that makes 
the meter remarkably free from the effects of stray 
fields. 

Case and Cover—The case is of cast iron and the 
covers of pressed zinc with dead black finish, or of 
glass. The cover is fitted with a dust-proof gasket 
and the glass windows are sealed. These precau- 


For switchboard-type watthour meters see section on ‘‘Instruments and Relays’’ 











| 
) 


a 
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A.€. WATTHOUR METERS, TYPE OA—Continued 


tions absolutely prevent the entrance of dust, which 
would in time cause friction errors. 

Terminal Chamber—A separately sealed terminal 
chamber is provided at the bottom, separated by a 
dust-proof partition from the meter chamber. The 
main cover does not have to be removed at installa- 
tion, and no dust can enter the meter in making the 
connection. Leads enter at the bottom in the single- 
phase meters, and at the sides in the polyphase. 

Register—The registering mechanism is designed 
for minimum friction. 

Ratchet Attachment—A ratchet attachment to 
prevent backward registration will be furnished 
for a net additional price of $1.00 if ordered with 
meter. 

Bearings—The main (lower) bearing is a highly 
polished and hardened steel ball resting between 
two sapphire cup jewels. The minute gytations of 
the shaft give the ball a rolling action which makes a 
very low coefficient of friction and, by presenting 
constantly new bearing surface, gives an extremely 
long life. The upper bearing is a self-oiling guide 
bearing. 

Torque and Weight—The ratio of torque to weight 
in type OA meters is very high, insuring a long life 
and freedom from friction errors for long periods. 
A higher torque or lower weight of disk would require 
permanent magnets of greater strength than long 
experience has. indicated as practicable without 
danger of weakening. 

Connections—Both sides of the circuit are brought 
into the terminal chamber, and the shunt connection 
is in this chamber. Left-hand feed is standard. 

» Adjustments—The ends of the permanent mag- 
net support slide in machined grooves and are each 
clamped by two screws. This prevents deflecting 
the magnets in tightening the clamping screws after 
making micrometer full-load adjustment. A mi- 
crometer light-load adjustment, absolutely inde- 
pendent of currert, is provided, The only tool 
tequired to make adjustments is a screwdriver. 

Three-wire meters are identical in appearance 





’PoLYPHASE METERS 


with the two-wire. The rated current is that in 
each outside wire. 

Polyphase Meters—Polyphase type OA meters 
are based on the same mechanical and electrical 
principles that have made the single-phase meters 
so successful. Each meter is in reality two single- 
phase meter elements supported on one mounting 
frame, both moving elements being mounted on a 
common shaft and driving a common register. 

When properly connected, these meters indicate 
the true power in a two-phase three-wire or four- 
wire, or a three-phase three-wire circuit, regardless 
of the power factor or the degree of unbalance be- 
tween phases. 

Capacity—The rated current capacity of the poly- 
phase meter is that in each wire of the circuit; the 
rated voltage is that across each phase. 


Approximate Dimensions (Inches) and 


Weights 
WEIGHT 
Width Height Depth Net Boxed 
Single Phase Meters 634 8% 6% 94 11 
Polyphase Meters 10 12 5% 29 36 





The Reputation of Westinghouse Watthour Meters for Sustained 
Accuracy Rests upon the Ball-Bearing 
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SINGLE-PHASE SELF-CONTAINED METERS 
Left-Hand Feed 
Style number and list price include meter complete with metal or glass cover as listed, ready for 
¢nstallation. 








25 -CYCLE ———10-CN OLE a §0-CYCLE—————— 
STYLE Nos. STYLE Nos. STYLE Nos. 3 
apacity-—— Metal Glass List Metal Glass List Metal Glass List 
Volts Amps. Kw. Cover Cover Price Cover Cover Price Cover Cover Price 
Two-Wire 

100 5 .§ 183728 183763 $1160 170780 170790 $10 90 161363 161373 $10 90 
100 10 i 183729 183764 138 45 170781 170791 12 75 161364 161374 12 75 
100 15 1.5 183730 183765 1510 170782 170792 1440 170818 170824 14 40 
100 25 2.5 183782 183767 1810 170784 170794 1740 170820 170826 17 40 
100 50 5 227216 227225 2450 224769 224793 2380 224817 224851 23 80 
100 75 7.5 227217 227226 28 20 224770 224794 2750 224818 224852 27 50 
100 100 10 183786 183771 30 85 224771 224795 3015 224819 224853 30 15 
100 150 15 227218 227227 83 20 224772 224796 3250 224820 224854 . 32 50 
100 200 20 183738 183773 8420 224773 224797 3350 224821 224855 33 50 
100 300 30 183739 183774 8490 224774 224798 3420 224822 224856 34 20 
200 5 1 183740 183775 1295 195521 195549 1225 195570 195582 12 25 
200 10 2 183741 183776 14.75 195522 195550 1405 195571 195583 14 05 
200 i5 3 183742 183777 1645 195523 195551 1575 195572 195584 15 75 
200 25 5 183744 183779 19 80 195525 195553 1910 195574 195586 19 10 
200 50 10 227219 227228 3650 224775 224799 2580 224823 224857 25 80 
200 Votes 227220 227229 8020 224776 224800 2950 224824 224858 29 50 
200 100 20 188748. 183783 3285 224777 224801 3215 224825 224859 3215 
200 150 30 227221 227230 385 55 224778 224802 3485 224826 224860 34 85 
200 200 40 183750 183785 36 90 224779 224803 3620 224827 224861 36 20 
200 300 60 183751 183786 387 60 224780 224804 3690 224828 224862 36 90 
400 5 2 95391 195403 1455 195415 195427 1385 195463 195475 13 85 
400 10 4 195392 195404 16 45 195416 195428 15 75 195464 195476 15 75 
400 is 6 195393 195405 18 20 195417 195429 1750 195465 195477 17 50 
400 25 10 195395 195407 2185 195419 195481 2115 195467 195479 2115 
400 50 20 227222 227231 28 90 224781 224805 28 20 224829 224863 28 20 
400 75 30 227223 227232 82 60 224782 224806 3190 224830 224864 31 90 
400 100 40 195399 195411 35 30 224783 224807 3460 224831 224865 34 60 
400 150 60 227224 227233 88 45 224784 224808 3775 224832 224866 37 75 
400 200 80 195401 195413 40 40 224785 224809 3970 224833 224867 39 70 
400 300 120 195402 195414 4110 224786 224810 4040 2248384 224868 40 40 

§00-volt 60-cycle meters can be supplied on special order at the same price as 400-volt meters of the same ampere capacity 

Three-Wire 

100-200 5 1 183752 183787 12 95 170785 170795 1225 1613867 161377 12 265 
100-200 10 2 183753 183788 1475 170786 170796 1405 161368 161878 1405 
100-200 15 3 183754 183789 1645 170787 170797 1575 170821 170827 15 75 
100-200 25 5 183756 183791 19 80 170789 170799 1910 170823 170829 1910 
100-200 50 10 227234 227236 26 50 224789 224813 25 80 224847 224881 25 80 
100-200 75 15 2257235 . 227237 30 20 224790 224814 2950 224848 224882 29 50 
100-200 100 20 183760 183795 32 85 224791 224815 3215 224849 224883 3215 
100-200 150 30 183762 183797 35 55 224792 224816 3485 224850 224884 3488 


133-cycle meters can be supplied on special order at same price as 60-cycle meters. 


SINGLE-PHASE METERS FOR USE WITH TRANSFORMERS 
Left-Hand Feed 


These meters are arranged for use with current 
transformers with 5-ampere secondaries, for current 
capacities higher than those listed in the preceding 
table. The 100-volt meters listed below can be 
used with voltage transformers with 100-volt sec- 
ondaries for voltages higher than those listed. 

Style number and list price include 5-ampere 
meter of the voltage listed, for use with transformers, 
but do not include transformers. When a meter is 
desired with register reading direcily in kilowatt- 














hours in the primary circuit, it should be ordered as: 
“‘Meter similar to Style No. (give Style No. of 100- 
volt meter from the following table), except with 
register for......//5-ampere and....../ 100-volt 
transformer;” or “Meter similar to Style No. (give 
Style No. of 200, or 400-volt meter from the fol- 
lowing table), except with register for...... 75 
ampere transformer.” Price for the meter with 
register as ordered will be the same as for meter listed. 
Transformers should be added at regular prices. 











Two-Wire 
25-CYCLE 40-CYCLE 60-CYCLE 
STYLE Nos. STYLE Nos. STYLE Nos. 

——Capacity Metal Glass List Metai Glass List Metal Glass List 

Volts Amps. Kw. Cover Cover Price Cover Cover Price Cover Cover Price 
100 5 a5 183954 183957 $1460 195533 195561 $13 90 183960 183963 $13 90 
200 5 1 183955 183958 1595 195534 195562 15 25 183961 183964 15 25 
400 5 Oi SREP oc c'cc 000, ae atemiine 224787 224811 16 85 224845 224879 16 85 

Three-Wire 
100-200 5 1 183956 183959 15 95 195541 195569 15 25 183962 183965 15 26 
133-cycle meters can be supplied on special order at same price as 60-cycle meters. 
Order by Style Number 
3-A3 
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POLYPHASE SELF-CONTAINED METERS 
Left-Hand Feed 


‘\ 


The style number and list price include self-contained meter only, which does not require either vol- 
tage or current transformers. Meters as listed are for two-phase or three-phase, three-wire circuits and 


have metal covers. 


Current 
Per Wire ——SrrvLzE No.——— 
Amp. Kw. 25-Cycle 40-Cycle 60-Cycle List Price 


100 Volts 
5 1 230486 224296 224329 $34 40 
10 2 230487 224297 224330 37 05 
15 3 230488 224298 224331 39 25 
25 5 280489 224299 224332 42 35 
50 10 230490 2243800 224333 48 50 
75 15 230491 224301 224334 52 90 
100 20 230492 2243802 224335 56 10 
150 30 2830493 224303 224336 60 00 
200 40 230494 224304 “224337 63 50 
300 - 60 230495 224805 224338 70 55 

400 Volts 
5 4 230506 2243816 224349 46 75 
10 8 230507 224317 224350 49 40 
15 12 230508 224318 224351 51 60 
25 20 230509 224819 224352 54 70 
50 40 230510 224320 224353 60 85 


75 60 230511 224321 224354 65 25 
100 80 280512 224322 224355 68 45 


150 120 230513 224323 224356 72 35 
200 160 230514 224324 224357 75 85 
300 240 230515 224325 224358 82 90 


Current 
Per Wire ———— STYLE No. __. , 
Amp. Kw. 253-Cycle 40-Cycle 60-Cycle List Price 


200 Volts 


5 2 2830496 224306 224339 $38 80 
10 4 230497 224307 224340 41 45 
15 6 230498 224308 224341 43 65 


25 10 230499 224309 224342 46 75 
50 20 230500 224310 224343 52 90 
75 30 230501 224311 224344 57 30 
100 40 230502 224312 224345 60 50 


150 60 280503 224313 224346 64 40 
200 80 230504 224314 224347 67 90 
300 120 230505 224315 224348 74 95 


500 Volts } 

5 5 OPS ie gisiatne 224359 46 75 
10 10 PRS SL Ai sets. 224360 49 40 
15 1S Leeavalel Ge Ree 224361 51 60 
25 DAMIEN Wen atte eae Bic set et 224362 54 70 
50 SO ey ao A Cee a 224363 60 85 
75 75) HBSS Ma. 224364 65 25 

100,100. ahmadsbiee | Moya oatniarels 224365 68 45 
150i. TSO. viius dare abr ase aecely oh 224366 72 365 
200) 200 ck s aarscree , .cereretti.a’s 224367 75 85 
300 \5 300 TMG cisieistets  wtulare ite eierare 224368 82 90 


133-cycle meters can be supplied on special order at same price as 60-cycle meters. 


Glass Covers will be supplied on meters in- 
stead of metal covers without extra charge. Order 
“similar to Style No,...... except to have glass 
cover,” 

Meters for three-phase, four-wire circuits can be 
furnished self-contained in capacities of five to 
twenty-five amperes inclusive, above which size it is 
necessary to use a transformer type of meter with 
three current transformers. In either case specify 
in the order that the meter is for a three-phase four- 
wire circuit, giving current capacity, frequency, and 


voltage between neutral and each phase and across 
phases. 

Prices for self-contained three-phase four-wire 
watthour meters for 100 volts ‘‘Y’’ connected will 
be the same as for standard listed 200-volt meters 
of corresponding current capacity, and for 200 volts 
““Y”’ connected, prices will be the same as for 400 
volts standard listed meters of corresponding current 
capacity. Prices for transformer type three-phase 
four-wire’ watthour meters will be the same as for 
standard listed transformer type meters. 


POLYPHASE METERS FOR USE WITH TRANSFORMERS 


These meters are arranged for use with current 
transformers with 5-ampere secondaries, for current 
capacities higher than those listed in the preceding 
table. The 100-volt meters listed below can be 
used with voltage transformers with 100-volt sec- 
ondaries for voltages higher than those listed. 

Style number and list price include 5-ampere 
meter of the voltage listed, for use'with transformers, 
but do not include transformers. When a meter 
is desired with register reading directly in kilowatt- 





hours in the primary circuit, it should be ordered 
as: ‘Meter similar to Style No. (give Style No. of 
100-volt meter from the following table), except with 
register for...... /5-ampere and...... Z 100-volt 
transformer;” or ‘Meter similar to Style No. (give 
Style No. of 200, 400 or 500-volt meter from the 
following table), except with register for...... / 9 
ampere transformer.” Price for the meter with 
register as ordered will be the same as for meter listed. 
Transformers should be added at regular prices. 





, STYLE No. 

Volts Amps. Kw. 25-Cycle 40-Cycle 60-Cycle List Price 
100 5 1 230516 224326 224369 $34 40 
200 5 2 230517 224327 224370 38 80 
400 5 4 230518 224328 224371 46 75 
500 5 5 Mae a ER GES AE AAR Py tet teal ely 224372 46 75 


133-cycle meters can be supplied on special order at same price as 60-cycle meters. 


Order by Style Number 
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TYPE OA PREPAYMENT WATTHOUR METERS 





Application—The type OA prepayment meter is 
especially useful when supplying current to small 
consumers, as it collects the bill and saves book- 
keeping. It is also useful when supplying a shifting 
population, such as at summer resorts, for it saves 
following up the consumer to collect the bill. Many 
other uses can also be found for these meters. 

Operation—The type OA prepayment meter is 
arranged to receive quarters, and not only registers 
the amount of energy consumed but indicates by an 
additional dial the number of quarters, up to ten, 
remaining to the credit of the consumer. As 
energy to the value of each quarter prepaid is con- 
sumed, the dial changes to indicate one less quarter 
credited, When no more coins remain to the credit 
of the customer the supply is shut off atitomatically. 
The coin box will hold $25.00 in quarters. 

The meter is supplied for rates of 5 to 25 cents 
(full cents only) per kilowatt-hour as specified in 
order. When ordering specify the rate. Meters 
for other rates can be supplied on special order, 
prices on application. 

Construction—The type OA prepayment meter is 


similar to the standard single-phase meter, except 
that it is provided with mechanism that allows the 
customer to prepay for a definite amount of electrical 
energy. 

The prepayment mechanism, including the cut- 
out mechanism, is entirely mechanical, operating by 
gears and levers, The coin mechanism is manually 
operated. Power for operating the cut-out switch 
and the coin indicator is obtained from a powerful 
clock spring which is wound up in the action of 
registering the coin. The release of this spring to 
carry the coin indicator back step by step as energy is 
consumed in no way affects the accuracy of the meter. 

Keys for type OA prepayment meters are shipped 
by registered mail to the lighting company’s super- 
intendent, manager, or official whose name must be 
mentioned on the requisition, and who will give his 
receipt for them. ‘This obviates any possibility of 
the keys being retained by unauthorized persons 
that may unpack the goods. 

Two keys will be supplied to each purchaser with 
the first meter. Additional keys may be obtained 
for $0.40 each net, on request of an authorized official- 


SINGLE-PHASE PREPAYMENT WATTHOUR METERS—60-CYCLE 














Two-Wire 100-Volt Two-Wire 200-Volt -——Three-Wire 100-200-Volt——» 
Capacity CAPACITY CAPACITY 
Amp. Kw. Style No. List Price Amp. Kw. Style No. List Price Amp. Kw. Style No. List Price 
5 > 178928 $35 75 5 1 178932 $39 90 5 1 178936 $39 90 
10 1 178929 38 10 10 2 178933 44 45 10 2 1789387 44 45 
15 1.5 178930 41 25 15 3 178934 48 40 15 3 178938 48 40 
25 oes 227149 47 60 25 5 227150 55 55 25 5 227151 55 55 
133-cycle meters can be supplied on special order at same price as 60-cycle meters. 
Order by Style Number | 
3A-5 
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TYPE RO WATTHOUR DEMAND METERS 


SINGLE-PHASE AND POLYPHASE 





POLYPHASE METER 


Application 


The type RO watthour demand meter gives both 
the kilowatt-hours consumed and the maximum 
kilowatt demand, but does not show the time at 
which the maximum occurs, The meter is of the 
lagged type requiring an apppreciable time to show 
the full value of the demand. On account of its 
simplicity and reliability it is especially applicable 
for determining the demand of lighting and power 
installations excépt where a permanent record of 
the demand, involving the time of occurrence, is 
required. 

It is particularly useful in installations which are 
so inaccessible that they cannot be reached except 
at long time intervals. When used on power in- 
stallations which fluctuate widely and rapidly, a 
meter should be selected with a time interval 
approximating the time interval of the peak. 


Distinctive Features 


The watthour demand meter is installed as an 
ordinary watthour meter and requires no additional 
apparatus or wiring. The maximum demand is 
indicated by a pointer sweeping over a 4-inch dial, 
and the watthour load on a 4-dial counter. 

The instrument has no clock, contacts, or other 
delicate parts that are likely to require attention, 
and the mechanism is so simple that maintenance 
costs are little more than with watthour meters. 


Operation 


Principle of Operation—The meter is a combina- 
tion of induction watthour meter, induction watt- 


meter, and an escapement form of time element. 
The instrument has a standard type OA watthour 
meter movement including electromagnet, per- 
manent-magnet, and disk, and in addition an 
auxiliary disk supported on a jewel-and-ball bearing 
so that it can move in the air-gap of the electro- 
magnet in such a way that it does not interfere 
with the accuracy of the main disk, which always 
rotates at a speed proportional to the load. The 
rotation of the auxiliary disk is restrained by a 
spiral spring, making its final deflection propor- 
tional to the watts load. The auxiliary disk with 
its spring and pointer constitute an indicating 
wattmeter. 

The shaft of the auxiliary disk is geared to an 
escapement wheel, and the claw restricting this wheel 
is oscillated by an eccentric driven from the main 
shaft. The auxiliary disk, therefore, advances step 
by stepata speed determined by the speed of the main 
watthour meter disk; that is, at a speed proportional 
tothe load. It continues to advance until the spring 
tension balances the torque produced in the aux- 
iliary disk. The demand mechanism is then in 
equilibrium and the pointer in'dicates the watts. 

As the total deflection and the rate of deflection 
of the auxiliary disk vary in direct proportion, the 
time required to reach the maximum position when 
any constant load is passed through the instrument 
is a constant. For example, if a load of 500 watts 
is applied to a 10-ampere, 100-volt meter with 15- 
minute time element, the demand mechanism will 
reach equilibrium at the 500-watt point in 15 min- 
utes. If instead a load of 1000 watts is applied 
to the meter, the demand mechanism will have to 
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TYPE RO WATTHOUR DEMAND METERS—Continued 


move twice as far, to the 1000-watt point, to reach 
equilibrium; but the double load will move the watt- 
hour disk twice as fast, causing the escapement to 
allow the demand disk to move twice as fast, and it 
will cover the double arc in the same time. 

The auxiliary disk drives the demand pointer 
through a dog, anda fine-toothed rachet and pawl 
holds the demand pointer in the position of maxi- 
mum deflection, until released by hand. A second 
ratchet and pawl allows the auxiliary disk to fall 
back to equilibrium under its spring tension if the 
load falls below that corresponding to its position 
at any movement, but prevents it fromadvancing 
except as controlled by the escapement as above. 

Resetting—The demand pointer 1s reset by press- 
ing a sealed button on the cover. 

Dial Marking—The demand dial of the polyphase 
meter is direct reading and will register up to 50 
per cent overload. The single-phase dial is uniform, 
not direct reading, and willregister up to 100 percent 
overload. 

Time Interval—Meters are listed for 15-minute 
interval, but 1, 2, 5 and 30-minute interval can be 
furnished if required, at the same price as listed 
meters. 

Polyphase Meters—The polyphase type RO 
watthour demand meter is virtually two indepen- 
dent single-phase metersenclosed in the same case 
and having the watthour register and the demand 
dialin common. ‘The two watthour meter elements 
are on the same shaft so that, each element exerting 
its torque on the shaft, the total rotative torque is 
proportional to the total power in the metered 
phases. Likewise, the two wattmeter elements are 
on the same shaft and, having one escapement 
governed by an eccentric on the watthour meter 
shaft, the indication of the demand dial is therefore 
that of the combined demand in the metered phases. 

The polyphase meter, therefore, when properly 
connected, indicates the true power in any two- 
phase or three-phase circuit, regardless of power 
factor or the degree of unbalance between phases. 

For four-wire three-phase circuits of 25-amperes 
and less, special self-contained polyphase meters 
can be furnished on order. The transformer type 
polyphase meter requires three current transformers 
for this service. 


Construction 

All parts of the meter element are mounted ona 
supporting casting and can be removed from the 
case as a unit without changing the calibration. The 
electromagnets embody the same excellent construc- 

tion as the type OA watthour meter. 
Terminal Chamber—Separately sealed terminal 
chambers are provided, separated by a dust-proof 





SINGLE-PHASE METER 


partition from the meter chamber. As the main 
covers do not need to be removed at installation 
the meter seals applied in the central stations labora- 
tory can be retained. The terminals have one 
clamping screw each. 

In the single-phase meters the terminalchamber 
is at the bottom. In the polyphase meters, two 
terminal chambers are provided, one on the left- 
hand front side of the meter for the line connections, 
and one on the right-hand front side for the load 
connections, the leads entering the sides of these 
chambers. 

Bearings—The lower bearing of the main disk 
and that of the auxiliary disk is each a highly- 
polished and hardened steel ball resting between 
two sapphire cup jewels, identical with that of the 
type OA meter. The upper bearings are self-oiling 
bearings. 

Watthour Adjustments—Micrometer light-load 
and fuil-load adjustments are provided as in the 
type OA meters. The only tool required to make 
adjustments is a screwdriver. 

Demand Adjustment—The demand mechanism 
is calibrated by adjusting the position and length 
of the control spring. 

Three-wire single-phase meters are identical in 
appearance with the two-wire. The rated current 
is that in each outside wire. 


Meters For Use With Transformers 
These meters are arranged for use with current 
transformers with 5-ampere secondaries, for cur- 
rent capacities higher than those listed in the tables. 
The 100-volt meters can be used with voltage trans- 
formers with 100-volt secondaries for voltages 
higher than those listed. 
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TYPE RO WATTHOUR DEMAND METERS—Continued 


METERS WITH 15-MINUTE TIME INTERVAL* 


Self-Contained Meters 


The style number and list price include self-contained meter only, which does not require either 
voltage or current transformers. Polyphase meters as listed are for two-phase or for three-wire three- 
phase circuits and have metal cover. 








Single Phase Polyphase 
STYLE NO. (With Metal Cover) 
60-CYCLE 25-CycLEe ; 
Metal Glass Metal Glass List STYLE NO. List 
Volts Amp. Kw. Cover Cover Cover Cover Price Volts Amp. Kw. 25-Cycle 60-Cycle Price 

100 5 .5 190336 190341 206859 206882$35 30 100 5 1 218894 219024 $69 65 

100 AO WT 190337 190342 206860 206883 37 15 100 10 2 218895 219025 72 35 

100 iS 1.5 190338 190343 206861 206884 38 80 100 15 3 218896 219026 ‘74 50 

100 25 2.5 190340 190345 206863 206886 41 80 100 25 5 218898 219028 77 60 

100 503s 225849 225851 225899 225901 48 20 100 50 10 218900 219030 83 80 

100 75 7.5 225850 225852 225900 225902 5190 |! 100 75 15 218901 2190381 88 20 

200 Fi aNd 197821 197829 206867 206890 36 65 200 5 2 218902 219032 7410 

200 TO" ta 197822 197830 206868 206891 38 45 200 10.) (4 218903 219033 76 75 

200 15.43 197823 197831 206869 206892 40 15 200 15 6 218904 219034 78 90 

200 25 PaaS 197825 197833 206871 206894 43 50 200 25 10. 218906 219036 8200 

200 50 10 225869 225871 225919 225921 50 20 200 50 20 218908 219038 88 20 

200 (a 15 225870 225872 225920 225922 53 90 | 200 75 30 218909 219039 92 60 

3-Wire Meters | 400 5 4 218910 219040 8200 

|} 400 10 8 218911 219041 84 65 

100-200 5 1 197526 197533 206875 206898$36 65 | 400 1S 12 218912 219042 86 85 
100-200 10 2 197527 197534 206876 206899 38 45 

100-200 15 3 197528 197535 206877 206900 40 15 | 400 25 20 218914 219044 89 95 

400 50 40 218916 219046 96 15 

100-200 25 5 197530 197537 206879 206902 43 50 | 400 7 GO 218917 219047 100 55 
100-200 50 10 225883 225884 225933 225934 50 20 


Meters for Use With Transformers 


Style number and list price include 5-ampere meter of the voltage listed, for use with transformers, 
but do not include transformers. 

When a meter is desired with register reading directly in kilowatt-hours in the primary circuit, it 
should be ordered as: ‘‘Meter similar to Style No. (give Style No. of 100-volt meter from the following 


table), except with register for...... / S-ampere and...... 7 100-volt transformer;’’ or ‘Meter simi- 
lar to Style No. (give Style No. of 200, or 400-volt meter from the following table), except with register 
Tor TA. dae: /5-ampere transformer.’’ Price of the meter with register as ordered will be the same as for 


meter listed. 
Transformers should be added at regular prices. 


Single Phase Polyphase 
STYLE NO. 
60-CYCcLE 25-CYCLE 
Metal Glass Metal Glass List STYLE NO. List 
Volts Amp. Cover Cover Cover Cover Price Volts Amps. 25-Cycle 60-Cycle Price 
2-Wire Meters | 100 5 218918 219048 $73 65 
100 5 226674 226676 226704 226706839 40 200 5 218919 219049 7810 
200 5 226675 226677 226705 226707 40 75 400 IS. NEP te Td ere ies 224894 86 00 
3-Wire Meters . : 
100-200 5 226688 226689 226718 226719 40 75 For self-contained three-phase, four-wire meters of 


Prices on 400-volt and 500-volt, 60-cycle and 400-volt, 25-cycle, 25-ampere and less, prices on application 
single-phase meters will be furnished on application. 


*Meters with 1, 2, 5, or 30-minute interval on special order at same price. 


Approximate Dimensions and Weights 


DIMENSIONS IN INCHES We8IGHT—LBs. 
Width Height Depth Net Boxed 
Single Phase Tis 94% 6% 12 20 
Polyphase 934 125% 8 25 45 


Dimensions shown are for reference only. For official dimensions apply to the nearest district office. 


Order by Style Number 


3A-8 
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TYPE RA RECORDING-DEMAND WATTHOUR METERS 
Polyphase 


Application 


The type RA recording-demand watthour meter 
in one unit measures both the kilowatt-hours con- 
sumed and the integrated demand. It indicates on 
a four-counter dial the total kilowatt-hours con- 
sumed and records in a permanent form the inte- 
grated demand over successive predetermined time 
intervals. 


Because of its simplicity and exceptional relia- 
bility, it is especially applicable for determining the 
demand of power installations, particularly where 
a permanent record of the demand, involving the 
time and length of occurrence, is wanted. 


Capacity—The rated current capacity is that in 
each wire of the circuit; the rated voltage is that 
across each phase. The indicating mechanism is 
arranged so that full scale deflection is 50 per cent 
overload on the meter. 





Fic: 1 


DISTINCTIVE FEATURES 


1. Thetype RA isa recording-demand watthour 
meter, is entirely self-contained and is installed as 
an ordinary watthour meter and requires no ad- 
ditional apparatus or wiring. 

2. It is mounted on a one-piece cast iron base with 
cover that makes the meter thoroughly dust-proof. 
The cover can be easily removed and is as easily 
sealed. ‘ 

3. The measuring and recording elements are 
mechanically interconnected; there are no electrical 
contacts to become inoperative. 

4. The recording element is controlled by an 


exeeptionally high-grade clock good for at least 
35 days on’ one winding and having features that 
make not only for clock accuracy but for reliability 
of continuous operation. 


5. The record paper is of sufficient length to last 
thirty-six days, and the self-inking feature provides 
sufficient ink for 35 days, thus reducing the main- 
tenance cost. 


6. The measuring element is the standard West- 
inghouse type OA watthour meter with special gear 
train. 


' OPERATION 


The type RA recording-demand watthour meter 
consists of a watthour meter with the usual four- 
counter register and, in addition, the mechanism 
for obtaining a graphic record of the demand. The 





Fic, 2 


time interval of the meter and the advance of the 
record paper are controlled by a hand-wound clock 
mechanism. 

Principle of Operation—Under load, the gear train 
of the watthour meter advances the counters in the 
regular manner. At the same time the gear train 
causes the ink-carrying pen to advance across the 
record paper in proportion to the energy registered. 
At the end of a predetermined time interval a stud 
on the reset wheel releases the pen gear from mesh 
with the gear train and a balancing weight returns 
the pen to zero where it is again meshed with the 
gear train to repeat its advance during the next 
time interval. 

Just before the pen gear is released, the record 
paper is advanced a sixteenth inch by the operating 
spring so that the pen makes a distinct and readily 
observed record of the maximum pen travel, show- 
ing both the amount of integrated demand and, by 
the time calibration printed on the record paper, 
the time of its occurrence. 

Time Interval—The reset wheel, which makes one 
complete revolution per hour, is arranged for the 
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TYPE RA RECORDING-DEMAND WATTHOUR METERS—Continued 


insertion of four studs. When all four studs are 
used, the meter has a 15-minute time interval on the 
integrated demand. With two studs in place, ar- 
ranged 180 degrees apart, the meter has a 30-minute 
time interval; and with only one stud, a 60-minute 
interval. However, each time interval requires its 
particular gear train for obtaining the proper full- 
scale record at rated voltage. It is therefore neces- 
sary to change the gear train if the time interval is 
desired changed; this change can be made at instal- 
lation. Additional gear trains are listed for making 
this change. 

The operating spring causes the paper to advance 
one-sixteenth inch every 15 minutés. Thus, if the 
reset wheel is equipped with studs for a 15-minute 
time interval, the paper is advanced just before the 
pen is reset (see Fig. 3.) If, however, the reset 
wheel is set for thirty-minute intervals, the paper 
will advance one 15-minute space between reset 
periods, causing an offset mark on the chart at 
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Fig. 3—Made by a 15-Minute-Interval Meter 


the middle of the 30-minute period (see Fig. 4), 
This offset mark enables the reading of the inte- 
grated demand at 15-minute intervals as well as 30- 
minute, Similarly, if the reset wheel is set for one- 
hour intervals, three offset marks indicate the 15- 
minute demands between each regular one-hour 
demand record. 

Polyphase Meters—The standard type RA meters 
are all polyphase, having virtually two independent 
single-phase electrical elements enclosed in the same 
case, with the watthour register and the demand 
recording devices in common. As with the poly- 
phase type OA watthour meter, the two torque 
elements are on the same shaft so that, each exerting 
its torque on the shaft, the total rotative torque is 
proportional to the total power in the metered 
phases. The meter, therefore, when properly con- 
nected, records the true power in any two-phase or 
three-phase circuit, regardless of power factor or the 
degree of unbalance between phases. 
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Fig. 4—Made by a 30 Minute-Interval Meter 


Fac-SIMILE OF REcoRD CHarT Mabe By Type RA RECORDING-DEMAND WATTHOUR METER 
Note that on the chart of Fig. 4 the 15-minute as well.as the 30-minute demand is shown. 


CONSTRUCTION 


The entiremeter is mounted on a cast iron base. 
The cover is of pressed zinc with dead black finish. 
It is fitted with a dust-proof gasket and the glass 
windows over the dial and chart are well sealed. 

Measuring element—The electrical measuring 
element consists of the standard typeOA watthour 
meter on its own supporting casting but without 
cover. Therefore this element can be removed 
from the caseas a unit without changing the cali- 
bration. . 

Clock—A high-grade clock of thelatest typeand 
having a watch-type escapementis used. In order 
that the drivemay beat all times positive and con- 
stant even though the heavy main spring is nearly 
unwound, a small helical intermediate spring is 
interposed. The main spring serves to keep this 
intermediate spring wound, while the intermediate 
spring drives the clock escapement with constant 
torque. An additional heavy operating spring pro- 
vides power for the advancing of the paper chart 
and thepen'arm reset thusrelieving the main spring 


of this duty and resulting in improved time keep. 
ing of the clock. 


The paper driving mechanism is a metal drum 
with pins that engage in perforations in the record 
paper, driven through gearing by the operating 
spring. The paper is held on a spindleandis wound 
off this onto a drum by the driving mechanism. 


The record paper for these meters is of stock 
specially selected for satisfactory records and is 
accurately ruled, with the hours stamped on one 
margin. An accurate drive is assured by perfor- 
ations in the paper in which pins on the driving 
mechanism engage. The paper is furnished in 18- 
foot rolls. -As it is advanced one-quarter inch per 
hour, one roll is therefore sufficient for thirty-six 
days’ record. 

The penis of the V-point type that is familiar 
to operators of graphic recorders. The self-inking 
device will hold a supply of ink sufficient to last 
for at least 35 days. 
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TYPE RA RECORDING-DEMAND WATTHOUR METERS—Continued 


The ink is furnished in liquid form and is especially boards up to two inches thick are supplied with all 
prepared to give satisfaction with the pen and paper meters. A terminal block is also mounted under 
supplied. the iron base for front connection; the studs are not 

Terminale—Studs for rear connection on switch- used when meter is front connected. 


a 


POLYPHASE METERS FOR USE WITH TRANSFORMERS 


Style number and list price include 5-ampere meter of the voltage listed, two rolls of record paper, 
and one 2-ounce bottle of ink; but do not include transformers. When the meter is to be used with 
both current and voltage transformers, the 100-volt meter should be selected. (The multiplier to be 
used is the product of the transformer ratios). : 

Transformers should be added at regular prices (see catalogue on “‘Instruments and Relays’). 








STYLE Nos. 
15-Minute 30-Minute 60-Minute List 
Volts Amps. Kw. Interval - Interval Interval Price 
For 25-Cycle Circuits : 
100 5 1 258097 258106 258115 $140 OO 
100* 5 1 276338 276340 276342 155 00 
200 5 2 258098 258107 258116 145 0O 
400 5 4 258099 258108 258117 150 00 
For 40-Cycle Circuits 
100 5 1 258100 258109 258118 . 140 00 
200 5 2 258101 258110 258119 145 00 
400 5 4 258102 258111 258120 150 00 
For 60-Cycle Circuits 
100 5 1 258103 258112 258121 140 00 
100* 5 1 276339 276341 276343 155 00 
200 5 2 258104 258113 258122 145 00 
400 5 4 258105 258114 25812? 150 00 
ACCESSORIES 
Amperes Volts Description Style No. List Price 
5 100 Record Paper, per Roll, for 3-phase, 3-wire meters 237204 $0 35T 
5 200 Record Paper, per Roll, for 3-phase, 3-wire meters 263096 O 35T 
5 400 Record Paper, per Roll, for 3-phase, 3-wire meters 263097 O 257 
5 100 Record Paper, per Roll, for 3-phase, 4-wire meters 280943 O 35t 
ee eke Ink for type RA meter, per 2-oz. bottle 256332 O 35t 
v% Bure Pen for type RA meter, 276387 O 25 


EXTRA GEAR TRAINS 


For changing the time interval of meters already in use. Style number includes gear train as listed. 
List price includes gear train and three studs for changing the time interval on clock mechanism. 








SLE Nos. 

15-Minute 30-Minute 60- Minute 
Volts Interval Interval Interval List Price 
100 258369 258372 258375 $8 00 
200 258370 258373 258376 8 00 
400 258371 258374 258377 8 00 
100° 276674 276675 276676 8 00 


Order by Style Number 


APPROXIMATE DIMENSIONS AND WEIGHTS 


DIMENSIONS IN INCHES Weicuts, LBs 
Width Height Depth Net Boxed 
All Style Nos. 10% 13 26 634 30 85 








These dimensions are for reference only. For official dimensions apply to the nearest district office. 
*These meters are equipped with ten terminals, special gear trains, and current coils for three-phase four-wire circuits. 
tOrders not accepted for less than ten rolls of paper or for less than ten bottles of ink on one order. : 
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TYPE CW-6 WATTHOUR METERS 


FOR DIRECT-CURRENT CIRCUITS 





MetTER WitH Cover Removep 


The Westinghouse type CW-6 watthour meters 
are designed in accordance with the latest meter 
practice and have incorporated in them all the im- 
provements that experience has shown to be desir- 
able. 

Construction 

The meters are of the commutator type without 
iron in the magnetic circuit. The spherical arma- 
ture is closely surrounded by circular field coils. 
Uniform brush tension at all degrees of wearissecured 
by making the brush tension dependent entirely 
upon gravity. Each brush consists of two small 
round wires held against the commutator by a:small 
adjustable counterweight. Brushes and commutator 
are made of non-oxidizable material The current 
winding consists of two flat coils of strap copper con- 
nected either in series or in parallel, depending on 
the capacity. In three-wire meters one of the coils 


TWO-WIRE METERS—————_—> 





Cap. 100-120 VoLts 200-240 VoLts 
! Amp. Style No. List Price Style No. List Price 
i 5 162548 $ 24 60 162558 $ 27 75 
. 10 162549 26 20 162559 31 75 
15 162550 29 35 162560 37 30 
25 162551 34 90 162561 42 85 
; 50 162552 46 05 162562 54 35 
75 162553 57 15 162563 65 90 
{ } 
100 162554 67 45 162564 77 35 
150 162555 87 35 162565 89 35 
300 162556 111 25 162566 127 00 
600 162557 158 75 162567 178 50 





METER COMPLETE 


is connected in series with each side of theline. The 
mounting frame is cast of very hard and tough 
aluminum alloy, strong and rigid. This frame sup- 
ports all of the meter mechanism. ‘This construc- 
tion makes it possible to remove the entire meter as 
a unit, without disturbing the adjustment. 

Bearings—The main bearing of the Westinghouse 
type CW-6 meters is an improved form.of ball bear- 
ing, consisting of a one-sixteenth-inch highly 
polished steel ball between two sapphire cup jewels, 
one spring mounted and the other in a removable 
sleeve on the shaft. In operation this bearing has a 
rolling action that reduces friction and increases the 
life. 

Dimensions and Weights—Overall dimensions: 
width 71% inches, height 13 inches, depth 634 
inches. Approximate net weight 13 pounds, boxed 
32 pounds. 


THREE-WIRE* 


500-600 VoLtTs 200-240 VoLts 


Style No. | List Price Style No. List Price 
244456 $ 35 70 162568 $ 27 75 
244457 41 25 162569 31 75 
244458 47 60 162570 37 30 
244459 55 55 162571 42 85 
244460 67 45 162572 56 35 
244461 79 35 162573 69 90 
244462 91 25 162574 83 35 
244463 115 10 162575 107 15 
244464 150 80 162576 146 80 
244465 206 35 


*Three-wire meters are for use on circuits of 100-120 volts between neutral and outside wire. 


Order by Style Number 
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PORTABLE STANDARD WATTHOUR METERS 


SINGLE PHASE AND POLYPHASE 





SINGLE-PHASE METER 


Checking service meters with a portable standard 
watthour meter eliminates the use ofa stop watch and 
makes the calibration very simple. As the number 
of revolutions made by the meter under test is com- 
pared directly with the number of revolutions made 
by the standard meter in the same time, the result 
indicates by very simple calculation the condition 
of the service meter. Moreover, both meters being 
connected in series, it is not necessary to keep the 
test load absolutely constant. 


Meters of other manufacture may be tested by 
using the printed instructions and table of constants 
furnished with each meter. 


Case—The meter is mounted in a hard wood 
case with readily-removable hinged cover and a 
leather carrying handle. The single-phase meter 
measures 814 by 7 by 71% inches and the poly- 
phase meter 10 by 9 by 124 inches. 

Bearings—The main (lower) bearing is a ball-and 
jewel bearing like that of the Westinghouse type OA 


Style number and list price include meter comp 


watthour meter. 
guide bearing. 

Register—At normal load the pointer on the large 
dial revolves 25 times per minute and the pointer 
on the small dial once per minute. The small dial 
is subdivided into 25 divisions, each corresponding 
to a revolution of the main meter shaft, or a re- 
volution of the large dial pointer; the large dial is 
subdived into 100 divisions 

Adjusting Switch—The current and voltage set- 
ting is accomplished by means of a drum switch to 
which voltage andcurrent coil leads are connected. 

Calibration—The meter is essentially a service 
watthour meter with added refinementsin workman- 
ship andfeatures tending to make it convenient for 
testing. Its calibration is guaranteed to be as per 
data furnished with the meter when it leaves the 
factory. This calibration is subject to variation, 
however, like any other meter used for a similiar 
purpose, due to the rough usuage the meter is bound 
to receive in transportation and in service. 


The upper bearing is a self-oiling 


lete with flexible leads and push-button switch. 


— —— STYLE No.—_—_—___~ Full Load Approx. W1.—Ls. : q 
25 Cycles 60 Cycles Volts Amperes Net Boxed List Price 
Single-Phase Meters 
199341 149742 100-200 i- 5-10-20-40 15 37 $102 00 
199342 151807 100-200 1-10-20-—40-80 15 37 114 00 
141037 119375 100-200 80-160 15 37 102 00 
SEES pa a 241810 100-200-400 1— 5-10-20-40 15 37 180 00 
Polyphase Meters 
151809 151808 100-200 1- 5-10-20-40 29 65 atk oe 
151813 151812 100-200 1-10—20—40-80 29 65 267 50 
151819 151818 100-200 80-160 29 65 335 00 
PP PCr 199345 100-200-400 1-— 5-10—20-40 29 65 198 00 
151811 151810 200-400 1— 5-10—20-40 29 65 215 00 
151815 151814 200-400 1-10-20—40-80 29 65 267 50 
151821 151820 200-400 80-160 29 65 198 00 

Oevevece 199346 250-500 1- 5-10-2040 29 65 
133-Cycle Single-Phase Meters 
199343 100-200 1— 5-10-20-40 15 37 102 00 


Order by Style Number 
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Dust-Proof Case with Solid 


Straight-Line Dial, Jeweled Back. 


Sub-Gear Train. 


All Parts Mounted on Rigid 
Frame, Removable as a Unit. 
Light Disk, Corrugated for 


Strength, Phosphor Bronze ; 
Shaft, Ball-and-Jewel Bearing. -—¥ 





Micrometer Light-Load Set- 
ting, Adjusted from the Front, 


Damping Magnets Clamped = 
Rigidly 

Magnetic Shield between 
Electromagnets and Damping 
Magnets. 


Separately Sealed Teil) Se oae | 


Chamber. 


Micrometer Full-Load Ad- 


justment Screw. 


WESTINGHOUSE Type OA SINGLE-PHASE HOUSE-SERVICE WATTHOUR METER 


Use Westinghouse Type OA Watthour Meters to Serve as Cash Registers 
on Your System 


They are pre-eminently adapted to give maximum possible accuracy, embodying as 
they do the following distinctive features: 


Slow Speed Worm, reducing friction. 
Jeweled Bearings in Sub-Gear train, insuring permanent minimum friction. 


Double Jeweled Ball Bearings for main shaft, giving unequaled sustained 
accuracy; Electro-Magnet, accurately proportioned, and safeguarded against 
change. 


Permanent Magnet System, generous in use of material; carefully treated; 
correct in design, 
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TYPE BI AUTOMOBILE AMMETERS 
DIRECT-CURRENT—2-INCH DIALS—114-INCH_SCALES 





Application 


These instruments are for use on the automobile 
dash or cowl when electric generators, motors, and 
storage batteries for starting, ignition, and lighting 
are used. They also find ready application on motor 
boats, yachts, aerial craft, small direct-current 
switchboards, and for charging batteries. 

These instruments are designed with special re- 
gard to ruggedness, simplicity, readabilty and ap- 
pearance. 


Principle of Operation 


The type BI instrument utilizes the polarized 
vane construction, comprising a moving soft-iron 
vane polarized by a stationary permanent magnet 
and deflected over its scale by the action of a sta- 
tionary current coil. No springs or moving coil 
are used, thus resulting in great simplicity and 
ruggedness. The indications are made dead-beat by 
means of an efficient damper. 


Construction 


Mounted in open-faced circular pressed-metal 
cases arranged with a flange for flush mounting. 
Terminal studs are for rear connection. 

Capacities—Instruments are self-contained in the 
capacities listed, no external shunts or resistors 
are required, and are not damaged by momentary 
short circuits up to 500 amperes. 


Finish—Standard case finish is black rubberoid 
with a bright polished rim, holding the glass. 

The dials are of metal, black or white, as desired. 

Mounting Accessories—The ‘‘mounting details” 
included in some of the listed styles comprise three 
standard machine screws and a circular punched 
metal ring tapped for receiving the screws. These 
make nuts unnecessary for clamping the instrument 
to either a metal or wooden dash. Where it is desired 
to screw directly into the dash the styles listed 
“without mounting details’? should be ordered. 

Rear Mounting Flush Type—These instruments 
are identical to the standard instrument with the 
exception that there is no hole in the flange xount- 
ing. The arrangement for mounting being from 
the rear of the panel by means of the mounting 
clamp listed below. 

Dimensions—The type BI instrument has a 
diameter over its flange of approximately 214 inches 
and requires an opening in the dash of approximately 
2 inches; exact mounting dimensions on request. 

Weights—Net 4 ounces, boxed 8 ounces. IJndi- 
vidual units can be shipped by mail. 


Replacement Offer 


The following replacement offer accompanies 
each type BI instrument herein listed: 

“This instrument will be replaced, if damaged, 
with a new instrument for $1.25 at any time, if 
returned postpaid to Westinghouse Electric & 
Manufacturing Company, Newark, N. J.” 


PRICES 


Style number and list price include instrument with or without mounting accessories as_ specified. 


————STyLe No. ————‘ 
Scale Black Dial White Nickel Dial List Price 
Ammeters Without Mounting Details 
15-0-15 257775 270436 $3 OO 
20-0-20 257777 270438 3 00 
30-0-30 257779 2'70440 3 00 
Ammeter With Mounting Details 
15-0-15 257776 270437 $3 15 
20-0-20 257778 270439 3 15 
30-0-30 257780 270441 $ 15 


Rear-Mounting Flush-Type 
-STYLE No. 





Rae 
Scale Black Dial Thite Nickel Dial List Price 
20-0-20 289106 289130 $3 OO 
30-0-30 289129 289131 3 00 
Mounting Clamps 

Description *Style No. List Price 

For Metal Dash.......-0+-eeeeeees 251488 $0 15 
For 44-inch Wood Dash........--+- 251489 15 
For 54-inch Wood Dash.........--- 251490 15 
For 34-inch Wood Dash........---- 251491 15 


*The mounting clamp style numbers include necessary nuts 
and terminal clips for assembling to dash and making connec- 
tions. 
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TYPE BX INSTRUMENTS 


DIRECT-CURRENT OR ALTERNATING-CURRENT OF ANY FREQUENCY 
2-INCH DIALS—2-INCH SCALES 





Application 


The tendency of recent developments in electrical 
applications has been to demand instruments of 
smaller size, increased sensitiveness and greater 
accuracy. To meet this demand the Westinghouse 
Compary has developed the type BX line of in- 
struments of miniature proportions. 


They combine extreme delicacy of action with 
high sensibility and ruggedness. In addition the 
design, construction and materials are such that 
the instruments are permanently accurate. 


Type BX instruments may be used for the meas- 
urement of small direct currents, such as the fila- 
ment and plate currents of radio communication 
sets, or on farm-lighting or other small charging 
and lighting panels, or in dental, electro-medical, or 
other applications where space, economy and ac- 
curacy are essential. 


Principle of Operation 


Type BX instruments operate on the D’Arsonval 
principle. By combining the millivoltmeter with 
a non-inductive heater and thermo-couple it is 





made suitable for the measurement of high-fre- 
quency alternating currents such as are encountered 
in radio communication. The same instrument 
may also be operated on alternating-current circuits 
of commercial frequency. 


Construction 


The instrument is of the round open-face type. 
It can be furnished either flush or projection mount- 
ing and is arranged for rear connections, 

Finish—The standard finish is white dial, nickel 
bezel ring, and black marine case. Black dials are 
furnished for certain styles as noted below. 

Accuracy—Type BX instruments are checked 
throughout their entire range for accuracy. The 
calibration is correct at any point of the scale within 
two per cent of full scale reading on direct current 
and radio frequency current of the frequencies now 
in use. 

Dimensions—Instruments are 2;% inches in 
diameter over the flange base. The diameter of 
the body is 2 inches. 

Approximate Weights—Net 4 ounces, boxed 8 
ounces. 
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PRICES 
Style number and list price include the type BX instrument complete as described. 
—— STYLE No.———"—. List 
Scale Application Flush Type Projection Type Price 
D. C. Ammeters 
1 Small Panels ss ics.s.c:c:0.0 op ds ME retain sual ah ete as 284918 289144 $11 00 
2 Small Panels: <i i. ¢ 2 0.0 oc casa Hee Mae taaieye 0s 284919 289145 11 00 
3 Small Panels... 2.5 o.o.0 8 ae dlelmehe aes orig ete Hemel he ks wie aye auliain «ls 284920 289146 11 00 
5 Small Panels... iicisc sc cates lane aed Woe ceittins) Hecataa sare 284921 289147 11 00 
10 Small’Panelse ia. 2 a.c.0 emetic oral testers sales ste tach ne 284922 289148 11 00 
15 Small Panels... « s%s ss: eee eee ae Serer ciecive avin os 284923 289149 11 00 
#25 Small Panels:..’.:....</... Seana ei eels cts: sfekre cane 284924 289150 11 00 
4-0-1144 Audion Filament. Controleiiir saw: y</teanic ua'em tase «> oo 289169 289183 11 00 
20-0-20 Automobile and Small Panels .........0.ceeccececccencs 284925 289151 -11 00 
30-0-30 Automobile and Small Panels. .......0..0.25++saceresess 284926 289152 11 00 
25-0-25 Automobile and Small Panels oi. 5 ag coc cae ck cee sulae nyc 284927 289153 11 00 
20-0-20 Automobile and Small Panelsmens, vgs asec n as seesesje os 284928 289154 11 00 
30-0-30 Automobile and Small Panels.Wn2 -. anlncv ssid sain 284929 289155 11 00 
25-0-25 Automobile and Small Panelsia’ Vie) vs cans gels sroietaietes's 284930 289156 11 00 
D. C. Voltmeters 
3 saiall Paniels..2%. as sfo oe a vets oe) oPgeatenMiielae(e pMne) oe eisai airs 284931 289157 11 00 
8 Automobile and Small Panels...............50+++---eee- 284932 289158 11 00 
10 Automobile and Small Panels... .\... sa pejnidan dose eciedaes 6. 284933 289159 11 00 
16 Automobile and. Small Panels .02.4...%e Gace es owe sevene 284934 289160 11 00 
25 AL PATC lee te Pe Ee os blog nee OSs oele 284935 289161 11 00 
50 TPP els Sete FL cise hie io nel ae ee caalee eels a 284936 289162 12 00 
75 iris UL Pasi) Sie ee BAIR Ps cise he picen esebte nc, + ole sto ae ehatveyois 284937 289163 12 00 
120 SPP ACLS NRT MRO TE ole cee dicta ele duidiele sete 5, chet 284938 289164 13 00 
*150 Grane Anels itis Paria Sihhcis sane ore ing es ai Spay ae petite 284939 289165 13 00 
18 Automobile and Small Panels ee, 284940 289166 11 00 
10 Automobile and Small Panels 284941 289167 11 00 
lig Automobile and Small Panels 284942 289168 11 00 
100 Sridils Panels pew Me ray oat cea Balinese ey eats 8 289170 289184 11 00 
150 SritallPaneideoe areriaetse eels crete elnie Cons cre aisie sa a 0) feral pls sisi 289171 289185 11 00 
250 Sriall Panels a Ao ya ovecerda ake eS csv atte IETS elelsiole ©) a,st¥ieielnlove 289172 289186 11 00 
Radio Frequency Ammeters 

0.6 MOAT SCART een ic erence ayesha 9 aysus Gres cutee aietaiate oe 289173 289187 20 00 
0.8 Bcd: See hie  aee ate tore tae = Ae rolls: ve sc snsaueyat anfola eye 289174 289188 20 00 
1.0 RAMIOIS ER ee in ie abl die tes fa neve sah aba dcuie ore testes eee 272913 289189 20 00 
a RAIS CUSED eee wa crciostarere ia aise le cre teas 2 sGbeld © ays e oy 289176 289190 20 00 
2.0 Teri Sete ee cask EE eta aa e fsis oo er ante, Mate eae 289177 289191 20 00 
3.0 AHO CCL ee MUR atte ele tine oe epee stedlel Mole Stevhe 289178 289192 20 00 
4.0 RAMI OCLS Ee There lertiain « SN ett DATA ahtenE srateaclele se «ely coe 289179 289193 20 00 
6.0 PIG Ra attire rite sme Nis ha hn! G pa yahe led Fox de ialsl cicle, ile gre ws 289180 289194 20 00 
8.0 FR GIO DELS Aa eroe kaetolnte Eastere either tee ete OAs o clove al epsraya ene 289181 289195 20 00 
10.0 RadIO SESS reat ide nae Aeicts MA naa ice eiacio taba eaices 289182 289196 20 00 


*Larger capacities can be produced with external resistors or shunts. 
tBlack dial. 





INTERIOR View oF TyPpE BX Rapio FREQUENCY AMMETER 
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TYPE EW AUTOMOBILE AMMETERS 
AND VOLTMETERS 
DIRECT-CURRENT—3-INCH DIALS—234-INCH SCALES 





Application 


For use on the dash or cowl of automobiles on 
which electric generators, motors, and storage bat- 
teries are used for ignition, lighting, and starting. 
They also find ready applications on motor boats, 
yachts, aerial craft, small direct-current switch- 
boards, and for charging batteries. 

Designed with special regard to ruggedness,. sim- 
plicity, readability, and attractive appearance. 

The voltmeters are particularly suitable for use 
with generating systems having current regulators; 
they then give an indication of the state of the 
battery and also give an indication as to the func- 
tioning of the system as a whole. 


Principle of Operation 


The type EW instrument operates on the D’Ar- 
sonval principle, involving a permanent magnet and 
a moving coil, with spiral current-carrying springs, 
mounted in pivot and jewel bearings; the movement 
being rendered dead-beat by winding the moving 
coil on an aluminum damping frame. 


Construction 


Mounted in open-faced circular pressed-metal 
cases arranged with a flange for flush mounting. 

Capacities—Instruments are self-contained in the 
capacities listed. 

Accuracy—The instruments have a degree of accu- 
racy entirely adequate for the service for which they 
are intended, the accuracy being the greatest at the 
most important operating points of the scale. 

Finish—Standard case finish is black rubberoid 
with a bright polished rim holding the glass. 

Mounting Accessories—For wood-dash mounting 
three machine screws (1%-inch long), three nuts, 
three lock washers, and a mounting ring are required. 
For metal-dash mounting, the mounting ring is 
omitted and shorter screws (34-inch long) are used. 

Dimensions—The instrument has a diameter 
over its flange of approximately 334 inches and re- 
quires an opening in the dash of approximately 
3 inches. 


Weights—Net 12 ounces, boxed 17 ounces. 


PRICES 
Style number and list price include instrument only—order mounting accessories separately. 
Ammeters Voltmeters 
Case Dial List Case Dial List 

Scale Finish Finish Style No. Price Scale Finish Finish Style No. Price 
15-0-15 Black Black 217588 $9 OO | 3.5-8.5 Black Black 217589 $9 00 
20-0-20 Black Black 226409 9 00 7-17 Black Black 221876 8 00 
30-0-30 Black Black 243355 9 00 


Mounting Accessories 


For Wood Dash 


ye List Price 
Description Style No. Per 100 
Mounting screw (black) 245196 $ 1 90 
Mounting nut 119326 1 90 
Lock washer for nut 125680 018 
Mounting ring 214960 12 10 


For Metal Dash 


List Price 

Description Style No. per 100 
Mounting screw (black) 216824 $ 190 
Mounting nut 119326 1 90 
Lock washer for nut 125680 Oo 18 


Order by Style Number 


919-2 





January, 1920 


Westinghouse Instruments and Relays 


643 


Section 3-B 


TYPE AW SWITCHBOARD INSTRUMENTS 
DIRECT-CURRENT—3 INCHES DIAMETER—234-INCH SCALES 


4 


MESTINGHOUSE , 


AMPERES or 


Application 
Especially suitable for use on small direct-current 
switchboard panels, such as battery charging, gener- 
ator and control panels for marine, dental, tele- 
graph, telephone, and farm lighting equipments. 


Principle of Operation 
The D’Arsonval type of movement is employed. 


Construction 

Round open-face, glass cover, with rear mounting 
studs, stamped metal case and rim. 

Finish—Standard finish is dull black. 

Ammeters—Type AW ammeters are self-con- 
tained up to 15 amperes. Above this capacity exter- 
nal shunts of 50 millivolts drop at full scale are in- 
cluded in style numbers listed. If desired for 
capacities greater than those listed, the uncalibrated 
style (which includes shunt leads 8 feet long) 
should be ordered with a 50-millivolt shunt of proper 
capacity. : 

Voltmeters—The voltmeters are self-contained in 
all the capacities listed. 

Duplex Instruments—Consist of two type AW 
instruments mounted in an attractive dull-black 
metal case. Standard combination will be made up 
of any two type AW instruments listed on this page. 

Insulation—The insulation of the type AW in- 
struments meet the A. I. E. E. specifications for 
circuits not over 150 volts. 





Accuracy—Type AW instrurnents are guaranteed 
to be correct within 2 per cent of full scale at all parts 
of the scale. 


Dimensions—Type AW is 31% inches in diameter 
over all and projects 17% inch from face of panel; 
studs suitable for panels up to 34 inch thick. 


Approximate Weights—Net 114 pounds, boxed 2 
pounds. 


Ammeters 
Scale Style No, List Price 
*Uncalibrated 246833 $ 9 00 
0-1 246815 9 00 
0-5 246816 9 00 
0-10 246817 9 00 
0-15 246818 9 00 
0-25 246820 *93,00 
0-50 246822 12 00 
0-75 246826 12 00 
Voltmeters 
Scale Style No. List Price 
0-1 246829 $ 9 00 
0-5 246830 9 00 
0-10 246831 9 00 
0-15 246832 9 00 
0-25 246833 9 00 
0-50 246834 12 00 
0-75 246835 12 00 
0-150 246836 12 00 
Duplex Instruments 
Scale Style No. List Price 
+ 272900 ** 


*Will be calibrated as desired on order. 

{See description, Always specify calibration wanted on 
each element. 

**$22.00 for capacities less than 50 amperes and less than 
50 volts. $28.00 for capacities of 50 or 75 amperes and for 
voltages not exceeding 150 volts. Prices for higher capacities 
on request. 





Type AW DupLex INSTRUMENT 
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TYPE FW SWITCHBOARD INSTRUMENTS 
DIRECT-CURRENT—5 INCHES DIAMETER—4-INCH SCALES 









Application 

Type FW instruments are especially suitable for 
use on small direct-current switchboard panels, such 
as for isolated plants; battery charging, generator, 
and control panels for marine, dental, telegraph, tele- 
phone, and farm lighting equipments; and for use as 
speed indicators and temperature indicators when 
properly calibrated (see pages on ‘‘Speed Indicators” 
and ‘‘Temperature Indicators’’). 


Principle of Operation 
The D’Arsonval type of movement is employed. 
Construction 


Round open face glass cover with rear mounting 
studs. 

Insulation meets A. I. E. E. specifications for 
600-volt circuits. 

Finish—Standard finish is dull black marine case 
and white dial. Instruments with black dials can be 
furnished at same price if so ordered. When order- 
ing black dials specify ‘‘Similar to Style No........ 
except to have black dial.” 

Accuracy—Type FW ammeters are correct within 
2 per cent of full scale at all parts of the scale. 
Type FW voltmeters are correct within 1 per cent 
of full scale at all parts of the scale. 

Dimensions—51% inches diameter; projects 225 
inches from face of panel; studs suitable for panels 
up to 2 inches thick. = 

Approximate Weight—Net 2!4 pounds, boxed 
31% pounds. 






Type FW DupLex INSTRUMENT 
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Ammeters—Type FW ammeters up to 75 amperes 
are supplied with special external shunts mounted 
on the studs. If desired for capacities greater 
than those listed, the uncalibrated style (which 
includes shunt leads 8 feet long) should be ordered 
with a 50-millivolt shunt of proper capacity. 

Duplex Instruments—Consist of two type FW in- 
struments mounted in an attractive dull-black metal 
case. Standard combination will be made up of any 
two type FW instruments listed on this page. 


Ammeters 
Scale Style No. List Price 
*Uncalibrated 185388 $18 00 
0-1 185389 18 00 
0-5 1853990 18 00 
0-10 185391 18 00 
0-15 185392 18 00 
0-25 185393 18 00 
0-50 185394 18 00 
0-75 185395 18 00 
Voltmeters 
0-5 185397 18 00 
0-10 185398 18 00 
@-15 185399 18 00 
0-25 185400 18 00 
0-50 185401 18 00 
0-75 185402 18 00 
0-150 185403 18 00 
0-200 185404 18 00 
0-300 185405 18 00 
0-600 185406 20 00 
0-750 185407 24 UV 
750-0-750 251365 25 00 
Duplex Instruments 

Scale 

a 272901 **42 00 


*Will be calibrated as desired on order. 

+See description. Specify calibration wanted on each 
element. 

**A pplies for any current and voltage listed above 


Order by Style Number 
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TYPE SL SWITCHBOARD AMMETERS 
AND VOLTMETERS 


DIRECT-CURRENT—7 INCHES DIAMETER—7-INCH SCALES 









‘ cinta 


_ AMPERES 


WE RK 


Of AMMIFR 





Application 

Intended for the most general switchboard appli- 
cations, wherever highest grade instruments are Te- 
quired. Match in appearance the types SM, SI, and 
SD seven-inch alternating-current switchboard in- 
struments. 

Distinctive Features 

Scales are approximately seven inches long. 

Covers are of flat glass rendering the entire pointer 
‘visible; this makes it easy to take readings from a 
distance and from any angle. 

Cases are of soft iron, easily removed, the base 
remaining on the panel. 


Operation 
Operate on the D’Arsonval principle, but have 
a moving coil operating in a single air gap. 


Construction 

The complete movement is readily removed for 
repairs. The single air-gap construction makes it 
possible to remove the moving coil without first re- 
moving the pole pieces and without disturbing in 
any way the magnetic circuit. 

Connections—Type SL instruments are f urnished 
regularly for rear connection. 





Insulation meets A. I. E. E. specifications. 

Finish—Standard finish is dull black marine. 

Resistance—The resistance is approximately 50 
ohms per volt up to 750 volts. For higher voltages 
the resistance is 100 ohms per volt. 

Accuracy—One per cent of full scale at points be- 
tween 4 and 3% scale, and average accuracy 2 per 
cent of full scale at other points. 

Dimensions—Overall diameter 77 inches; depth 
from switchboard, 4 inches. 

Approximate Weight—11 pounds net, 25 pounds 
boxed. 

Black Dials—Instruments can be furnished when 
desired with black dial, the figures, scale, and pointer 
being white. Under many conditions of station il- 
lumination this arrangement will be found to add 
considerably to readability, the principle involved 
being to illuminate only those parts which are to be 
observed. When ordering black dial instruments 
specify ‘Similar to Style No..........--. except 
to have black dials.” 

Shunts—Type G shunts are used with type SL 
shunt-type ammeters. For description and prices 
see page on “Shunts for D. C. Ammeters.”’ 


CoMPARATIVE ILLUMINATION ON BLACK 
AND WHITE-DIAL INSTRUMENTS 


910—7 


a ie " a 











646 


Section 3-B 


+s pssuaiuiatictttn 


og 


Westinghouse Instruments and Relays 


FuLL-S1IzE View oF TyrE SL VoOLTMETER 
ACTUAL DIAMETER 7% INCHES 


. 
ao 


January, 1920 










910-6 





January, 1920 


Westinghouse Instruments and Relays 


647 


Section 3-B 


TYPE SL D. C. SWITCHBOARD INSTRUMENTS—Continued 


High-Voltage Instruments—Several Type SL am- 
meters and voltmeters are listed with special insula- 
tion for use on direct-current railway or series arc 
circuits of voltage up to 4000. 


Ammeterst 
With the exception of the self-contained styles, 
type SL ammeters operate from shunts and give full 
scale deflection with 50 millivolt drop at the termi- 
nals of the shunt. 


Self-Contained Ammeters 


Style number and price include instrument with 
internal shunt ready to connect. 


Maximum 
Calibration Voltage of \ : 

Amp. Circuit Style No List Price 

5 750 173047 $30 25 
10 750 173048 30 25 
15 750 173049 30 75 
25 750 173050 30 75 
50 750 173051 31 25 
75 750 173052 31 25 

7 4000 179002 34 50 
10 4000 179003 34 50 


Shunt-Type Ammeters 
Style number and price include instrument com- 
plete, without shunt, but with 8-foot shunt leads, 
ready to connect to circuit. Shunts for these instru- 
ments should be ordered separately from pages cover- 
ing “Shunts for D. C. Ammeters.” 


Maximum 

Calibration Voltage ‘ : 
p. of Circuit Style No List Price 
As desired* 750 156291 $29 50 
As desired* 4000 179001 33 75 
15 750 156298 29 ‘50 
25 750 156299 29 50 
50 750 156300 29 50 
75 750 156301 29 50 
100 750 156302 29 50 
150 750 156303 29 50 
200 750 156304 29 50 
250 750 156305 29 50 
300 750 1563086 29 50 
400 750 156307 29 50 
500 750 156308 29 50 
600 750 156309 29 50 
800 750 156310 29 50 
1000 750 156311 29 50 
1200 750 156312 29 50 
1500 750 156313 29 50 
2000 750 156314 29 50 
2500 750 156315 29 50 
3000 750 156316 29 50 


*To be ordered if other capacities than listed are desired. 


Voltmeters 


The voltmeters require little current to operate 
them, owing to their high resistance. Above 300 
volts capacity, they require external resistors; all 
others are self-contained. 

Style number and price include instrument ready 
to connect to the circuit. 


Calibration 
Volts Style No. List Price 
150 156293 $34 00 
300 156294 41 00 
600 *156295 48 00 
750 *156296 50 OO 
1000 *186381 65 OO 
1500 *186382 70 00 
2000 *186383 80 00 
2500 *186384 90 00 
3000 *186385 95 00 
4000 *186386 100 00 


*Includes external resistor. 


Differential Voltmeters 


Differential voltmeters are furnished for use in 
paralleling generators. They have the zero in the 
center of the scale and are arranged to read zero 
when two equal voltages of the same polarity are 
applied. Differential voltmeters require external 
resistors. 


Style number and price include instrument and 
external resistor, ready to connect to the circuit. 


Calibration 
Volts Style No. List Price 
150 156317 $41 00 
300 156318 48 00 
600 156319 55 00 
750 156320 57 00 


Instruments on Special Order 


Ground-detector voltmeters, also called “leakage 
detectors,” can be furnished on special order, ar- 
ranged to read zero when two voltages of opposite 
polarity are applied. These instruments are also 
used for indicating unbalanced voltage of three-wire 
circuits. 


Double-reading ammeters and voltmeters with 
zero at any point of the scale and graduated for read- 
ings in both directions, will be furnished on special 
order. 


Pyrometry millivoltmeters for use with thermo- 
electric couples can be adjusted for 20 to 100 milli- 
volts, full scale. The current required at full scale is 
.0l ampere. The scale can be calibrated in millivolts 
or degrees. Prices on request. 


Temperature Indicators—Voltmeters arranged as 
resistance-type temperature indicators, complete 
with coils or bulbs, can be furnished for reading the 
temperature of machinery, ovens, etc. Scale can be 
calibrated in volts or degrees. Prices on request. 
(See also pages on ‘Temperature Indicators’). 


Speed Indicators—See pages on ‘Speed Indicat- 


ors.” 
Frequency Indicators—See pages on ‘‘Speed Indi- 
cators.”’ 


Dust-Proof and Damp-Proof Instruments—Type 
SL instruments can be supplied on special order 
with special gaskets, making them dust-proof and 
damp-proof, as may be required in some install- 
ations under severe conditions such as mines and 
cement mills. Where so supplied an additional 
list price of $2.50 should be added to the list price 
of the standard instrument. 


Type TL Instruments—In order to match up pres- 
ent installations of 9-inch instruments, instruments 
similar to type SL, except to have 9-inch cases can 
be supplied on special order; price on request. 


+Where the ammeter is to be mounted directly in front of and near vertical bus bar carrying a heavy current, a special 
nstrument should be obtained. Prices and description on request. 


Order by Style Number 
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TYPE SM SWITCHBOARD AMMETERS, 
VOLTMETERS, AND WATTMETERS 


ALTERNATING-CURRENT—7 INCHES DIAMETER—14%-INCH SCALES 





Application 

Intended for the most generalswitchboard applica- 
tions, wherever the highest grade, perfectly damped 
instruments are required. These instruments form 
a part of a complete line of seven-inch instruments, 
making it possible to produce a switchboard of 
harmonious appearance. 

Distinctive Features 

The scales of the type SM instruments are 141% 
inches long. 

Cases are of soft iron and can be easily removed, 
leaving the instrument and base on the switchboard. 

Covers are of flat glass, making it possible to read 
the instrument at a distance and from any angle. 

Torque—The exceptionally high torque developed 
in the instruments makes them extremely sensitive 
to actual changes in load, as distinguished from 
momentary fluctuation, which are damped out. 


They are not affected by temperature changes, or 


by any variation from normal frequency found in 
switchboard service. 
Operation 
Type SM instruments operate on the induction 
principle, which results in a very simple construction. 


Construction 
The complete movement is readily removed for 
repairs. The moving element consists of a light 
drum and a pointer, both of aluminum, mounted 
on an aluminum shaft, with removable steel pivots. 


Connections—Instruments are furnished regular- 
ly only for rear connection. 


Finish—Standard finish is dull black marine. 
Insulation meets A. I. E. E. specifications. 


Accuracy—The ammeters and voltmeters are guar- 
anteed to be correct within 1 per cent of full scale at 
all points of the scale; the wattmeters within 2 per 
cent. 


Dimensions—Overall diameter, 77% inches; depth 
from switchboard, 4 inches; polyphase wattmeter 
requires hole 77s inches diameter through panel. 


Black Dials—Instruments can be furnished, when 
desired, with black dials, the figures, scale, and point- 
er being white. Under many conditions of station 
illumination this arrangement will be found to add 
considerably to readability, the principle involved 
being to illuminate only those parts which are to be 
observed. When ordering black dial instruments 





CoMPARATIVE ILLUMINATION ON BLACK 
AND WHITE-DIAL INSTRUMENTS 
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TYPE SM A. C. SWITCHBOARD INSTRUMENTS—Continued 


specify ‘‘Similar to Style No...........except to 
have black dials.” 


Type TM Instruments—In order to match up 
present installations of 9-inch instruments, instru- 
ments similar to type SM except to have 9-inch cases 
can be supplied on special order, price on request. 


Dust-Proof and Damp-Proof Instruments—Type 
SM instruments can be supplied on special order 
with special gaskets, making them dust-proof and 
damp-proof, as may be required in some installations 
under severe conditions such as mines and cement 
mills. An additional list price of $2.50 should be 
added to the list price of the standard instrument. 


STANDARD SCALES 


To secure easy readings and clear scales, the fol- 


Ammeters and Voltmeters 


¥ é : ; ‘ Number of 

lowing scales are considered standard, and instru Full Scale Divisions 
ments will be calibrated to these scales only. 107100, 1000,5Ete:e, «vai de putea e eee cae 100 
Wattineteara eee e 12, 120, £200, ate OEE SOL NO 120 
Full Scale Divisions 715" 160, 1600, Ste meee .cs cc ds in honda cel on 
10,'100, 1000; eten.s..cicceaaieet Has) ss ae 100 20, 200, 2000) CLCNMEIN. te chisic cold aus temo ae 100 
42, 120; 1200 6tei2 Syuecateces isn 3) oe eins 60 24 940) DAOONELOOMRIN 5 ke Nie ect ec ane eae 120 
16, 160;°1600, ete! csi ssimeeie cals acto tee ae 80 25-950, 2500) CtCueee hs hota cies hne sen einem 125 
AO, 200, 2000; ete. c.. ....)sctan ete aacteies sw cide teen 100 30): 300;. 3000; sebemien cet osteo ereneee 150 
25°25, 2500, eves el. ceca fn 125 40, 400, 4000, etc........ Sibi aa ae aoe eee 160 
30:°30043000, etes.) shmeeecan Nace an to aa 120 50;,500.S000Wete Ha, kn ek tna ee aerate 100 
A0;;400,.4000;, 6tCi55 cis clionica ae ek eee 80 60, 600, G000,ebC. ys oa he eo Laois or ree 120 
505.500, SOOO MetG:  hiewueie ae alate eee emer 100 715 .. 75017 SOOM eRCUr a atten Re eine 150 
60; 600; 6000; €t. solace ts tancicvare dak cee Renee 60 80; 80058000; ctoetac. cee eee cee 160 
SO} 800 SOOOS CCCs. sre c.ciels elerece's ee siniacetelslioneie cueteinte 80 90) SOOT S000, SUC panies, nzahscavel Nascecacatoie oi o(eulatale in pene 90 

VOLTMETERS 


Voltmeters should be selected with full-scale mark- 
ing about 50 per cent greater than nominal voltage 
of the circuit. 

For voltage or frequencies other than listed, the 
‘“incalibrated’’ voltmeters should be ordered with 
transformers to suit the conditions. The 135-to- 


Transformers when required should be ordered 
separately from pages on ‘“‘Voltage Transformers.” 


Approximate Weight—11 pounds net, 25 pounds 
boxed. ~ 


Voltage for 
Full Scale 


165-volt instruments should be specified ordinarily; Deflection Style No. List Price 
but when the secondary voltage of the transformer Calibrated oni2s Cycles 
at full-scale deflection of the instrument falls below 
tee ge? the Peele maar ae irae 300 156587 “46 60 
e speci ed. All voltmeters have external series eh pkoeor Be bo 
resistors. 
Style number and list price include voltmeter Calibrated on 60 Cycles 
complete with resistor when necessary. Price of 150 156586 a oF 
“uncalibrated” voltmeter includes calibration for one TeReoR 51 50 
any standard scale selected, at either 25 or 60 cycles. 750 156592 56 50 
In ordering “uncalibrated” instruments specify “Uncalibrated”? 
frequency, transformer ratio, and full scale of ny eis 172103 dion 
instrument. 135 to 165 156584 42 00 
AMMETERS 


Ammeters should be selected with full-scale mark- 
ings about 50 per cent in excess of the full load of 
the circuit. For circuits of more than 8 amperes 
maximum current or for circuits of any capacity at 
more than 600 volts, current transformers are re- 
quired, except for the type SM self-contained am- 
meters. 

The calibrated instruments for operation from cur- 
rent transformers give full-scale deflection with 5 
amperes in the coil. They must be used with trans- 
formers having a primary rating the same as full- 
scale marking of the instrument and a secondary 


rating of 5 amperes. 

Style number and list price include instruments 
complete without transformer. Price of ‘““uncali- 
brated’? instrument includes calibration for any 
standard scale selected, and at either 25 or 60 cycles. 
In ordering ‘‘ uncalibrated ’’ instruments specify style 
number, frequency, transformer ratio, and full scale 
of instrument. 


Approximate Weight—11 pounds net, 25 pounds 
boxed. 


Order by Siyle Number 
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TYPE SM A. C. SWITCHBOARD INSTRUMENTS—Continued 


Calibrated Ammeters 


(5 Amperes for Full-Scale Deflection) 


January, 1920 
——25 CyrcLes —— ——60 CycLES—— 
Scale Style No. List Price Style No. List Price 
5 195979 $33 OO 195980 $33 00 
10 199335 33 00 199336 33 OO 
20 194349 33 00 194354 33 00 
30 194350 33 00 194355 33 00 
40 194351 - 33 00 194356 33 00 
60 194352 33 00 194357 33 00 
80 194353 33 00 194358 33 00 
120 156610 33 00 156620 33 00 
200 156611 33 00 156621 33 OO 





‘‘Uncalibrated’’ Ammeters 


Amperes for 


Full Scale 

Deflection Style No. List Price 
3.5 to 4.5 163088 $34 00 
4.5 to 5.5 156572 34 00 


25 CycLES——— -——60 CrvcLEs—— 
Scale Style No. List Price Style No. List Price 
300 156612 $33 OO 156622 $33 OO 
400 156613 33 00 156623 33 00 
600 156614 33 00 156624 33 00 
800 156615 33 00 156625 33 00 
1000 156616 33 00 156626 33 00 
1200 156617 33 00 156627 33 00 
1600 156618 33 00 156628 33 00 
2000 156619 33 00 156629 33 00 
Amperes for 
Full Scale 
Deflection Style No. List Price 
5.5 to 6.8 163089 $34 00 
6.8 to 8.2 163090 34 00 


Self-Contained Type SM Ammeters 


Used without transformers on circuits whose maximum voltage does not exceed the values given. 
Style number and list price include self-contained type SM ammeter complete, calibrated as listed. 


Max. ——— STYLE No. —— Max. ——— STYLE No.——_, 

Amp. Volts 25 Cycles 60 Cycles List Price Amp. Volts 25 Cycles : 60 Cycles List Price 
5 4000 174397 174406 $33 00 40 2500 174400 174409 $38 00 
10 4000 174398 174407 34 00 60 2500 183969 183971 40 00 
15 4000 177054 177055 35 OO 80 2500 174401 174410 42 00 

120 2500 174402 174411 44 00 

20 2500 174399 174408 36 00 | 160 2500 198693 188694 46 00 

30 2500 183968 183970 37 00 ! 200 2500 174403 174412 48 00 
WATTMETERS 


The wattmeters indicate true energy, regardless 
of power factor. The polyphase instruments indi- 
cate the true energy in a two-phase or a three-phase 
circuit regardless of unbalance. f 

Wattmeters should be selected with full-scale 
capacity 50 per cent in excess of full load of the cir- 
cuit and with voltage rating within 25 per cent of 
the voltage of the circuit. For voltage more than 
25 per cent above the voltage listed, voltage trans- 
formers are necessary and should be ordered to suit 
the conditions. For circuits of more than 10 amperes 
maximum current, or for circuits of any capacity at 
more than 600 volts, current transformers are re- 
quired. 

All wattmeters have external series resistors for 
the voltage circuit. Current transformers should be 
selected with a primary rating 50 per cent in excess 
of full load of the circuit and a secondary rating of 
S amperes. The 4.5 to 5.5 ampere instruments will 
be ordinarily required. When an instrument is de- 
sired, however, with full-scale capacity differing 
from the product of the nominal primary ratings of 
the transformers, the secondary current of the cur- 
rent transformer should be determined for full 
scale of instrument at normal voltage, and the 
instruments selected for the proper range of cali- 
bration. 

Style Number and List Price include wattmeter 
complete without transformers. Price includes 
calibration at either 25 or 60 cycles and for any 
standard full-scale. In ordering specify style 
number, frequency, transformer ratios, and scale 
desired. 


Transformers should be ordered separately from 


the pages on ‘‘Current and Voltage Transformers.”’ 


‘ One current transformer is required for single-phase opera- 
tion, two for two-phase and three-phase three-wire, and three 
for three-phase, four-wire. One voltage transformer is required 
for single-phase operation and two for polyphase. 

Approximate Weight—Single-phase, 14 pounds 
net, 30 pounds boxed; polyphase, 22 pounds net, 40 


pounds boxed. 


Nominal Current Nominal 


Amperes Voltage Style No. List Price 
Single-Phase Wattmeters 
*4 Sito 5.5 110 156988 $ 72 00 
8.8to 11.5 110 156989 74 00 
¥*4,5to. 5.15 220 156993 76 50 
8.8to 11.5 220 156994 78 50 
*4.5to 5.5 440 156998 81 50 
8.8 to 11.5 440 156999 83 50 
Polyphase Wattmeters 

3.5- 4.5 110 163098 103 50 
*4.5- 5.5 110 157024 101 50 
§35-06;8 110 163094 103 50 
6.8- 8.8 110 189696 103 50 
8.8-11.5 110 157025 105 50 
3.5- 4.5 220 189697 112 50 
*4.5- 5.5 220 157029 110 50 
5.5- 6.8 220 189698 112 50 
6.8- 8.8 220 189699 112 50 
8.8-11.5 220 157030 114 50 
3.5- 4.5 440 189700 123 00 
#4.5- 5.5 440 157034 121 0O 
5.5- 6.8 440 189701 123 00 
6.8- 8.8 440 189702 123 00 
8.8-11.5 440 157035 125 00 
3.5- 4.5 550 272999 123 00 
*4.5- 5.5 550 2773000 121 00 
5.5- 6.8 550 273001 123 00 
6.8- 8.8 550 273002 123 00 
8.8-11.5 550 273003 125 00 


*Standard instrument. For application of other instru- 
ments with special range, see paragraphs above. 

+Can also be calibrated specially for use as Reactive Com- 
ponent Meters. 


Order by Style Number 
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TYPE SD SWITCHBOARD FREQUENCY METERS 
ALTERNATING-CURRENT—7 INCHES DIAMETER 


FREQUENCY MeTen 
She wy 


Application 


For general switchboard application where it is 
desirable to keep the speed of the prime movers 
within close limits. 


Operation 


wwe instrument, which operates on the induction 
principle, consists of two voltmeter electro-magnets 
acting in opposition on a disk attached to the pointer 
shaft. One of the magnets is in series with a reactor 
and the other with a resistor, so that any change in 
the frequency will unbalance the forces acting on the 
shaft and cause the pointer to assume a new position 
where the forces are again balanced. The aluminum 
disk, acted upon by the magnets, is so arranged that 
when.-the shaft turns.in one direction the torque of 
the magnet tending to rotate it decreases, while the 
torque of the other magnet increases. The pointer 
therefore comes to rest where the torques of the two 
magnets are equal. This arrangement insures free- 
dom from error due to varying voltage. 

The instruments contain no. moving wires, iron, 
or vibrating reeds, and no controlling springs, the 
controlling forces being entirely electrical. 


Construction 


Round pattern, 7 inches in diameter, and of same 
general construction as type SM instruments. 

The scales are 5'4inches long with large, open 
divisions. Normal frequency is usually at the top 
of the scale, so that any variation can be easily 
noted. Instruments with double scales, for use on 
two frequencies, can be supplied on special order. 

Damping—The element moves in a magnetic 
field and therefore has good damping char- 
acteristics, Hunting is entirely absent, yet the 





sensitiveness to changes in frequency is not inter- 
fered with. 

Accuracy—These frequency meters are not affect- 
ed by temperature changes or by variations in 
voltage within 25 per cent of the voltage on which 
they are calibrated. Accuracy is guaranteed to be 
within 1 per cent of full scale as shipped. 

Finish—Standard finish is dull black marine. 

Insulation meets A. I. E. E. specifications. 

Transformers—The standard instruments are de- 
signed for circuits of 110 volts nominal and can be 
used on voltage up to 125 volts. For higher voltages, 
transformers with nominal 110-volt secondary should 
be used.. Resistors for use on 200, 400 and 600-volt 
circuits without transformers can be furnished as 
indicated below. 

Dimensions—Same as type SM voltmeters. 

Approximate Weight—11 pounds net, 25 pounds 
boxed. F 

Black Dials—Instruments can be furnished, when 
desired, with black dials, the figures, scale, and point- 
er being white. .When ordering black dial instru- 
ments specify “Similar to Style No........., except 
to have black dials’’. 

Type TD Frequency Meters—Similar instruments 
in cases approximately 9 inches diameter can be fur- 
nished on special order to match up existing installa- 
tions of type TD frequency meters. Price on request. 

Style number and list price include 110-volt instru- 
ment without transformer. 


Frequency Style No. List Price 

25 157228 $84 50 

60 157229 84 50 
Resistors +2 a 

Style No. ist Price 

110757 for 220 Volts #3 3S 

110756 for 440 Volts 6 50 


72458 for 550 Volts 


Order by Style Number 
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TYPE SI SWITCHBOARD POWER FACTOR METERS 
ALTERNATING-CURRENT—7 INCHES DIAMETER 


I 
if 
| 
| 
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Application 
The use of direct-reading power factor meters is 
necessary on circuits where there is control of power 
factor or where for other reasons it is desirable to 
have a continuous indication of power factor. They 
are quite generally used on panels controlling gener- 
ators, synchronous converters, condensers, or motors. 


Distinctive Features 


These instruments have open, distinctly marked 
scales embracing a complete circle, and are highly 
damped; scales are marked to indicate the cosine of 
the angle of lag. They match in size and appearance 
the types SM, SD and SL instruments. 


: | Operation 

Operate on the rotating field principle. In rotating 
field produced by coils connected to the metered 
circuits there is pivoted a movable iron vane or 
armature, magnetized by a stationary coil the 
current for which is taken from a current transformer 
in one phase of ‘the circuit. As the iron vane is 
attracted or repelled by the rotating field, it takes up 
a position where the zero of the rotating field occurs 
at the same instant as zero of its own field. Thus 
its position indicates the phase angle between the 
voltage and current of the circuit. 

In the three-phase instrument the rotating field is 
produced by three voltage coils spaced 120 electrical 
degrees apart; and in the single-phase instrument by 
means of a split-phase winding connected to the 
voltage circuit. 


Construction 


The instruments are enclosed in round, dust-proof 
cases. There are no movable coils or flexible con- 
nections and no springs are used to control the move- 








simple and rugged. External fields cannot influence 
the readings. 

Finish—Standard finish is dull black marine. 

Insulation meets A. I. E. E. specifications. 

Dimensions—Diameter, 775 inches; depth, 
4 inches. 

Approximate Weight—11 pounds net, 25 pounds 
boxed. 

Single-phase instruments indicate the power factor 
of a single-phase circuit, or of one branch of any poly- 
phase circuit. Special calibration is necessary in 
order to use a single-phase instrument on a three- 
phase circuit, unless the voltage coil is connected 
from one line to the neutral. External resistors are 
furnished with all single-phase instruments. | 

For two-phase circuits one single-phase instru- 
ment should be used. 

Three-phase instruments have three internal -volt- 
age coils and one current coil. Each three-phase in- 
strument is furnished with three external resistors 
for the voltage coils. 

Transformers—The instruments are furnished 
regularly for 5 amperes and the voltages listed. For 
circuits of other voltage or current, transformers are 
required: Single-phase and three-phase instruments 
require one current transformer. Single-phase 
instruments require one voltage transformer; three- 
phase instruments require two. 

Black-dial instruments can be furnished when 
desired. When ordering black-dial instruments 
specify ‘‘Similar to Style No..........., except to 
have black dials”. 

Type TI power factor meters can be furnished 
to match up with existing installations. Price on 
request. 

Style number and list price include § ampere in- 





ment. The construction is therefore extremely strument without transformers. 
STYLE No. : 
——————Single-Phase —————- Three-Phase ——————_ List 
Volts 25 Cycle 60 Cycle 25 Cycle 60 Cycle Price 
110 157246 157247 272924 272925 $77 50 
220 272920 272921 272926 272927 80 50 
440 272922 272923 272928 272929 83 50 
550 272935 272936 272937 272938 85 00 
Instruments can be used on circuits whose normal voltage is 25 per cent greater than voltage listed. 
Order by Style Number 
910—14 
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TYPE SI SWITCHBOARD REACTIVE 
FACTOR METERS 
ALTERNATING-CURRENT— 7 INCHES DIAMETER 





Application 

Certain types of synchronous machines such 
as synchronous converters are designed to oper- 
ate only at unity power factor; in other words, 
with minimum idle volt-amperes. Any divergence 
from this condition greatly increases the heating of 
the windings. As this heating is a function of the 
“reactive factor’ of the volt-amperes, an ordinary 
power factor meter indicates this condition some- 
whatindirectly. Thus with a power factor indication 
of 95 per cent, which the average operator considers 
good, there are 31.5 per cent reactive volt-amperes 
flowing. A direct indication of the reactive factor 
is thus preferable on all synchronous machines de- 


signed primarily for operation at high-power factors.* 
Distinctive Features 
These instruments have open, distinctly marked 
scales, and are highly damped. The scales are 
marked to indicate the sine of the angle of lag. 
Operation and Construction 


The operation and construction are same as in 
the type SI power factor meter described on pre- 
vious page. 

Finish—Standard finish is dull black marine. 

Insulation,meets A..I. E. E. specifications. 


Dimensions—Overall diameter, 775 inches; depth, 
4 inches. 


Approximate Weight—11 pounds net, 25 pounds 
boxed. 





Single-Phase 


Style No. Style No. 
Volts 25 Cycles 60 Cycles 
110 202750 202751 
220 202752 202753 
440 202754 202755 
550 272939 272940 


Single-phase instruments indicate the reactive 
factor of a single-phase circuit or of one branch of 
any polyphase circuit. Special calibration is neces- 
sary in order to use a single-phase instrument on 
a three-phase circuit, unless the voltage coil is 
connected from one line to neutral. External resis- 
tors are furnished for all single-phase instruments. 

For two-phase circuits one single-phase instrument 
should be used. 

Three-phase instruments have three internal volt- 
age coils and one internal current coil. Each three- 
phase instrument is furnished with three external 
resistors for the voltage coils. 


Transformers—The instruments are furnished 
regularly for 5 amperes and the voltages listed below. 
For circuits of other voltage or current, transformers 
are required: Single-phase and three-phase instru- 
ments require one Current transformer.  Single- 
phase instruments require one voltage transformer; 
three-phase instruments require two. 

Black-dial instruments can be furnished, when 
desired. When ordering black-dial instruments 


specify “Similar to Style No........... . except to 
have black dials’. 


Type TI Reactive Factor Meters—Similar instru- 
ments can be furnished to match existing installa- 


tions of 9-inch reactive factor meters. Price on 
request. 


Style number and list price include 5-ampere in- 
strument without transformers. 


Three-Phase 


Style No. Style No. List 
£5 Cycles 60 Cycles Price 
202756 202757 $77 50 
202758 202759 80 50 
202760 202761 83 50 


272941 272942 85 00 


Instruments can be used on circuits whose normal voltage is 25 per cent greater than the voltage listed. 


*Reactive Factor Meters should not be confused with Reactive Component Wattmeters 


on request. 


on which information will be'sent 


Order hv Stvle Numher 
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TYPE SI SWITCHBOARD SYNCHRONOSCOPE 
ALTERNATING-CURRENT—7 INCHES DIAMETER 









Sy 
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Application 

Indicate by means of a pointer, which assumes at 
every instant a position corresponding to the phase 
angle between the e.m.f.’s of the bus-bars and the 
incoming machine. Give exact indications, which 
are impossible with synchronizing lamps and which 
are a necessity in the paralleling of large generators. 
Pointer is continuously visible during both the dark 
and the light periods of the synchronizing lamps. 

In installations where a considerable distance 
separates the control board from the prime movers, 
it is good practice to provide an additional syn- 
chronoscope on the turbine gauge board for the 
guidance of the turbine operator. 


Operation 

The principle of operation is the same as for 
Westinghouse single-phase power factor.meters. A 
rotating field is produced by current from the bus- 
bars passing through a split-phase winding and two 
angularly placed coils. In this rotating field is a 
movable iron vane, or armature, magnetized by a 
stationary coil connected across the incoming 
machine. The iron vane takes a position where the 
zero of the rotating field occurs at the same instant 
as the zero of the stationary field. Thus its position 
at every instant indicates the phase angle between 
the voltage of the incoming machine and that of the 
bus-bars. As this angle changes, due to difference in 
frequency, the iron vane with the pointer attached 
-to it rotates, and when synchronism is reached it 
remains stationary. This principle results in a 
greater reliability than is possible with moving coil 
devices. 


Construction 
Type SI synchronoscopes are of the same general 
appearance as the type SM instruments. The glass 
front allows the dial to be thoroughly illuminated and 


S$ Tae pay fe < ’ 
Menngnos 
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makes the entire pointer visible, so that the indica- 
tions are clearly discernable at a considerable dis- 
tance. All Westinghouse synchronoscopes are made 
single-phase. 

Finish—Standard finish is dull black marine. 

Insulation meets A. I. E. E. specifications. 

Dimensions—Overall diameter, 77ginches; depth, 
4 inches. 

Approximate Weight—11 pounds net, 25 pounds 
boxed. 

Transformers—Westinghouse synchronoscopes 
are designed for circuits of 110 volts nominal and can 
be used on potentials up to 125 volts. For other volt- 
ages, transformers should be selected from pages on 
voltage transformers. These synchronoscopes take 
10 watts per circuit and can be operated from the 
same transformers as other instruments. It is usual 
to install one transformer on each generator circuit 
with a six-point synchronizing plug and receptacle in 
thesecondary circuit ofeach. For synchronizing plugs 
see catalogue on ‘‘Wiring Devices and Carbon Cir- 
cuit-Breakers.”’ 

Black Dials—Instruments canbe furnished when 
desired with black dial, the figures, scale, and pointer 
being white. When ordering black-dial instruments 
specify ‘Similar to Style No.......++++5 except. to 
have black dials.” 

Type TI Synchronoscopes—Similar instruments in 
cases approximately 9 inches in diameter can be 
furnished to match up with existing installations of 
9-inch instruments. Price on request. 

Style number and list price include single-phase 
synchronoscope complete, but without transformers 
or synchronizing plugs or receptacles. 


Frequency 


Order by Style Number 


Cycles Style No. List Price 
25 157244 $97 50 
60 157245 97 50 
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TYPE TG SWITCHBOARD ELECTROSTATIC 
GROUND DETECTORS AND VOLTMETERS 


ALTERNATING-CURRENT—9 INCHES DIAMETER 





SINGLE-PHAsE Grounp DeETEcTOR 


PoLypHaseE GRounD DETECTOR 


TYPE TG ELECTROSTATIC GROUND DETECTORS 


Application 

Ground detectors are desirable on some alternat- 
ing-current transmission or distributing systems to 
indicate a ground before it has developed to any 
serious extent, Ona system in which one conductor 
might become grounded without tripping the circuit- 
breakers or a similar result, ground detectors are 
recommended. On high-voltage circuits no other 
than the electrostatic type of ground detector is 
practicable. 

Limitations—The practical application of ground 
detectors is limited to overhead lines without a 
grounded neutral and on which the normal charging 
current passing into a ground is insufficient to trip a 
breaker, and to small underground systems. 


Operation 

The type TG ground detectors are connected to 
the circuit through condensers, so that the potential 
at the switchboard is low and safe. 

The single-phase ground detector indicates a 
ground on either side of the system by the move- 
ment of a pointer. It is intended for use on single- 
phase system or in pairs ona two-phase system. Two 
single-phase instruments can be used on a three- 
phase system, and the grounded line determined by 
a comparison of the indications. The moving vane 
moves away from the fixed vane connected with the 
line on which a ground occurs. 

The three-phase ground detector indicates a 


ground in any phase, and which phase is grounded. 
The movable-indicating vane moves away from the 
fixed vane connected with the grounded line. 


Construction 


The instruments are enclosed in metal cases with 
flat glass fronts. 

Finish—Standard finish is dull black marine, 

Insulation meets A. I. E. E. specifications. 

Dimensions—Overall diameter, 954 inches: height 
on switchboard, 1114 inches including terminal post 
clearance; depth, 51% inches. . 

Approximate Weight—12 pounds net, 32 pounds 
boxed. 

Style number and list price include instrument 
complete with condensers as listed, ready to connect 
to the circuit. 


Volts No. of Condensers Style No. List Price 
Single-Phase 

2200 2 15803 $ 80 00 

3500 2 183616 

6600 2 15804 91 00 

11000 2 15805 100 00 

22000 2 15806 106 00 
Three-Phase 

2200 3 35586 $108 OO 

3500 3 183615 113 00 

6600 3 35587 118 00 

11000 3 35588 123 00 

22000 3 35589 126 00 


By means of ‘special condensers these instruments ‘can be 
adapted for higher voltages than listed. Prices upon request. 


Order by Style Number 
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TYPE TG A.C. ELECTROSTATIC GROUND DETECTORS AND VOLTMETERS—Continued 


TYPE TG ELECTROSTATIC VOLTMETERS 


Application 


The electrostatic voltmeter is both a voltage indi- 
cator for single-phase high-voltage lines, anda ground 
detector. Its accuracy is insufficient for use as a 
voltmeter in the usual sense of the term; but for 
approximate voltage indications it is very service- 
able. 


Construction 


These instruments are similar to single-phase 
electrostatic ground detectors except that a single 
reading movement is used with one stationary and 
one movable vane. The zero is at the left end of a 


scale graduated in volts. The stationary vane is 
connected to the line through a condenser, the mov- 
able vane and the case being grounded. 


Accuracy—The electrostatic voltmeters as shipped 
are accurate within 5 per cent of full scale voltage. 


Style number and list price include instrument 
complete with condensers. 


Voltage Full Scale 
To Ground Volts Style No. List Price 
2200 3000 112882 $65 OO 
6600 9000 112883 68 OO 
11000 15000 112884 69 OO 
22000 20000 112885 71 00 


By means of special condensers these instruments can be 
adapted for higher voltages than listed. Prices upon request. 


CONDENSERS 


The condenser consists of a brass tube covered 
with a layer of insulating material and a copper 
sheath. The inner tube is connected to the line and 
the outer sheath to a fixed vane of the ground de- 
tector. The condenser insulates the instrument from 
the line but the lead connecting the instrument and 
condensers must be treated as high-voltage con- 


ductors tod avoid a disturbance of their electrostatic 
charge. They cannot be enclosed in metal conduits. 


Approx. WT., LB. 


Order by Style Number 


Volts Net Boxed Style No. List Price 
2200 5 11 29897 $12 00 
3500 5 11 163699 14 00 
6600 5 11 29898 16 00 

11000 5 11 29899 18 00 

22000 5 ii 29900 22 00 
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ELECTROSTATIC GLOW METER 





Fic.1—Front View or GLow METER 


Application 


This is a vacuum-tube type of electrostatic 
potential indicator which may be used for indication 
of potential on the line, as a ground detector, or as 
an electrostatic synchronism indicator. 

In high-tension switching stations where no 
wattmeters are used it is often desirable to have an 
indication of the presence of potential, of a grounded 
phase, or of the condition of synchronism between 
two separate high-tension lines. Where no potential 
transformers are needed for other purposes, it be- 
comes very expensive to provide the above in- 
dication. A simple device for securing these in- 
dications through the electrostatic discharge of 
one section of an insulator column has been de- 
veloped thus obviating the necessity for potential 
transformers. 


Operation 


When used as a ground detector or potential 
indicator the device is connected as shown in 
figure 3. It will be noticed that one bulb is in 
parallel with the bottom section of each of the three 
insulator columns. 

When used for synchronizing between a bus and 
a line or between two lines or two busses the glow 
meter is connected as shown in figure 4. The phase 
connections through the top lamp are made such 


that the lamp will be out at synchronism. The 
phases to the two lower lamps are crossed so that 
they will burn at half brilliancy at synchronism. 
When out of synchronism there will be an apparent 
rotation which will be an indication as to whether 
the incoming line is fast or slow. 

For switching these instruments small type I 
oil switches are used, and it is possible to use one 
glow meter for a number of purposes by providing 
enough oil switches. 

The connecting leads may be run considerable 
distances if carefully insulated and may be carried 
into buildings if treated as wiring for 2200 volts, 
The glow meter should preferably not be mounted 
on the switch board, but may be mounted above it 
ona bracket or on the wall or other suitable location. 

All indications are that there is no limit to the 
useful life of the bulb. 


Construction 


The base on which the apparatus is mounted is of 
micarta insulation. The indicating device consists 
of three small bulbs filled with a rare gas which has 
the property of giving forth a vivid orange-red 
glow on an extremely small static discharge, 

These bulbs are mounted betiween spring clips 
and are separated from one another by micarta 
tubing. 
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Fic. 2—GLOWMETER WITH COVER REMOVED 


Style number and list price cover the instrument complete with case and three bulbs. For lower 
voltage than listed use the standard condensers as listed under the type TG electrostatic ground de- 
tector. 


Style No. Voltage List Price 
289393 22000 to 110,000 $140 00 


Weights and dimensions—The case is 9 inches in diameter. The net weight is approximately 10 
pounds, shipping weight 30 pounds. 


High, Tension Busses 
A 





Fic. 3—CoNNECTIONS FOR THE GLOWMETER Fic. 4—TuE GLOWMETER USED AS A SYNCHROSCO PE 
WHEN UseED AS GROUND DETECTOR 
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TYPES GL AND GM SWITCHBOARD AMMETERS 
AND VOLTMETERS 
ILLUMINATED DIALS 





Type GL D, C. AMMETER 


Operation and Construction 


The type GL direct-current instruments operate 
on the D’Arsonval principle and type GM alterna- 
ting-current instruments on the induction principle. 

The movements are similar to those of the types 
SL and SM instruments. 

Scales are 1514 inches long, and are made of 
translucent material, illuminated from the rear by 
two 110-volt 6-candle-power tubular lamps. 

Finish—Standard finish is dull black marine. 

Insulation meets A. I. E. E. specifications. 

Accuracy—Type GL voltmeters and ammeters are 
guaranteed correct within one per cent of full scale 
atall points. Type GM voltmeters are guaranteed 
to be correct within 114 per cent of full scale at all 
points; ammeters, 2 per cent at all points. 

Connections—The instruments are front con- 
nected. 

Dimensions—Overall height, 12144 inches; over- 
all width, 1534 inches; depth, 3 to 314 inches; mount- 
ing screws suitable for switchboards up to 2 inches 
thick, 

Approximate Weight—21 pounds net, 50 pounds 
boxed. 


Type GL D. C. Ammeters 


Ammeters—Shunt leads are furnished with the 
ammeters but shunts should be ordered separately 
from pages on ““Ammeter Shunts.’’ The ammeters 
give full deflection with 50-millivolt shunts. 

Style number and price include instrument with 
lamps and shunt leads, calibrated with the shunt 
ordered. 


Description Style No. List Price 
Ammeter without shunt, scale and cali- 
bration as desired 162320 $123 00 


Uncalibrated ammeter without shunt 
for special magnetic field conditions 246343 130 00 


Type GL D. C. Voltmeters 


The differential voltmeter and the type GL volt- 
meter above 300 volts require external resistors, 
All other voltmeters are self-contained. 


Differ«ntial voltmeters have the zero in the center 
of the scale and read zero when two equal voltages 
of the same polarity are applied. 

Ground detector voltmeters and double-reading 
instruments are furnished on special order. 

Style number and list price include voltmeter 
complete. 


VOLTMETER DIFFERENTIAL VOLTMETER 
Volts Style No. List Price Style No. . List Price 
150 162322 $129 00 162326 ‘$135 00 
300 162323 132 00 162327 138 00 
600 162324 135 00 162328 141 00 
750 162325 138 00 162329 144 00 


Type GM A. C. Ammeters 


Style number and list price include instrument 
calibrated as desired. Transformers should be 
ordered to suit conditions, with 5-amperes sae 
current at full scale deflection. 


Frequency Style No. List Price 
25 Cycles 166778 $125 00 
60 Cycles 166779 125 00 


Type GM A. C. Voltmeters 


Style number and list price include instrument 
complete with resistor. 

The instrument will be calibrated to order. When 
desired for circuits of higher voltage or of other fre- 
quency than listed, suitable voltage transformers 
must be used. The secondary of the transformer 
should be 100 volts at nominal voltage and the scale 
50 per cent greater than nominal voltage of the cir- 
cuit. 


STYLE No. 








Volts 25 Cycles 60 Cycles List Price 
150 166770 166774 $125 00 
300 166771 166775 130 00 
600 166772 166776 135 00 
750 166773 166777 140 00 


Uncalibrated, any frequency, Style No. 166769, list price 
$125 OO. 


Frosted Tubular Carbon Lamps 


Volts* Watts Base Style No. List Price 
110* 30 Edison 99895 On Request 
*For 220-volt circuits, reconnect sockets in series. For 
higher voltages, additional 30-watt carbon lamps can be con- 
nected in series on back of switchboard, 
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TYPE G SHUNTS FOR D.C. AMMETERS 
SWITCHBOARD TYPE 





200 AMPERE TyPE G SHUNT 


The type G shunts are designed for use on 
horizontal laminated bus bars, but will operate in 
any position without overheating. The terminal 
castings above 300 amperes are slotted to receive 
one 44-inch copper bar per slot. The sizes ranging 
from 10 to 300.amperes are mounted on a light 
micarta strip which takes all strain that might 
arise from bus-bar distortion, from the terminal 
lug and manganin plate joint. 

The types AW and FW shunts are used only with 
types AW and FW ammeters respectively and are 
not separately listed. 


Temperature Coefficient 


The resistance plates of the type G shunts have 
a negligible temperature coefficient and thermo- 
electromotive force, thus avoiding errors due to 
heating, which may amount to several per cent 
in other resistor materials. 


Temperature Rise 


Type G shunts operate at a temperature rise of 
30° C. if connected to bus-bars of ample conductivity 
when carrying two-thirds of their rated current 
which should correspond to the normal full load 
rating of the circuit. 


500 AMPERE TYPE G SHUNT 


Interchangeability 

Type G shunts are adjusted for 50 millivolts 
drop at full rated current, and are interchangeable 
with other standard makes of the same rating. 

Rating 

Shunts are rated according to full scale rating of 
the ammeters which, in general, should be about 50 
per cent in excess of the full load current of the 
circuit. They are intended primarily for Westing- 
house ammeters but can be used with any in- 
strument requiring 50 millivolts for full scale 
deflection. 

Portable Shunts 

Shunts for use with portable instruments are 
listed on the pages covering the portable instru- 
ments. Type G shunts are also suitable for portable 
service with shunted-type ammeters or millivolt. 
meters requiring 50 millivolts for full scale deflec- 
tion. The accuracy of the combination is lower than 
when 100 millivolt shunts and instruments are 
used, unless the air temperature is between 20 and 
30° C., as 50 millivolt instruments have not sufficient 
resistance to compensate completely for temperature 
errors. 

Style number and list price include shunt com- 
plete with instrument-lead connecting screws, but 
do not include leads or cable terminals. Shunt 
leads are furnished with all shunted-type ammeters. 


PRICES 

Capacity Style List Capacity Style List 

Amperes -No. Price Amperes No. ar ice 
10 289653 4 50 600 282641 $ 17 00 
15 289652 4 75 800 282642 20 00 
25 289651 5 00 1000 282643 22 00 
50 289650 5 50 1200 282644 24 00 
75 289649 5 75 1500 282645 29 00 
100 282634 6 00 2000 282646 35 0O 
150 282635 6 50 2500 282647 50 OO 
200 282636 7 00 3000 282648 60 00 
250 282637 8 00 4000 282649 85 00 
300 282638 8 50 5000 282650 110 0 
400 282639 13 00 6000 282651 125 00 
500 282640 15 OO 8000 282652 150 00 





1000 AMPERE Type G SHUNT 


6000 AMPERE TYPE G SHUNT 


Order by Style Number 
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TYPE G SHUNTS FOR D. C. AMMETERS—Continued 


OUTLINE DIMENSIONS 











= DIMENSIONS IN INCHES 

Style No Amps. Fig A B CS D E F G H I 
. 282634 100 5 4% 434 14 13 j 3 1 1 1 
. 282635 150 5 4% 484 i# is 3 3 3 it 4 

282636 200 5 41% 434 18 114 4 44 % 1s y 

5 2 11% a 7 5 1 

282639 400 6 114 fy oe a us hy. xt Zz 

282640 500 6 14% : 

282641 600 6 1% is 

282642 800 6 2 BL 





J+ Number of Blades 





DIMENSIONS IN INCHES— 
F G H 


| 





| Style No Amps. Fig. A B Cc D E K L M Nip ae 
282643 1000.) 7003 9 134 0 ane i we1% 34 34" eae nes 2 ee 
; 282644 1200 7 3 9 1% 2 74% 4 1% 34 34 Oe yy 2 2 
282645 1500 7 3 9 2% 2 71% A 1% 4 34 yy 2 3 
282646 2000 7 4 9 2% 2 71% \y 2 1 34 4 2 3 te 
282647 2500 7 4 14% 2% 3% 11% \y 2 1 14% \ 1% 3 ry 
282648 3000 7 4 14% 3 3% 11% \y 2 1 1% 4 1% 4 ve 
282649 4000 8 26% 11% 5 2 5% 2% 3% 3% 4 aig ue alate a 
282650 5000 8 26% 11% 5 2 5% 2% 3% 4 5 ene % 
282651 6000 8 26% 12% 6 2% 6% 2% 334 4 5 ae 
282652 8000 8 26% 12% 6 2% 6% 2% 3% 5% 6 Braye 


*P—Clearance distance between bus-bar connections and bottom of shunt slot, 
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TEMPERATURE INDICATORS 
SWITCHBOARD-MOUNTING 


Application 


Electrical Apparatus—Many of the shutdowns on 
alternating-current generators are due to insulation 
breakdowns and examination of the insulation after- 
wards frequently shows that the failure has been 
caused by excessive temperature. Therefore, it is 
desirable, especially in large capacity generators, to 
know what are the maximum temperatures in the 
machine so that the load may be controlled in accor- 
dance with the safe temperature limits of the insu- 
lation. 

Three general methods of temperature measure- 
ment may be used: by thermometer, by measuring 
increase in the resistance of the windings, and by 
embedded temperature detectors. With the first of 
these, surface temperatures of stationary parts only 


can be observed. The second method gives only 
average temperatures of the winding and does not 
give temperatures of hot spots. It is therefore upon 
the third named method that the greatest depen- 
dance can be placed. 


Industrial Uses—Embedded temperature detect- 
ors may be used in measuring the temperature of the 
interior of cotton or tobacco bales, storage coal piles, 
and similar places where excessive temperature may 
develop slow burning. However, in such appli- 
cations it is often desirable to use a portable indica- 
tor—see “Portable Potentiometer’”’ described and 
listed on another page. 


There are two forms of embedded detectors for 
temperature measurement: exploring coils, and 
thermo-couples. 


OUTFITS FOR USE WITH EMBEDDED EXPLORING COILS 


These give a direct and continuous indication 
of temperature. A separate source of direct current 
of constant voltage must be provided. 

This method is limited to cases where convenience 
of direct and continuous indication of temperature 
are more important than high accuracy. 


Operation 


The Wheatstone Bridge principle is used. The 
exploring coil is a resistor, the resistance of which 
varies with the temperature of the mass surrounding 
it, and forms the fourth arm of the bridge. The 
values of the other three resistances of the bridge are 
such that when the temperature of the exploring coil 
has reached some predetermined value the bridge is 
in balance and there is no difference in voltage be- 
tween points 2 and 4 (Fig. 1). With the exploring 
coil at any other temperature, there will be a differ- 
ence in voltage indicated on the voltmeter which 
_ is calibrated in degrees. The four arms of the 
bridge are made equal at the temperature for which 
greatest accuracy is desired; and at this temperature 
the indications will be independent of applied con- 
trol-circuit voltage. The standard temperature is 
100° C., but any other temperature may be chosen 
for balance. The instrument can be calibrated for 
any temperature that the exploring coils can with- 
stand. 


Construction 
The exploring coil is made up of a large number of 
turns of copper wire wound on a strip of mica. The 
finished coil is about 5 inches long and 7g inch thick 
and at normal temperature has a resistance of ap- 
proximately 30 ohms, 


Resistors—The bridge resistors are generally 
mounted in a bridge box back of the switchboard 
panel. 


Impressed Voltage—Any source of direct current 
of constant voltage will serve. 


Style number and list price include outfit with 
type FW or type SL voltmeter, calibrated with tem- 
perature range to suit exploring coil and impressed 
voltage; but does not include exploring coil, connect- 
ing leads, or series resistor. When ordering specify 
temperature range, impressed voltage, and length 
and resistance of connecting leads, and if exploring 
coils are not ordered with outfit, specify their exact 
resistance and temperature coefficient at a specified 
temperature. If the exploring coils are of another 
make it must be first determined whether they are 
of a suitable design for use with Westinghouse 
instrument characteristics. Where source of direct- 
current is higher than 20 volts a series resistor 
must also be ordered, price on request. 


y-Exploring Coil 






D.C. Circuit 


J 


cere R an 
Series Resistor used only 
for Voltages above 20. 


Fig. 1—DIAGRAM OF CONNECTIONS 


Description Style No. List Price 
Outfit with type FW Voltmeter 272957 $45 00 
Outfit with type SL Voltmeter 272958 60 00 


Exploring Coil Price on Request 


Order by Style Number ‘ 
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Type AT TremMPERATURE INDICATOR 


OUTFITS FOR USE WITH EMBEDDED THERMO-COUPLES 


Distinctive Features—This method balances the 
e. m. f. of the test couple against that of another 
couple at known temperature; it thus avoids all 
errors due to variation in leads, etc., and as it indi- 
cates on the “null” or zero-reading principle, very 
accurate readings can .be obtained. Danger of 
short circuit or open circuit when placed in machine 
is a minimum. Ease of calibration and checking. 
Battery voltage need not be constant. 


Operation 


One thermo-couple is embedded in the mass of 
which the temperature is to be measured and the 
other, the ‘‘cold’’ couple, located where its tempera- 
ture can be easily recorded on a thermometer. An 
instrument can then be so connected that it will 
show the difference in voltage between the two 
couples and therefore the temperature can be easily 
determined. 


in the Westinghouse outfit the instrument is cali- 
brated to read directly the temperature of the test 
couple. 


Construction 


Westinghouse thermo-couples are made by weld- 
ing copper and ‘‘advance”’ (nickel-copper) alloy rib- 
bons together. These ribbons are ordinarily .005 
inch thick, .25 inch wide and of any desired 
length. The couple is insulated with mica and 
micarta paper to withstand a temperature ‘of at 
least 150 degrees Centigrade. An inherent charac- 
teristic of this couple is that its difference in poten- 
tial is 42 micro-volts per degree centigrade difference 
between the two couples. Its use is therefore in- 
herently accurate and dependable under all condi- 
tions. 


The Westinghouse type AT temperature indi- 
cator combines in one case all necessary parts ex- 
cept the test couple. It operates on the ‘‘poten- 
tiometer principle”’. 

The instrument case contains the ‘‘cold’’ couple 
which is in contact with the bulb of a mercury 
thermometer, by which the temperature of the cold 
couple is observed. ’ 


A dry cell supplies current to a resistance wire 
equipped with two sliding contacts. The drop of 
potential between these contacts is proportional to 
the current in the wire and to the distance between 
them, Two pointers which move with the contacts 
indicate the positions of the two contacts. The scale 
is calibrated in millivolts and degrees; divisions on 
the millivolt scale are of equal width, divisions on 






Terminal Board 
18 on Generator. 


' 
ee 2 


Common Advance- e 
Alloy Lead. Ground 


Fic. 2—D1acraM or ConNECTIONS FoR Hot-SpoT TEMPER- 
ATURE MEASUREMENTS OF Two GENERATORS, USING ONE 
WESTINGHOUSE INDICATOR AND Two DIAL SWITCHES. 
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TEMPERATURE INDICATORS—Continued 


. 


the temperature scale are spaced according to the 
e. m. f. law of the couple. A rheostat in the battery 
circuit is used for adjusting the current exactly to 
the value that will cause a drop of e. m. f. per degree 
on the temperature scale equal to the thermo e. m. f. 
per degree in the couple. Leads from the thermo- 
couple connect through a sensitive galvanometer to 
the slide wire contacts of corresponding polarity. If 
the e. m. f. between the contacts is equal to the 
thermo e. m. f., there will be no deflection of the 
galvanometer. If higher or lower, there will be a 
deflection of the galvanometer in one or the other 
direction. By changing the distance between con- 
tacts, using the galvanometer as a guide, the posi- 
tion at which the slide e. m. f. balances the thermo 
e. m. f. is easily located. 


In practice, the lower pointer is set at the position 
on the scale corresponding with the temperature of 
the cold couple and the upper pointer is moved until 
a balance is obtained as described. Actual temper- 
ature of hot couple can then be read directly on the 
scale. 


One galvanometer serves both for measuring the 
current in the slide wire, in which case it is connected 
in multiple with a shunt, and for indicating balance 
when it is connected directly in series with the couple. 


Case—The type AT temperature indicator is 
mounted in a black finished metal case arranged for 
rear connection. Size of case: 93% inches wide by 
57% inches high; extends 814 inches from switch- 
board. 


Wiring—All wiring from the test couple to the 
indicator must consist of one copper wire and one 
advance alloy wire. 


In ordinary practice, individual copper wire leads 
are used to connect each individual couple through 
a dial switch (see following) on the switchboard to 
the instrument and a common advance alloy lead 
connects all the couples to the instrument. This 
side of the circuit is usually grounded in order that 
no voltage may be carried to the switchboard by 
failure of the armature coil insulation to the couple, 


which would allow generator potential on the cir- 
cuit; also in order that any static disturbance may 
not affect the accuracy of the instrument. Connect- 
ing leads listed can be used up to distances of 300 
feet. Cases requiring greater length of lead should 
be a subject of special negotiation. 

Style number and list price include switchboard 
mounting instrument complete with one test couple. 


Milli- : 

: Temperature volt Style List 
Description Range Range No. Price 
Type AT 

eens Indicator 0-150° 6.3 227364 $200 00 
ype 
Temperature Indicator 0-200 8.4 227365 200 00 
Two-Conductor Connecting Leads (one 
copper andoneadvance alloy), perfoot ........ 25 
Seven-Conductor Connecting Leads (six 
copper andoneadvancealloy),perfoot ........ 85 


Approximate Weight of indicator; net, 9 pounds; 
boxed, 20 pounds. 





Type AT TEMPERATURE INDICATOR (Top View) 


DIAL SWITCH 


It is usual to install six thermo-couples in each 
generator. The leads from these are then brought 
out to a terminal board on the generator and from 
there to the switchboard. By installing a dial switch 
on the switchboard, connection can be made readily 
from the instrument to any one of the couples. 

The dial switch here listed has seven points. Six 
of these points can be connected to ‘thermo-couple 
leads and the seventh to a similar dial switch, one 


being required for each generator. Thus, any number 
of thermo-couples of one machine or of several can 
be read at will with one instrument. 


Style number and list price include dial switch as 
described. 


Amperes Maximum Style List 
Capacity Volts No. Price 
30 250 273175 $7 OO) 


Order by Style Number 
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TYPE OA WATTHOUR METERS 
SWITCHBOARD SERVICE—SINGLE-PHASE OR POLYPHASE 





POLYPHASE 


Westinghouse type OA switchboard watthour 
meters are similar to type OA house-service watthour 
meters, except designed for switchboard service. 
These are especially noted for initial accuracy, long 
life accuracy, low maintenance cost, low losses, ready 
testing facilities, and other desirable features found 
in watthour meters of the highest grade. 


Construction 


All parts of the meter element are mounted on a 
supporting casting and can be removed from the 
case as a unit without changing the calibration. 
The electromagnet punchings are so clamped as to 
form one piece, and shifting of one part with refer- 
ence to another is thus obviated. They forma closed 
magnetic circuit, a feature that insures permanency 
of calibration. 

Bearings—The main (lower) bearing is a highly- 
polished and hardened-steel ball resting between two 
sapphire cup jewels, identical with that of the type 
OA meter. 

Case and Cover—The one-piece case is of cast 
iron. The single joint (gasket fitted) between the 
case and the cover makes the meters unusually dust 
proof. 

Micrometer adjustment is provided for both full 
load and light load. 


Testing—Extra terminals are provided on the 
front of the meter under the cover to facilitate check- 
ing the meter while in service. These terminals are 
so arranged and connected by test links that the test 
meter can be inserted in the circuit from the front of 
the switchboard, for testing the Switchboard meter, 
without opening the current transformer circuits. 
By these terminals and links, the switchboard-meter 
elements can likewise be disconnected from the 
transformer circuits, the current transformers being 
short-circuited, and connected to a test load and 
portable standard watthour meter. 


Polyphase meters, when properly connected, indi- 
cate the true power in a two-phase three-wire or four- 
wire, or a three-phase three-wire circuit, regardless 
of the power factor or the degree of unbalance be- 
tween phases. 


The rated current capacity of the polyphase meter 
is that in each wire of the circuit; the rated voltage 
is that across one phase. 

Approximate Dimensions—Single-phase, 654 in- 
ches diameter by 5% inches deep. Polyphase, 10% 
inches high by 7 inches wide by 534 inches deep. 

Approximate Weight—Single-phase: 1114 pounds 
net; 20 pounds. Polyphase: 21 pounds net; 40 
pounds boxed. 


*For description of House-Service Watthour Meters, see Section 3-A, 
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TYPE OA SWITCHBOARD A. C. WATTHOUR METERS—Continued 





SELF-CONTAINED METERS 


SINGLE-PHASE 


Style number and list price include meter complete with glass cover as listed, ready for installation. 














SINGLE-PHASE, Two-WIRE POLYPHASE 
CAPACITY Capacity, STYLE No. List Capacity, STYLE No. List 

Volts Amperes Kilowatts 25-Cycle 60-Cycle Price Kilowatts 25-Cycle 60-Cycle Price 

100 5 0.5 276449 276467 $35 OO 1.0 276485 276503 51 00 
100 10 1.0 2776450 276468 38 00 2.0 276486 276504 55 00 
100 15 1:5 276451 276469 40 00 3.0 276487 276505 58 00 
100 25 2D 276452 276470 43 00 5.0 276488 276506 63 00 
100 50 5.0 276453 276471 48 00 10.0 276489 276507 72 00 
100 75 Te 276454 276472 51 00 15.0 276490 276508 80 00 
200 5 1.0 276455 276473 37 00 2.0 276491 276509 56 00 
200 10 2.0 276456 276474 39 00 4.0 276492 276510 60 00 
200 15 3.0 276457 276475 41 00 6.0 276493 276511 62 00 
200 25 5.0 276458 276476 44 00 10.0 276494 276512 67 00 
200 50 10.0 276459 276477 50 0O 20.0 276495 276513 717 00 
200 75 15.0 276460 276478 53 00 30.0 2176496 276514 85 00 
400 5 2.0 276461 276479 44 00 4.0 276497 276515 64 00 
400 10 4.0 276462 276480 46 00 8.0 276498 276516 67 00 
400 15 6.0 276463 276481 48 00 12.0 276499 276517 70 00 
400 25 10.0 276464 . 276482 51 00 20.0 276500 276518 76 00 
400 50 20.0 276465 276483 56 00 40.0 276501 276519 86 00 
400 75 30.0 276466 276484 60 OO 60.0 276502 276520 94 00 


METERS FOR USE WITH TRANSFORMERS 


These meters are arranged for use with current 
transformers with 5-ampere secondaries, for current 
capacities higher than those listed in the preceding 
table. The 100-volt meters listed below can be 
used with voltage transformers with 100-volt sec- 
ondaries for voltages higher than those listed. 

Style number and list price include 5-ampere 
meter of the voltage listed, for use with transformers, 
but do not include transformers. When a meter is 
desired with register reading directly in kilowatt- 


7 ————__SINGLE-PHASE, Two-WIRE 








CAPACITY Capacity, STYLE No. 
Volts Amperes Kilowatts 25-Cycle 60-Cycle 
100 5 0.5 276521 276524 
200 5 1.0 276522 276525 
400 2.0 276523 276526 


hours in the primary circuit, it should be ordered as: 
“Meter similar to Style No. (give Style No. of 100- 
volt meter from the following table), except with 
register for....../5-ampere and....../ 100-volt 
transformer;’’ or ‘‘Meter similar to Style No. (give 
Style No. of 200 or 400-volt meter from the follow- 
ing table), except with register for....../S-ampere 
transformer.’’ Price for the meter with register as 
ordered will be the same as for meter listed. Trans- 
formers should be added at regular prices. 








Order by Style Number 


POLYPHASE 
List Capacity, ——-STYLE No. List 
Price Kilowatts 25-Cycle 60-Cycle Price 
$35 OO 1.0 276529 276532 $51 00 
37 00 2.0 276530 276533 56 00 
44 00 4.0 276531 276534 64 00 
910—28 
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TYPE M SWITCHBOARD GRAPHIC INSTRUMENTS 
FOR ALTERNATING AND DIRECT-CURRENT CIRCUITS 





Application 

These instruments make an accurate and perma- 
nent record of the electrical quantities involved in 
power-house operation. Records of kilowatt output 
are especially important. The load wave indicated 
by this instrumént furnishes a basis for rates to 
prospective customers whose probable demands for 
electric power during different hours of the day can 
be estimated. 

For large installations requiring an exceptionally 
fine record they are unexcelled. The indicating dial 
makes separate indicating instruments on the same 
circuit unnecessary. 

For type M portable graphic instruments see 
the fifth page following. 


Operation 


All instruments operate on the relay principle, the 
measuring element actuating only contacts and not 
moving the pen directly. In turn, these contacts 
energize a device arranged to move the pen. The 
use of resistances prevents harmful sparking at the 
contacts, which are made of special alloy. 


Details and Construction 


The power required for the measuring element is 
not greater than that for Westinghouse indicating 
instruments. 


The control circuit is generally 110 volts, direct 
current, 25 and 60 cycles alternating current, the 
allowable temporary variation of voltage being that 
ordinarily found in practice, but instruments for 
other control circuits can be supplied on special 
order. However, when the direct-current supply 
is from an exciter circuit controlled by an automatic 
voltage regulator, causing great fluctuations, al- 
ternating-current control should be used. 


The record is made by a pen moving in a straight 
horizontal line at right angles to the motion of the 
paper, giving a scale having rectangular co- 
ordinates. 

The pen is self-feeding and will hold one month’s 
supply of ink. The feed is uniform at all temper- 
atures. The marking point isa hard alloy tube which 
will not clog, or scratch the paper. A rubber bulb 
and tube filler is supplied with each instrument. 


The motion of the pen and consequently the 
sensitiveness of the instrument may be regulated 
easily, and the record made either to show slight 
variations in the circuit or to slur over these irreg- 
ularities and form a more even line. The pen can be 
made to travel full scale in any time from 5 to 30 
seconds. This motion is absolutely dead-beat so 
that the pen will not ‘‘overshoot.’’ 


The record paper is supplied in a long roll provid- 
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TYPE M SWITCHBOARD GRAPHIC INSTRUMENTS—Continued 


ing continuous records for any desired period. It is 
legibly printed in black and is inexpensive. The 
width is approximately 634 inches, the scale being 
514 inches. Standard rolls are for two months’ ser- 
vice at a speed of 2 inches per hour. The standard 
paper speeds are 1, 2, 4 or 8 inches per hour. Paper 
for 24 inches per hour can be furnished on applica- 
tion. Each motor-operated instrument hasa paper 
collecting roll of 124 feet capacity; and each solen- 
oid-operated, 32 feet. 


The clock, which turns the paper rolls, is of the 
electric self-winding type and operates from the 
control circuit at the end of each 2-inch period. It 
requires no attention and will run for an extra wind- 
ing period if the control circuit should be open. 

If an instrument is desired the speed of which can 
be adjusted from 8 to 4 or 2 inches per hour, the fact 
should be stated in the order and a clock suitable 
for this purpose will be provided with extra sets of 
gears at an increase in price. 

Unless otherwise specified, clock and paper suited 
to a speed of 2 inches per hour are furnished. This 
clock is not suitable for operation at higher speed. 


Pen-Operating Mechanism—In direct-current 
ammeters and wattmeters and in power-factor 
meters, the pen is operated by solenoids energized 
through the relay contacts. In alternating-current 
—direct-current voltmeters, alternating-current am- 
meters and wattmeters, and frequency meters, the 
pen is operated by a small motor similarly energized 
through the relay contacts. 


The ink furnished with the instruments is of 
special grade. It is furnished in concentrated form 
to be added to distilled water, making a writing fluid 
containing a minimum of solid matter. The ordinary 
commercial writing inks are not recommended as 
they cause the pen points to clog. 


Mechanical Construction—The construction is 
strong and compact, no delicate parts being used. 

All instruments are designed for switchboard 
mounting, or wall, and are enclosed in glass cases 
with removable glass front. 


Case—All motor-operated instruments are rear- 
connected. All solenoid-operated instruments are 
front-connected and have metal frame glass cover 
with hinged glass door. If desired, motor-operated 
types can be furnished with front connections and 
metal frame glass covers with hinged glass door 
at an extra list price of $50.00. 


Accuracy—Ammeters, voltmeters, wattmeters, 
and frequency meters are guaranteed correct within 
one per cent of full scale at all points. The instru- 
ments are shipped unsealed. 


Measuring Elements 


The measuring elements of alternating-current 
and direct-current voltmeters, alternating-current 
ammeters and alternating-current and direct- 
current wattmeters are of the Kelvin-balance type 
similar to Westinghouse precision instruments. 
They are independent of variations in frequency, 
external fields, temperature, power factor, or wave 
form. Polyphase wattmeters are correct with any 
degree of unbalancing of phases. Direct-current 
ammeters are of the permanent magnet type with 
moving coils, and operate from shunts. 


Direct-current wattmeters are similar to the alter- 
nating-current wattmeters except that the series 
coils are designed to carry the total current. These 
instruments obviate the usual difficulties of direct- 
current switchboard wattmeters, such as: The in- 
convenience of installing due to heavy currents; the 
great difficulty of recalibration; the amount of labor 
involved in removing the instrument when repairs 
become necessary; the consequent necessity of inter- 
rupting the circuit. 

The heavy capacity wattmeters have a construc- 
tion that permits removing the instrument proper 
from the circuit for repairs, recalibration, etc., 
leaving the series coil in place upon the switch- 
board. The measuring element complete, with clock, 
voltage coil, pen and paper mechanism,is mounted 
upon a separate base, hung from the series coil. A 
record of the calibration and strength of the mag- 
netic field produced by the series coil is kept at the 
Works, so that for repair or recalibration, the 
measuring element only, without the series coil or 
case, may be returned. 


Dimensions and Weights 

The approximate dimensions of all except direct- 
current wattmeters are: overall width 1314 inches, 
overall length 1614 inches, overall depth 95¢ inches. 
Outlines of direct-current wattmeters furnished 
upon application. 

Net weight of one instrument, 35 pounds. Boxed 
weight of one instrument, 170 pounds. 


910-30A 
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The style number and price include instrument 
with one roll of standard paper, two pens, one filler, 
one bottle of ink, and one indicating dial and pointer, 
but without shunts or transformers. Ammeter 
shunts for direct-current ammeters, or current and 
voltage transformers for alternating-current instru- 
ments, and paper of the proper marking, enable any 
capacity to be obtained. 

Shunts listed on pages on ‘“‘Direct-Current Am- 
meter Shunts,’’ are suitable for the direct-current 
graphic ammeters. One shunt will operate both an 
indicating and a graphic instrument without error. 


Shunt leads 8 feet in length are regularly supplied 
with each direct-current ammeter. 


Voltage transformers should have a secondary 
voltage of 100 volts at the nominal voltage of the 
circuit. 


Current transformers should have a secondary 
current of five amperes at the maximum reading of 
the instrument 


For further information on voltage and current 
transformers, see pages on “‘Current Transformers” 
and ‘Voltage Transformers.” 


A. C. TYPE M GRAPHIC AMMETERS 


These instruments have a nominal capacity of 
5S amperes and may be used on any frequency, or 


Orders should specify the full scale rating desired, 
according to paper capacity selected, and the ratio 


on a direct-current circuit not exceeding 5 amperes, of current transformers. 


but cannot be operated from a shunt for higher ' Aw 
Capacity, Control Circuit, 


direct-current ranges. For higher alternating-cur- Inst. Circuit Volts, D.C. List 
rent ranges, instrument should be operated with a ante pees hea De omen py as esto oo 
current transformer. The 5-ampere full-scale cali- 5 220* 247008 200 00 


bration may be varied from 4 amperes to 7.5 amperes 
if required to suit current transformer capacities. 


D.C. GRAPHIC AMMETERS 


One ammeter shunt is required, but is not included Controt Circuit 


in style number and price. Eight-foot shunt leads Volts Current Style No. List Price 
; 3 es + 110 D.C. 72312 $235 00 
are included; prices for extra lengths on request. 220 DC 72313 240 00 


A.C. or D.C. TYPE M GRAPHIC VOLTMETERS 


Correct at any frequency. For higher alternating- according to paper capacity selected, and the ratio 
current voltages than those listed, the 90-140-volt of voltage transformers. 


range should be selected and operated from a Casas Oebedt cea 


voltage transformer. _ Inst. Circuit Volts, D.C. List 
Voltmeters may be calibrated with chart starting Gane ‘ a5 mae nd aie 3 ae on A 
from zero if desired, using any standard ammeter 180-280 220* 247012 240 00 
paper listed. This paper is marked ‘‘Graphic Meter” ee te aenbLe aan on 
and is thus suitable for use with voltmeters as well 450-700 110 247017 255 00 


as alternating-current ammeters. 
Orders should specify the full scale rating desired, 


SINGLE OR POLYPHASE TYPE M GRAPHIC WATTMETERS ‘ 


OT 








These instruments are polyphase wattmeters. For 
single-phase service the current binding posts are to 
be connected in series, and the voltage binding posts 
in parallel. The instruments listed have a nominal 
capacity of 5 amperes and may be used on any fre- 
quency, or on a direct-current circuit not exceeding 
5 amperes, but cannot be operated from a shunt for 
higher direct-current ranges. For higher alternating- 
current ranges the instruments should be operated 
in connection with current transformers. The 5- 
ampere full-scale rating may be varied from 4 am- 
peres to 7.5 amperes to suit current transformers 
and scale required. For single-phase one current 
transformer is required. For three-wire three-phase, 
or for two-phase, two current transformers are re- 


quired. For three-phase four-wire, or three-phase 
six-wire, three current transformers are required. 
For higher voltages than listed, the 110-volt instru- 
ments should be operated with voltage transformers, 
one being required for single-phase, and two for 
polyphase. 

Orders should specify the full scale rating desired, 
according to paper capacity selected, and the ratios 
of current and voltage transformers. 


Capacity, Control Circuit, 
Inst. Circuit Volts, D.C. List 
Amps. Volts 25 or 60 Cycles Style No. Price 
5 110 110 247025 $200 00 
5 220 220* 247028 215 00 
5 550 110 247029 215 00 


*This control covers a combination of any one 220 Volt 
control as specified on order and 110 Volt D.C., 25 cycle and 
60 cycle control. 


Order by Style Number 
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TYPE M SWITCHBOARD GRAPHIC INSTRUMENTS—Continued 


D. C. GRAPHIC WATTMETERS 


The paper used is the same as that for alternating- 
current wattmeters. If the normal voltage multi- 
plied by the desired maximum current rating differs 
from any listed kilowatt paper capacity, use the 
nearest capacity paper listed, as the calibration will 
be made to suit the paper. 


Five and Ten-Ampere Capacities—For 5 amperes 





direct-current use the 5-ampere alternating-curret 
wattmeter calibrated on direct-current; and for 10 
amperes use the same instrument with series coils in 
multiple. Prices for either capacity will be the 
same as for the alternating-current wattmeter. 


An external resistor is furnished for each voltage 
circuit. 


Paper Paper 
METER CAPACITY Capacity,* ; METER CAPACITY Capacity,* P , 
Amperes’  Voltst Kilowatts Style No. List Price Amperes Voltst Kilowatts Style No. List Price 
¥ 5000 100-125 500 107189 $565 OO 
Two Wire ese ca acetate 
0-650 24 
25 100-125 2.4 107150 $3870 00 00 
25 200-250 5 107151 880 00 6000 100-125 600 107192 595 OO 
25 500-650 12 107152 390 00 6000 200-250 1200 107193 605 00 
50 100-125 5 107153 375 00 6000 500-650 3000 107194 615 OO 
50 200-250 10 107154 385 00 8000 100-125 800 107195 635 0O 
50 500-650 25 107155 395 OO 8000 200-250 1600 107196 645 00 
100 100-125 10 107156 375 90 8000 500-650 4000 107197 655 0O 
100 200-250 20 10000 100-125 1000 107198 675 OO 
100 500-650 50 107158 395 00 10000 200-250 2000 107199 685 00 
200 200-250 40 107160 390 00 16000 100-125 1600 107201 765 00 
200 500-650 100 107161 400 00 16000 200-250 2300 107202 775 00 
400 100-125 40 107162 390 00 16000 500-650 8000 107203 785 00 
400 200-250 80 107163 400 00 
20000 100-125 2000 107204 805 00 
400 500-650 200 107164 410 00 | 40000 200-250 =» 4000 107205 815 00 
600 100-125 60 107165 at a 20000 500-650 10000 107206 825 00 
oo Sesto t071e7 420 00 | 3508) eos «18780R «BBE 88 
800 100-125 80 107168 410 00 25000 500-650 12000 107209 875 00 
800 200-250 160 107169 420 00 
ao Shed 81878 480.63 | yom aes ey NaTaIO 908 0 
1000 100-125 100 107171 420 00 *: 
1000 200-250 200 107172 430 00 30000 500-650 16000 107212 920 00 
1000 500-650 500 107173 440 00 i 
1600 100-125 160 107174 445 00 Three-Wire 
1600 200-250 320 
1600 500-650 800 107176 465 00 ae aan a aa one oon 
2000 100-125 200 107177 460 OO 400 220 80 147234 420 00 
2000 200-250 400 107178 470 00 600 220 120 147235 430 00 
2000 500-650 1000 107179 480 00 sone an aoe tans 455 00 
2500 100-125 240 107180 aso 00 | = 1908 an a rhe Shon 
2500 200-250 500 107181 490 00 2000 220 400 147239 545 00 
2500 500-650 1200 107182 500 OO 2500 220 500 147240 575 00 
3000 100-125 300 107183 500 00 *Where paper of capacity specified is not listed, use 
3000 200-250 600 107184 510 00 of .001 or 1000 times the numerical capacity, ating tn Prenat 
3000 500-650 1600 107185 520 Oo | watts or watts. Thus for 2.4 kilowatts use 2400 (watts) 
4000 100-125 400 107186 535 OO |, Paper; for 16,000 kilowatts use 16 (megawatts) paper, etc. 
4000 200-250 800 107187 545 OO +The control circuit is wound for the same voltage as the 
4000 500-650 2000 107188 555 0O voltage circuit of the measuring element. 


TYPE M GRAPHIC FREQUENCY METERS 


110 volts 
One voltage transformer is required on 
voltages above 110 volts. An external resistor is 


The measuring element is always 
(nominal). 


form with paper listed, or for certain other special 


ranges. 
Control Circuit, 


: . ‘ Measuring Element D.C. or A.C. List 
furnished for the voltage circuit. Cycles Volts Volts Style No. Price 
a1; 21-29 110 110 247031 275 00 
Style No. 247031 can also be calibrated forarange {1 ¢¢ 110 110 247033 $278 00 
of 26-34 cycles, 32-48 cycles, or 42-58 cycles, to con- 
Order by Style Number 
910—32 
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TYPE M SWITCHBOARD GRAPHIC INSTRUMENTS—Continued 


GRAPHIC POWER FACTOR METERS 


Two kinds of paper are listed for these instruments, one recording from 100 percent to 60 per cent 
power factor, either lagging or leading; the other recording 100 per cent to 10 per cent lagging, and 100 
per cent to 80 per cent leading. The instruments will be calibrated for use with either paper, as desired. 
An external resistor is furnished for the voltage circuit. 


Single-Phase 


The measuring element is always 5 amperes, 110 volts (nominal), One current transformer is re- 
quired with each instrument having a capacity above 5 amperes and one voltage transformer on 
voltages above 110 volts. 


Measuring | Measuring 
Element Element 
Frequency, CONTROL CIRCUIT Frequency, CONTROL CIRCUIT 
Cycles Volts Current Style No. List Price Cycles Volts Current Style No. List Price 
25 110 D:C. 71664 $270 00 60 110 D.C. 71667 $270 00 
25 220 DG: 72321 275 OO 60 220 D.C. 72324 275 00 
25 550 DC: 72322 280 00 60 550 D.C. 72325 280 00 
25 110 A.C. 25 cycles 72323 270 OO | 60 110 A.C. 60 cycles 72326 285 00 
Two-Phase 


Two current transformers are required for all capacities and one voltage transformer for higher 
voltages than 110 volts. 


Measuring Measuring 
Element Element 
Frequency, CONTROL CIRCUIT f } Frequency, CONTROL CIRCUIT 
Cycles Volts Current Style No. List Price | Cycles Volts Current Style No. List Price 
25 110 D:G: 71665 $270 00 | 60 110 DC; 71668 270 00 
25 220 D.C. 72327 275 00 | Go 296 DC 72330 42 bo 
25 550 D.C. 712328 280 00 60 550 Dic. 72331 280 00 
25 110 A.C. 25 cycles 712329 270 0O 60 110 A.C. 60 cycles 72332 285 00 
Three-Phase 


Two current transformers required for all capacities and one voltage transformer for higher voltages 
than 100 volts. 


Measuring Measuring 
Element Element 
Frequency, CONTROL CIRCUIT Frequency, CONTROL CIRCUIT F r 
Cycles Volts Current Style No. List Price Cycles Volts Current Style No. List Price 
25 110 D.C. 71666 $270 OO 60 110 De: 71669 $270 00 
25 220 D.C. 72333 275 OO 60 220 DIC. 72336 275 00 
25 550 D.C. 72334 280 00 60 550 De: 12337 280 00 
25 110 A.C. 25 cycles 72335 270 00 | 60 110 A.C. 60 cycles 72338 285 00 


Order by Style Number 
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TYPE M TOTALIZING GRAPHIC WATTMETER 





Five-Circuit ToTarizinc GRAPHIC WATTMETER 


Application—Used for measuring the total power 
in a group of two to twelve independent circuits. 

It is possible to record on this instrument 
the total power in several circuits not in synchronism 
or of different characteristics such as frequency, 
transformer ratio, voltage. With the single-circuit 
graphic instruments this is impossible*. 

These instruments can be made for any capacity 
and frequency and can be used with instrument 
transformers in service, even though of different 
ratios. However, an element designed to be operated 
with certain transformers cannot be used with trans- 
formers of other capacities. The calibration is not 
affected by change of frequency. 

Operation—The measuring elements are all 
mechanically connected to one set of contacts, so 
that it is the total pull of all the elements that closes 
and opens the contacts. 

The control element is supplied for operation by 
either direct-current or by alternating-current, as 
ordered. 

Panel—The instrument is supplied on a marble 
panel, made to fit any switchboard specified, the 
minimum dimensions being those shown in the table, 
which will be furnished unless otherwise stated. 
Black marine finish. Special size, finish, and 
material of panel should be ordered specially. 

Paper—Graphic wattmeter paper is used; the 
scale capacity selected should be the total capacity 
of the connected circuits. 

Additional Circuits—It is sometimes desirable to 
provide for future increase in the number of circuits. 


Extra elements cannot readily be added, but if the 
instrument is built with the total number of ele- 
ments which eventually will be required, provi- 
sion can be made for obtaining good records on the 


relatively small loads carried at first and later 


changing the connections so that the higher loads 
will be within the range of the scale. The possible 
ratio of maximum to minimum full-scale capacity 
depends upon the number of circuits and upon their 
relative capacities. 

Instructions for Ordering—When ordering, order 
by style number and specify: Ratio of current 
transformer of each circuit to be measured. Ratio 
of voltage transformer of each circuit to be measured. 
Frequency of control circuit. Voltage of control 
circuit. Size and drilling of panel, if special. Speed 
of paper (whether 2, 4 or 8 inches per hour). Any 
special features desired. . 

Style number and price include totalizing graphic 
wattmeter complete with the elements for the num- 
ber of circuits described. 


Approximate 
Number Dimensions 
° of Panel 
Circuits Inches Style No. List Price 
2 16x2x21}#} 219302 $8 750 00 
3 16x2x 244 219303 000 00 
4 16x2x27% 219304 1250 00 
5 16x2x31% 219305 1500 00 
6 16x2x 35% 219306 1750 00 
7 On application 219307 2050 OO 
8 On application 219308 2300 0O 
9 On application 219309 2550 00 
10 On application 219310 2800 00 
il On application 219311 3050 00 
12 On application 219312 3300 00 


.__ _*In case several feeders or other circuits operate always in synchronism and have equal transformer ratios, the usual single- 
circuit instrument can be made to record the total power by paralleling the secondaries of the current transformers, and using 


an instrument with a series coil of sufficient capacity. 
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TYPE M PORTABLE GRAPHIC INSTRUMENTS 





Type M PorTAaBLE GRAPHIC WATTMETER 
THREE PHASE A, C, 


Application 


There are certain applications of portable graphic 
instruments where records that are as accurate 
and reliable as those obtained on large switchboard 
graphic instruments are necessary. Among these 
applications are, analysis of motor operation, 
typical consumption curve of large industrial con- 
sumers, and records showing power distribution. 
All of these require graphic records covering long 
periods of time, and records that are as accurate 
as is possible to obtain. The type M portable gra- 
phic instruments being an adaptation of our well 
known switchboard type of instrument, fulfills 
all of these requirements. The difference between 
the two is that the switchboard element as a 
whole is mounted in a portable carrying case. A 
hand-wound clock is used for speeds up to 4 inches 
per hour. The electric self-winding type of clock 
can be supplied to drive the paper at speeds as 
high as 1 inch per minute, if specified on order. 


A. C. Ammeters 


These instruments have a nominal capacity of 5 
amperes and may be used on any frequency or ona 
direct current circuit not exceeding 5 amperes, but 
cannot be operated from a shunt for higher direct 
current ranges. For higher alternating current 


ranges, the instrument should be operated with 
current transformers. The 5-ampere full-scale 
calibration may be varied from 4 amperes to 74% 
amperes if required to suit current transformer 
capacities. 

Order should specify full scale rating desired 
according to the paper capacity selected, the speed 
of paper and ratio of current transformer. 


Control Circuit 
Capacity Volts, D.,C.,§ , : : 
Amperes 25 and 60 cycles Style No. List Price 


5 110 289426 $330 00 


A. C. and D. C. Voltmeters 


These instruments are correct at any frequency. 
For higher alternating current voltages than those 
listed, the 90 to 140 volt range should be selected 
and operated from a voltage transformer. 


Volt meters may be calibrated with readings 
beginning from zero if desired, using any standard 
ammeter paper listed. This paper is marked 
‘graphic meter”’ and is suitable for use with volt 
meters as well as ammeters. 


Order should specify full scale rating desired 
according to paper capacity, speed of paper and 
ratio of voltage transformer. 
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Type M. PorTABLE GRAPHIC WATTMETER 
WitHh Covers REMOVED 


Control 
Circuit Volts 


Cepecity D.C., 25 and 60 

olts Cycles Style No, List Price 
90-140 110 289428 $330 OO 
180-280 110 289430 330 00 
250-450 110 289432 330 00 
360-560 110 289434 330 00 
450-700 110 289436 330 00 


Single and Polyphase Wattmeters 


The instruments listed below are polyphase 

wattmeters. For single-phase service the current 
binding posts are to be connected in series, and the 
voltage binding posts in parallel. The instruments 
listed have a nominal capacity of 5 amperes and 
may be used on any frequency or on a direct current 
circuit not exceeding 5 amperes but cannot be 
operated from shunt for higher direct current ranges. 
For higher alternating current ranges current trans- 
formers should be used. The 5 ampere full scale 
rating may be varied from 4 amperes to 714 am- 
peres to suit current transformer and scale required. 
For single-phase, one current transformer is neces- 
sary. For 3-phase, 3-wire or for 2-phase, two current 
transformers are required. For 3-phase 4-wire, or 
3-phase 6-wire, three current transformers are re- 
quired. For higher voltages than listed, the 110-volt 
instruments should be operated with voltage trans 
formers, one being required for single-phase and 
two for polyphase. 
. Order should specify the full scale rating desired 
according to paper capacities selected, speed of the 
paper and the ratio of current and voltage trans- 
former. 


If control circuits of other capacity than listed 
are desired, communicate with nearest District 


Office. 
Control 
Circuit Volts, 
D.C., 25 and 60 
Amps. Volts Cycles Style No. List Price 
5 110 110 289438 $330 00 
5 220 110 289440 330 00 
5 550 110 289442 330 00 


Dimensions and Weights 


The approximate dimensions are; over all width, 
1314 inches, over all length 1614 inches, over all 
depth, 914 inches. 


Net weight of one instrument is 35 pounds, 
shipping weight, 170 pounds. 


Style Number and List Price include instrument 
with one roll of standard paper, two pens, one filler, 
one bottle of ink, one indicating dial and pointer, 
but without transformers. 


Voltage transformers should have a secondary 
voltage of 100 volts at the nominal voltage of the 
circuit. 

Current transformers should have a secondary 
current of 5 amperes at the maximum reading of the 
instrument. 


For further information on instrument trans- 
formers, see pages on current and voltage trans- 
formers. 


Order by Style Number 
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PAPER FOR USE WITH 
TYPE M GRAPHIC INSTRUMENTS 


Standard Paper—Graphic instrument paper is 
supplied in rolls of 248 feet. A roll is sufficient for 
62 days’ record at the rate of 2 inches per hour, 31 
days at 4 inches per hour, or 15)4 days at 8 inches per 
hour. The prices of standard paper rolls are: 


Quantity List Price 

In lots of 9 rolls or less, per roll....... Sue Release $4.00 

¥ In lots of 10 to 99 rolls, per roll.......5..... 3.75 
In lots of 100 rolls or more, per roll.......... 3.00 


“Blank” paper has ruling same as other styles, the 
time and capacity numbers being omitted, permit- 
ting use of this paper for special purposes. The prices 
are the same as for standard paper. 

Special Paper—All instrument paper is considered 
special which has markings different from those 
listed. The ‘special’? paper is intended to cover 








STYLE No. 
Capacity 

Amp. 2 Inches 4 Inches 8 Inches 
per Hour per Hour per Hour 
5 121128 121129 121130 
10 66298 84715 84736 

20 66299 84716 473 
30 120456 120464 120472 
32 663 84717 84738 

40 66301 84718 473 
50 120457 120465 120473 
60 66302 84719 84740 
80 64767 84720 84741 
100 66303 84721 84742 
120 66304 84722 84743 
160 65768 84723 84744 
200 66305 84724 84745 
250 9983 9984 99841 
300 120458 120466 120474 
320 66306 84725 84746 
400 66307 84726 84747 


StyLe No. 















Frequency 
ij Range 2 Inches 4 Inches 8 Inches 
' Cycles per Hour per Hour per Hour 
21-29 110354 110355 110356 
26-34 114840 114841 114842 
32-48 119655 119656 119657 





Power Factor Range 
Per Cent 






Style No. Per Hour 


60—100-60 
60—-100-60 
60—100-60 
60—-100-60 
60-—100-60 







84687 














capacities not covered by “‘standard’’, but is not 
intended for obtaining special markings, numberings, 
and-so-forth, where the standard paper will answer 
equally well, nor will special colored ink markings 
or special length or quality of paper be furnished 
under terms listed for ‘‘special’”’ paper. 


Special paper rolls have the same length as stand- 
ard rolls and will be supplied at an increase of 10 
per cent above the prices for standard paper, but 
will not be furnished in lots of less than 10 rolls. 


Ordering Paper—Customers should not wait until 
their paper is nearly exhausted before ordering more, 
as delay in filling the order may be unavoidable. 


Style numbers listed include one roll of standard 
paper, marked as indicated. ; 


Standard Paper for A.C. Ammeters 











StyLeE No. 
Capacity | 
Amp. 2 Inches 4 Inches 8 Inches 
per Hour per Hour per Hour 
500 59085 84727 84748 
600 66308 84728 84749 
800 65766 84729 84750 
1000 66309 84730 84751 
1200 66310 84731 84752 
1600 65769 84732 84753 
2000 66311 84733 84754 
2400 66312 473 475 
3000 120459 120467 120475 
3200 631 473 84756 
4000 120460 120468 120476 
5000 120461 120469 120477 
6000 120462 120470 120478 
8000 120463 120471 120479 
No Time Markings 
Blank 20 divisions 84691 
Blank 24 divisions 84692 
Blank 32 divisions 84693 





Standard Frequency Meter Paper 








STYLE No. 





Frequency 
Range 2 Inches 4 Inches 8 Inches 
Cycles per Hour per Hour per Hour 
42-58 | 120480 120481 120482 
52-68 110357 110358 110359 
No Time Markings 
Blank 110360 





Standard Power Factor Meter Paper 












ee 
Power Factor Range Inches 
Per Cent Style No. Per Hour 
10—100-80 119157 2 
10—100-80 119158 4 
10-100-80 119159 8 
10-100-80 119160 Blank 


cussareees . |§ |. (seis ee.c eve 9 | | 0 0s 
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PAPER FOR USE WITH TYPE M GRAPHIC INSTRUMENTS—Continued 


Standard Voltmeter Paper—Alternating or Direct-Current 















































STYLE No. StyLeE No. 
Capacity, Capacity, j _ 
Volts 2 Inches 4 Inches 8 Inches Volts 2 Inches 4 Inches 8 Inches 
per Hour per Hour per Hour | per Hour per Hour per Hour 
90-140 59084 | 84600 84603 360-560 99798 99709 99710 
180-280 69902 84601 84604 450-700 69903 84602 84605 
250-450 99712 99713 99714 F s 





50 divisions, no time marking. 


Blank 


Note—Special paper can be furnished for reading the primary voltage directly when 90-140-volt instruments are used with 
transformers on high voltages. However, the use of above paper to indicate the secondary voltage is always recommended instead. 


Paper for A.C. and D.C. Wattmeters and D.C. Ammeters 


SE 
































STYLE No. STYLE No. 
Capacity, Capacity, 

Amp. o 2 Inches 4 Inches 8 Inches Amp. or 2 Inches 4 Inches 8 Inches 
2 per Hour per Hour per Hour K. W. per Hour per Hour per Hour 
10 66276 84636 84663 600 66290 84651 84678 
16 66277 84637 84664 800 63718 84652 84679 
20 66293 84638 84665 1000 66291 84653 84680 
24 108058 108059 108060 1200 66292 84654 84681 
30 120438 120444 120450 1500 120443 120449 120455 
32 66278 84639 84666 1600 63720 84655 84682 
40 66279 84640 84667 2000 59601 84656 84683 
50 66280 84641 84668 2400 66319 84793 84811 
60 66281 84642 84669 2500 120442 120448 120454 
80 66282 84643 84670 3000 120440 | 120446 120452 
100 66283 | 84644 84671 3200 63719 84657 84684 
120 66284 84645 84672 4000 66294 84658 84685 
160 66285 84646 84673 5000 66295 84659 84686 
200 66286 84647 84674 6000 65763 84660 88497 
240 108064 108065 108066 8000 91244 91245 91246 
250 120441 115850 120453 10000 66042 84799 84817 
300 120439 120445 120451 12000 59086 84661 88498 
400 Geass | s4ea9 | sae7e | Blank 84606 20 divisions, no time marking. 
an 24 divisions, no time marking. 
ne Sane Ga050 84677 Blank 84608 _ 32 divisions, no time marking. 








Seer eerie) ERD ee ee ee ee eee 


Zero-Center Paper for A. C. and D. C. Wattmeters and D. C. Ammeters 

















In. : : In. In. 
Capacity, per Capacity, per Capacity, per Capacity, per 
Amp. or K. W.| Hour|Style No.||Amp. or K. W. Hour] Style No.||Amp. or K. W.| Hour] Style No.|| Amp. or K. W.| Hour] Style No. 








{ 
| 
my 


40-12 2 600—0-600 2 1500—0—3000 2 4000—0—4000 2 |130623 ; 
10-0-—40 2 800—0-800 2 1600—0-3200 8 6000—0-6000 2 |133829 
50-0-200 2 800—0-800 8 2000-—0-—2000 2 6000—0-12000| 2 98801 
120-0-120 4 800—0—1600 4 2000—0—2000 8 6000-0-12000| 4 |108474 
160—0-160 2 1000—0—1000 2 2000-—0-—6000 2 5000-0-45000| 4 | 242575 
200—0-—600 Zz 1000—0-—4000 2 2000—0-6000 4 8000—0-—8000 2 |162658 
300—0-300 ey 1500—0—1500 2 2000-0-—12000| 2 10000—0-5000 2 {188115 
400—0-—1600 + 1500—0—1500 4 2400-—0-—2400 2 10000—0—5000 Ae ilo 
500—0-500 2 1500—0-1500 8 3200—0-—3200 2 12000-0-12000| 2 | 252592 














Note—For higher capacities, use paper graduated in higher units: thus, for 50,000 kilowatts, use 50 megowatt paper. For 
low capacities, use paper listed and read in watts instead of kilowatts; thus, for 5 kilowatts, use, 5000 paper, etc. 


SPARE PARTS 


Style No. Description List Price 
122429 Capillary reservoir Pen... .... 20sec eee enter nee e teen eee ee teeacenseesscesbeccracs $ 2 50 
122430 Hilder for above pen. 2. esac es coe cee cee enews wolenace sisgiisieel ces celles #2 ev neidlefe sels viele O 25 
72449 Raiser penthilloratt Stenritl ch wie calla at ab tI » 5 ARISES teeeporcisie as mreteinte suaele waipieee sea a * oO 50 
108067 Green ink in concentrated form, to be added to one quart of distilled water. Postage prepaid O 25 
219079 Pen cleaning Wires.......ccccc cece cece cece ster t cnet eee n es eeeenseerceseneseeeeesaseeees 05 doz. net 


> 


Clock and clock parts for speeds of 1, 2,4, 8 or 24 inches per hour direct-current or alternating-current control can be supplied. 
When requesting quotations, state the present speed and control circuit and new soceds or new control circuit desired, also style 
number of instrument with which they are to be used. 


Order by Sty‘e Number 
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TYPE U GRAPHIC AMMETERS AND VOLTMETERS 
SWITCHBOARD AND PORTABLE 


Application 


Intended for purposes where graphic instruments 
chat are easily operated, light in weight, compara- 
tively low in price, and reasonably accurate, are 
required. Type U instruments permit central sta- 
tions to secure at a reasonable cost, records, which 
would otherwise not be taken on account of the 
expense. 

Arc Light Circuits—A graphic chart showing the 
actual time the arc lamps are in operation each night 
and the actual current supplied to the lamps will 
settle any disputes with municipal authorities. 


Service Voltage—An instrument on the service 
end of each feeder provides a record of actual condi- 
tions. The type U voltmeter is light, easily set up, 
and transferred from one feeder to another, thus 
furnishing a numberof records at minimum expense. 


Customers’ Load Curves—A type U graphic 
ammeter is the simplest means for obtaining the 
load curve of a prospect’s or customer’s plant, from 
which maximum demand, load factor, and diversity 
factor can be quickly determined. A type U three- 
wire ammeter is particularly useful for this purpose 
on three-wire loads. 


Station Curves—Mounted on the station or sub- 
station switchboard, type U instruments will give 
records of the variation in current and voltage. 


Settling Disputes—During recent years graphic 
instruments have come into extensive use in settling 
disputes with customers. The records often disclose 
the use of power at unexpected hours. The type U 
instrument, because it can be installed easily and 
quickly is particularly adapted for such service. 





Other Uses—There are innumerable uses for a 
graphic instrument of this character. Locating 
leaks and theft of current, determining most 
economical hours for operating generators of various 
sizes, checking up the distribution of load between 
units, and many other uses will suggest themselves 
to every central station man. 

Operation 

The instrument consists of a solenoid and core 
acting on an arm that carries the recording pen, and 
a continuous strip of paper moved uniformly by a 
clock mechanism. To overcome the slight friction 
of the pen on the paper, the solenoid is made power- 
ful in its action. Its action is controlled by a heavy 
spring, which minimizes inaccuracies due to slight 
errors in leveling. The energy consumed by the 
voltmeter, including its external resistor, is 25 watts. 
The energy consumed by the ammeter is 7 watts, 
thus adapting it for use with ordinary current trans- 
former for currents higher than the current rating of 
the instrument. 

Accuracy—It should be noted that the purpose of 
the records divides the accuracy requirements of 
graphic instruments naturally into two classes. 
For ‘some applications, accuracy is the prime re- 
quisite, and extreme accuracy can be maintained 
only by a rather expensive instrument. There are 
many purposes, however, where simplicity of parts 
and ease of manipulation, such as in type U instru- 
ments, are more important than extreme accuracy, 
and instruments designed on this basis result in 
considerably lower cost. ! 

Adjustments—Simple spring adjustment is pro- 
vided to set the zero on the ammeters. On the volt- 
meters, which are made with suppressed zero, this 
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TYPE U GRAPHIC AMMETERS AND VOLTMETERS—Continued 





WitH CovER REMOVED 


adjustment varies the readings above the middle 
of the scale. For the lower half of the scale an addi- 
tional adjustment is provided in the form of a 
counterweight, pivoted on a separate shaft, which 
is picked up by the main movement and serves to 
keep the scale more nearly uniform at the lower end. 


Construction 


Dashpot—A dashpot damps the action of the 
instrument on fluctuating current or voltage. On 
circuits not subject to excessive fluctuations the oil 
can be left out of the dashpot. 

Case—The instrument is contained in a metal 
case having a glass window for observing the move- 
ment of the pen. The standard instrument is adapt- 
ed for either switchboard mounting or portable use. 
The hinged handle makes it convenient to carry the 
instrument about and the lug can be used for hanging 
the instrument on a wall for temporary testing or 
while being stored in the instrument room. 


The lug and handle are detachable and are re- 
moved when the instrument is mounted on a switch- 
board. Three mounting sttids are supplied and the 
base has the necessary drilling and tapping for these 
studs. 

The pen is of the V-point type familiar to operators 
of graphic recorders. 

A glass ink reservoir, which holds a supply of 
ink sufficient for three weeks or more of ordinary 
use, feeds the ink into the pen as used. 

The ink is furnished in liquid form, specially 
prepared for use with the pen and paper supplied. 
A small clip inside the instrument case serves to 
hold the ink phial, Style No. 174005, so that the ink 


is always on hand when wanted. 


The record paper is furnished in 16-foot rolls, ruled 
for a speed of one inch per hour; and the 32-foot rolls, 
for a speed of two inches per hour. A roll is sufficient 
for 8 days record. The time markings are half inch 
apart and the capacity markings agree with the cali- 
bration of the instrument used. The paper is 34 
inches wide, scale 2% inches . 

The paper driving mechanism is a metal drum 
driven through gearing by a standard eight-day 
clock mechanism. The clock is of key-wound type 
with balance wheel escapement, Under normal con- 
ditions winding once a week is sufficient, but winding 
twice a week is recommended to insure against stop- 
page. Thestandard rate of driveis one inch per hour 
but instruments for two inches per hour can be sup- 
plied on order at the standard price. A two-inch- 
per-hour mechanism is also listed for changing 
instruments already in use. 


Insulation meets A. I. E. E. specifications. 


Standard Type U Graphic Instruments 


The instruments are insulated for a maximum of 
750 volts. 

Voltmeters have suppressed-zero scales to obtain 
large divisions in the part of the scale used. An 
external resistor is furnished with each. 

Ammeters are made up to and including 80 am- 
peres. Direct-current ammeters for higher currents 
cannot be furnished, but alternating-currents of any 
magnitude can be measured by means of the 5-am- 
pere ammeter with a current transformer. 

High-Voltage Ammeter—The specially-insulated 
ammeter is for connection in are circuits or other 
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TYPE U GRAPHIC AMMETER: 


high-voltage lines. The case is made of insulating 
material instead of metal. The cover can be locked 
to prevent unauthorized persons from opening it. 
As long as the cover remains closed this ammeter 
may safely be handled while connected to a circuit 
operating at any voltage up to 7000 volts. Interior 
metal parts have standard 600-volt insulation be- 
tween them and the coil, and should not be handled 
while the instrument is connected to a high-voltage 
circuit. There will generally be opportunities to wind 
the clock and to attend to the pen and chart while 
the circuit is open. 

Three-wire ammeters record the total current in 
both outside wires of a three-wire system. They 
are useful in obtaining a record of the total load on 
a three-wire installation, but are recommended for 
use on direct-current circuits only. For three-wire 
alternating-current circuits the 5-ampere two-wire 
instrument with a three-wire current transformer is 
preferable. (For three-wire current transformers see 
pages on “Current Transformers’’.) 


Instruments with Zero Center—As type U instru- 


S AND VOLTMETERS—Continued 


portable split-type current transformer, Style No, 
117508, (see page on portable instrument trans- 
formers) and a 5-ampere type U graphic ammeter, 
Style No. 205889, and provides a convenient means 
of measuring currents up to 250 amperes in an over- 
head line, without opening the circuit. 


The transformer connections can be made for 
obtaining full-scale reading on either 125 or 250 am- 
peres primary. These outfits can be calibrated for 
use on 40 cycles or higher frequencies, but are not 
recommended for 25-cycle circuits. The instrument 
is calibrated for use with the transformer, and a cor- 
rection curve is furnished. No curve is furnished 
with an instrument to be used with transformer in 
customer’s possession unless the transformer is re- 
turned to the factory for the test. By the use of this 
curve an accuracy within five per cent can be ob- 
tained, this being sufficient for giving a good idea of 
load conditions. 


Overall Dimensions 


ments are not polarized, it is impossible to furnish Width... 554 

them with zero center PICIQHE , «.« vane taent, Shulae > een ae 9% 

Portable Testing Outfit—This outfit consists of a Depth. Sis 
PRICES 


Style number and list price include instrument complete with five rolls of paper and a two-ounce 


bottle of ink. The standard instrument is equipp 


ed with a one-inch-per-hour paper-driving mechanism. 


For the two-inches-per-hour mechanism order “Similar to Style No........., except with two-inches 
per-hour paper-driving mechanism.” Style number and list price on uncalibrated instruments include 
calibration of instrument as ordered. Specify frequency and scale marking when ordering. 


Type U Graphic Voltmeters 


CALIBRATED ON 


UNCALIBRATED* Drrect CURRENT 


CALIBRATED ON 60-CycLE 
ALTERNATING CURRENT 


Nominal Style Style Style 

Volts No. Scale No. scale No. List Price 
110 173204 90-130 190383 99-130 190379 $ 85 00 
220 173205 180-260 190384 180-260 190380 90 0O 
440 173206 360-520 198721 360-520 198723 95 OO 
550 179555 aaron 198722 ee 198724 100 00 
110 1 90-13 
et 199096} epuscont 199098 colonel 199097} 95 00 


Type U Graphic Ammeters 


CALIBRATED ON 


CALIBRATED ON 60-CyYcLE 


UNCALIBRATED* Direct CuRRENT ALTERNATING CURRENT 
Capacity, Style Style Style 
Amperes No. Scale No. Scale No. List Price 
Two-Wire 
5 205889t <esePIW Cl aie e ee Dele es $ 95 OO 
5 173207 0-5 190385 0-5 190381 980 00 
10 179556 0-10 190386 0-10 190382 90 OO 
20 179557 0-20 198718 0-20 198715 95 OO. 
40 179558 0-40 198719 0-40 198716 95 OO 
80 179559 0-80 198720 0-80 198717 100 0O 
Three-Wire 
S44 EEE 0-5 179560 Bers ty i: 110 0O 
Pr ete 0-10 179561 i cetaepaens 110 OO 


*Uncalibrated instruments will be calibrated as desired for 


use on 25-cycle and odd-frequency alternating-current circuits. 


{These are combination instruments, having two voltage ranges. The two ranges are obtained by taking out an extra tap on 
the series resistor. Paper should be used of a voltage range to correspond to the connection used. Unless otherwise ordered three 
rolls of 90-130-volt range and three of 180-260-volt range paper will be supplied with each instrument. 

tSpecially wound for use with split-type Testing Transformer. Price includes instrument with necessary_calibration curve 
but does not include the transformer, 7 


Order by Style Number 
| 910-39 
| 
| 
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TYPE U GRAPHIC AMMETERS AND VOLTMETERS—Continued 


High-Voltage Ammeters 


Capacity, Style i 
Amperes Maximum Volts No. List Price 
10 7000 241314 $110 0O 
Portable Testing Set 
Scale, Style : F 
Amperes Description No. List Price 
125 or 250 Consists of Ammeter, Style No. 205889, and Transformer Style No. 117508 199363 $160 OO 
Type U Graphic Instrument Paper 
VOLTMETER ——————_- —_———_—__———_—— AMMETER 
STYLE No. STYLE No. 
1-inch 2-inches 1-inch 2-inches 
Scale per hour per hour Scale per hour per hour 
0-50 247562 247563 0-5 167817 192927 
90-130 157916 188706 5.4-7.8 AGOG4SeN Te. eat Oe. 
100-160 4) 1 5G. ve cet 0-10 174415 199102 
120-180 247566 247567 0-15 247570 247571 
180-260 173209 199099 0-20 174416 199103 
0-300 247564 247565 0-25 247572 247573 
240-360 247568 247569 0-30 247574 247575 
360-520 173210 199100 0-40 174417 199104 
450-650 173211 199101 0-60 247576 247577 
Sn el ice eM eS 0-80 174418 199105 
————_ List PRICE PER- ROLL ———_—_—_—_———_, 
; 1-inch per hour 2-inches per hour 
Tote Of lessathanesO sence: : 4... Per carta nt dere es A wro.siars Aer 0 utets yesaialsheicia eve et her eleree ete eRe $0 40 
Quantity Shipments Rolls Additional Discounts} 
50-99 % 
100-499 10% 
500-999 20% 
1000 or more 30% 
Ink for Type U Graphic Meter 
Descziption Style No. List Price 
4-Ounce Phial of Ink 174005 $0 30 
2-Ounce Bottle 180199 O 50 
8-Ounce Bottle 180201 2 00 
1-Pint Bottle 180202 4 00 
Ink Reservoir 183081 O 75 
Pen Complet. with Pen Arm 180794 oO 50 
2-Inches-Per-Hour Paper-Driving Mechanism 
For Changing Drive on Type U Graphic Instruments Already in Use 
Style number and price include mechanism complete ready to install in instrument. 
Description Style No. List Price 
Gear Train 199210 82 00 
Pinion 199211 30 


Wick yarn for pen feed $0.01 net per foot. 


Approximate Weights—Voltmeter, including resistor, 1014 pounds net, 1344 pounds boxed; am- 
meter, 914 pounds net, 1244 pounds boxed. 


Order by Style Number 


910—40 
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TYPE PW PORTABLE INSTRUMENTS 
FOR DIRECT-CURRENT CIRCUITS 





Tyee PW VoL_TMETER 


Application 


These are direct reading instruments for automo- 
bile equipment testing, battery testing, and all 
purposes where an accurate instrument of pocket size 
is desirable. They operate on the D’Arsonval prin- 
ciple, having a moving coil and a permanent magnet. 

Automobile Service—Style Nos. 184003, 184011, 

84012, 227580, and 230168 are particularly recom- 
mended for use in test- 
ing electric lighting and 
starting equipments for 
automobiles. 


Construction 


Complete movement 
is mounted as a unit 
readily removed for re- 
pairs by taking off the 
cover and removing 
the two screws on the 
side of the movement, 
which can then be lift- 
ed out or replaced as a 
unit. This makes re- 
pairing possible with- 





CARRYING CASE 


Type PW Vo._t-AMMETER 


out disturbing the alignment of the magnetic 
circuit. The full length of the pointer shows on 
the dial, thus making the instruments easy to read. 
The instrument will withstand shocks such as it will 
be subjected to in ordinary use without affecting the 
accuracy. 

Cases are morocco-leather-covered wood with 
heavy glass over dials. 

Damping—The light metal frame on which the 
moving coil is wound moves through the air-gap of 
the permanent magnet and makes the reading inher- 
ently dead-beat. 


Scale—Scale is made of metal and subtends an 
are of 90 degrees, giving large open divisions which 
are uniform throughout. 


Accuracy—Instruments are adjusted at the Works 
to be correct at all points of the scale, and when used 
with proper care, an accuracy within 1 per cent of 
full scale value may be expected. The scales are 
individually marked by hand. Millivoltmeters with 
corresponding shunts will have the same accuracy. 


Size—Cases of the single type PW portable 
instruments are 334 inches by 436 inches, 2 inches 
thick. The volt-ammeter cases are 334 by 7% 
inches, 2 inches thick, 


TYPE PW AMMETERS 


Type PW ammeters have the shunts contained 
in the case. For higher capacities than those for 
which the ammeters are listed, self-contained instru- 


Scales 
and 0- 5 amperes 
and 0-10 amperes 
and 0-20 amperes 


4 


No. 186871 and one pair shunt leads) 


ments are not recommended. For such service a 
millivoltmeter should be used with a separate shunt 
of the proper capacity. 


Approx. WT., LB. 


Net Boxed Style No. List Price 
1 184008 $17 OO 
1 2 184009 17 00 
1 2 184010 17 00 
3 4 184011 36 00 

920—1 
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TYPE PW D. C. PORTABLE INSTRUMENTS—Continued 


TYPE PW MILLIVOLTMETERS 


These instruments are for use with portable shunts in making current measurements. The shunts used 
Should have 100 millivolts drop at full load. 


Approx. Wr., LB. 
Scales Net Boxed Style No. List Price 


0-100 millivolts* (includes one pair leads) 1 2 184002* $17 OO 
*Can be marked in amperes to agree with any 100-millivolt external shunt desired, at extra list price of $1.00. 


TYPE PW VOLTMETERS 


Approx. WTrT., Ls. 


Scales Net Boxed Style No. List Price 
0-2.5 and 0-10 volts 1 2 184003 $16 OO 
0-244, 0-10 and 0-125 volts 1 2 184004 18 50 
0-12 and 0-120 volts 1 2 184005 18 00 
0-15 and 0-150 volts 1 2 184006 18 00 
0-3, 0-15 and 150 volts 1 2 184007 18 50 


TYPE PW VOLT-AMMETERS 


A type PW volt-ammeter consists of a voltmeter and an ammeter, or a voltmeter and a millivoltmeter, 
mounted together in one case. This enables taking simultaneous readings of current and voltage, an opera- 
tion that is not possible on volt-ammeters of the single instrument type operated by a key or push-button. 


Approx. WT., LB. 


Scales Net Boxed Style No. List Price 
Calibrated as desired* 1% 3 184013* $32 00 
0-2% and 0-10 volts ‘ 
0-5, 0-20 and 0-200 amperes (includes shunt Style t 34% 414 184012 46 25 
No. 186871 and one pair shunt leads) 
(0-214, 0-10 and 0-125 volts } 144 3 184014 32 00 
(9-4 and 0-20 amperes 
6-3, 0-15 and 0-150 volts ; d 
0-3, 0-30 and 0-300 amperes (including shunt Style 3% 4l4 221811 50 560 
No. 197040 and one pair shunt leads) J 


0-20 and 0-400 amperes (including shunts Style Nos. t 4 6 227580 44 25 


0-10 and 0-20 volts 
227581 and 227582 and one pair shunt leads) 


227581 and 227582, one pair shunt leads and leather 


0-10 and 0-20 volts 
0-20 and 0-400 amperes (including shunts Style Nos. 44 6% 230168 50 50 
carrying case Style No. 227583) 


t 


0-10 volts, 0-100 millivolts (includes one pair leads) 1% 3 184015 32 00 


*Calibrated to order for any one voltage range not above 150 and any one current range not above 20 amperes. The ammeter 
scale can also be furnished marked as a millivoltmeter, or else marked in amperes to agree with any external separate shunt specified 
in order. For capacities above 20 amperes a separate 100-millivolt shunt must be used. 


SHUNTS 


For shunts to use with type PW millivoltmeters see list of type PL portable shunts listed on another 
page of this catalogue. Any shunt having 100 millivolts drop at full load may be used. In addi- 
tion, the following portable shunts have been provided as especially suitable for use with type 


PW instruments. 
Approx. Wr., LB. 


Capacity, Amperes Net Boxed Style No. List Price 
5-20-200t 2 3 186871 $19 50 
3-30-300t 2 4 197040 20 50 

20 4 1 227581 iD 
400tt 2 4 227582 10 25 


tThe 200, 300, 400 ranges are for intermittent service only, as for testing starting motors of automobiles. 
}One terminal for bolting on terminal of automobile starting motor. 


CARRYING CASES 


Approx. Wr., Les. 
Description Net Boxed Style No. List Price 
Leather carrying case for one type PW ammeter or 
voltmeter and shunt Style No. 186871 or 197040 


and shunt leads, or for’ one volt-ammeter only % 1% 197922 $8 OO 
Leather carrying case for one type PW volt-ammeter, 
shunt Style No. 186871 or 197040 and shunt leads aa 1% 197923 8 00 
Leather carrying case for one type PW volt-ammeter, two 
shunts, Style Nos. 227581 and 227582, and shunt leads % 1% 227583 8 00 
LEADS 


One lead for use with ammeter and shunts, (two required 
for instrument) «% ls 196665 2 00 


Order by Style Number 


920—2 
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TYPE PL PORTABLE INSTRUMENTS 
FOR DIRECT-CURRENT CIRCUITS 


Westinghouse Portable Voltmeter 





Type PL PoRTABLE VOLTMETER 


Application 


These are direct-reading portable instruments 
that meet the demand for high-grade, compact, and 
easily readable instruments for general testing work. 
They operate on the D’Arsonval principle, including 
a moving coiland permanent magnets. They differ, 
however, from other instruments using this principle, 
in having a single air-gap through which the moving 
coil, pivoted at one edge, swings. 


Construction 


The complete movement is attached to a mounting 
plate of Bakelized Micarta and is easily removed 
for repairs, The removable insulating face-plate 
protects the pointer and scale and makes a dust- 
proof joint with the case. Single air-gap construct- 
ion makes it possible to remove the moving coil 
without removing the pole pieces and thus without 
disturbing in any way the magnetic circuit, so that 
the strength of the magnetic field is not changed. 
The weight of the moving element is low because 
the eccentrically pivoted coil tends to counter- 
balance the pointer so that the counter-weight 
required is small, and the pivot jewels are therefore 
preserved from wear. The movement and pole 
pieces are completely surrounded by the permanent 
magnets, thus greatly reducing the effect of external 
fields. 


Cases—Instruments are mounted in polished 
wood carrying cases. They have hinged covers that 


are easily removable and flexibiz sole-leather 
handles. 


Damping—The light metal frame on which the 
moving coil is wound moves through the air-gap of 
the magnets and makes the reading inherently 
deadbeat. This very important feature enables 
readings to be taken quickly, and prevents violent 
fluctuations from injuring the pointer or the moving 
element. 


Scale—Scale subtends an arc of 100 degrees, and 
is 64% inches long, giving large, open divisions, 
which are of uniform length throughout. A mirror 
extending the entire length of the scale prevents 
parallax in reading. 


Accuracy—These instruments are adjusted at 
the works to be exactly correct at all points of the 
scale and when used with proper care an accuracy 
of 4 per cent of full scale at any point of the scale 
may be expected. Miillivoltmeters when used in 
the 100-millivolt capacity with corresponding shunts 
will have the same accuracy. 


Finish—All visible metal parts are finished in 
bright nickel, mounted on a polished black face- 
plate. 


Size—Cases of the type PL portable instruments 
are 614 inches by 614 inches, 4 inches high, which 
is exceptionally small considering the length of 
scale. 
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TYPE PL D. C. PORTABLE INSTRUMENTS—Continued 


TYPE PL AMMETERS 


Type PL ammeters have the shunts contained 
in the case. For higher capacities than those for 
which the ammeters are listed, self contained instru- 
ments are not recommended, because of possible 
temperature errors. This applies to all ammeters 
of this class. For such service, a millivoltmeter 
should be used, with separate shunt of the proper 
capacity. 


The self-contained ammeters are marked with one 
scale divided so that even readings are obtained for 
both capacities. Two sets of figures are used, one 
for each capacity. 


The standard scale divisions and markings for 
the various capacities are shown in the table on the 
page following. a 

Style number and list price include self-contained 


ammeter as described: 
Current Ranges, ane Wr., Las. 


Amperes et Boxed Style No. List Price 
0-0.5 and 0-2.5 5 12 165402 $70 OO 
0-1 and 0-5 5 12 165403 70 OO 
0-2 and 0-10 5 12 165404 70 00 
0-4 and 0-20 5 12 1654056 70 00 
0-6 and 0-30 5 12 165406 70 00 

Milliammeters 
0-0.02 4 10 68170 70 00 
0-0.05 4 10 168171 70 OO 
0-0.10 a 10 168172 70 00 


TYPE PL VOLTMETERS 


Style number and list price include voltmeter 
complete as described. 


Approx. WT., LBs. 


Voltage Ranges Net Boxed Style No. List Price 
0-3 and 0-150 5 12 165407 $75 OO 
0-15 and 0-150 5 12 165408 75 00 
0-150 and 0-300 5 12 165409 75 00 
0-150 and 0-750 5 12 165410 80 00 
0-300 and 0-750 5 12 219355 80 00 
0-15, 0-150 and 0-750 5 12 214480 85 00 


Two-range voltmeters listed above can be sup- 


plied with three ranges at an addition to the list 
price of $10.00. 

Resistors can be supplied for voltages higher than 
those listed. 

All the voltmeters listed have a uniform resistance 
of approximately 100 ohms per volt capacity. 
Special voltmeters of higher sensitiveness can be 
furnished at extra cost. Each voltmeter has a push- 
button switch for making and breaking the circuit. 


TYPE PL MILLIVOLTMETERS 


These instruments are for use with portable shunts 
in making current measurements. Instruments 
and shunts of 100 millivolts drop make possible 
more accurate measurements than the 50-millivolt 
combinations. 


The scales of millivoltmeters are marked in 
millivolts unless otherwise specified and ampere 
readings are obtained by multiplying the reading in 
millivolts by the amperes-per-millivolt of the shunt. 


Style number and list price include millivolt- 
meter complete without shunts. Style Nos. 165411 
and 165412 can be marked in amperes instead of 
millivolts if desired, to suit any of the shunts of 


corresponding drop. 


Approx. WT., LBs. 
Scale, Millivolts Net Boxed Style No. List Price 


50 4 10 165411 $70 OO 
100 4 10 165412 70 00 
20 and 100 4 10 165413 70 00 
50 and 250 4 10 165414 70 0O 
50 and 500 4 10 165415 70 00 


TYPE PL VOLT-AMMETER 


The type PL volt-ammeter is a combined volt- 
meter and millivoltmeter for current measurements. 
It has three binding posts. The measuring element 
is connected directly between two binding posts 
and through a suitable resistor to the third post for 
voltage measurements. Asa millivoltmeter it is for 
use with a 100-millivolt shunt. 


Volt-ammeters have two scales, one reading volts 
and divided into 150 divisions as in the voltmeter, 
and the other divided into 100 divisions to read 


millivolts. The second scale can be made to read 
directly in amperes if desired. 


Style number and list price include instrument 
complete as described, without shunts. The volt 
scale will be calibrated for any voltage from 3 to 
300 volts. The ampere scale will be marked for 
100 millivolts unless otherwise ordered, and can be 
used with any capacity of shunt of the proper drop. 


Approx. WT., Lss. f e 
Net Boxed Style No. List Price 


5 12 165416 $80 00 


i 
: 
: 

| 
7 


Order by Style Number 


920—5 
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TYPE PL D. C. PORTABLE INSTRUMENTS—Continued 


TABLE OF SCALE MARKINGS ~ TyPE PL METERS 
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TYPE PL PORTABLE LABORATORY INSTRUMENTS 
FOR DIRECT-CURRENT CIRCUITS 


ae iat 





Type PL LaBoRATORY VOLTMETER WITH COVER REMOVED 


Type PL laboratory large-size instruments are 
particularly valuable where a long-scale semi- 
portable instrument is required. Like the regular 
size type PL instruments, they operate on the 
D’Arsonval principle, which renders them free from 
residual error. 


Construction 


The type PL laboratory instruments have the 
same general construction as the regular size type 
PL instruments. 


Damping—The light metal frame on which the 
moving coil is wound moves through the air-gap of 
the magnets and makes the reading inherently 
deadbeat. This very important feature enables 
readings to be taken quickly, and prevents violent 
fluctuations from injuring the pointer or the moving 
element. 


Scale—Scale subtends an arc of 100 degrees and is 
1114 inches long, giving large, open divisions, which 
are of uniform length throughout. A mirror ex- 
tending the entire length of the scale prevents paral- 
lax in reading. 


Accuracy—These instruments are adjusted at 
the works to be exactly correct at all points of the 
scale and when used with proper care an accuracy 
of $ per cent of full scale at any point of the scale 
may be expected. Millivoltmeters when used in 
the 100-millivolt capacity with corresponding shunts 
will have the same accuracy. 


Finish—All visible metal parts are finished in 
bright nickel, mounted on a polished black face- 
plate. Case is polished wood. 

Size—Cases of the type PL portable laboratory 
instruments are 12 inches by 1334 inches, 494 inches 
high. 

Scale Marking 

Voltmeters—The type PL laboratory voltmeters 
are calibrated as ordered, for any capacity of from 
3 to. 750 volts. Resistors can be supplied for 
voltages higher than those listed. All the voltmeters 
have a uniform resistance of approximately 100 
ohms per volt capacity. Special voltmeters of 
higher sensitiveness can be furnished at extra cost. 
Each voltmeter has a push-button switch for making 
and breaking the circuit. 


Millivoltmeters—These instruments are for use 
with portable shunts in making current measure- 
ments. Instruments and shunts of 100 millivolts 
drop make possible more accurate measurements 
than the 50-millivolt combinations. 

Style number and list price include instruments 
calibrated as ordered. The voltmeter will be cali- 
brated as specified in order for any capacity from 3 
to 750 volts, and the millivoltmeter for any capacity 
from 25 to 500 millivolts. 


Approx. Wr., LB. 


Instrument Net Boxed Style No. List Price 
Voltmeter 8 18 165487 $159 00 
Millivoltmeter 7 17 165488 159 00 


Order by Style Number 


920—7 
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TYPE PL PORTABLE SHUNTS 





Type PL PorRTABLE SHUNT 


The type PL portable shunts are for use with 
type PL millivoltmeters and volt-ammeters. They 
are made of manganin, a material with minimum 
temperature coefficient and -thermo-electromotive 
force. The resistance of each is accurately adjusted 
and, as the shunts have the same full-load drop, they 
are interchangeable—the terminals are generously 
proportioned. Unless otherwise stated each shunt 
is mounted in a portable box. The voltage drop in 
the shunts at full load is 100 millivolts, insuring 
high accuracy in readings. 


Combination Laboratory Shunts—Combination 
shunts including three shunts mounted in a single 
box with suitable terminals are listed for labora- 
tory or semi-portable use. Combinations of any 
three shunts in capacities up to 200 amperes each 
can. be furnished. 

Switchboard Type B 50-Millivolt Shunts listed 
on another page can also be used with millivolt- 
meters having 50-millivolt range. 


Type PL Portable Shunts 
100 Millivolts 


Style number and list price for shunts of capaci- 
ties up to 1000 amperes include 100-millivolt shunt 
complete in polished wood case. Shunts of capacities 
above 1000 amperes are finished in line with switch- 
board-shunt practice and do not have carrying cases. 


Capacity, Approx. Wr., LB. ’ : 
Amperes Net Boxed Style No. List Price 
1 1 1% 170224 $16 OO 
a 1 1% 139618 16 00 
10 1 14% 139619 16 OO 
20 1 1% 139620 18 00 
50 134 234 139621 20 00 
100 2% 334 139622 20 00 
200 33% 534 139623 25 00 
500 7% 11 139624 32 00 
1000 12% 19 139625 42 00 
1200 16 22 272948 45 00 
1500 19 25 272949 50 00 
2000 25 30 272950 60 00 
2500 31 38 272951 70 0O 
3000 38 50 272952 75 0O 
4000 43 56 272953 100 00 
5000 54 70 272954 120 00 
6000 63 85 272955 150 00 
8000 72 105 272956 200 00 





COMBINATION LABORATORY SHUNT 


Combination Laboratory Shunts 
100 Millivolts 


Capacity, Approx. WT., Ls. 

Amperes Net Boxed Style No. List Price 
5-20-100 5 7 168094 $57 50 
5-20-200 5 a 185293 68 00 

10—50—200 5 7 168095 72 00 


Combination Carrying Case 


Combination Carrying Case—This wooden case 
has room for one shunt of 1000, 800, or 500 amperes 
and 5 shunts each 200 amperes or less. Special 
shunt units without cases are listed for use with this 
combination carrying case. These shunt units are 
similar to the regular type PL portable shunts 
except they are not mountéd in a separate box. 

Style number and list price include carrying case 
only. 


Description Style No. List Price 
Carrying Case for Shunts 4167587 $20 00 


Shunt Units for Combination Carrying 
Case—100 Millivolts 


Capacity, Approx. WT., Ls. 
Amperes Net Boxed Style No. List Price 
5 1 1% 167588 $4 50 
10 1 1% 167589 5 00 
20 1 1% 167590 5 50 
25 114 134 167591 6 00 
50 1% 2% 167592 8 00 
100 2% 3144 167593 12 00 
200 3% 167594 16 00 
500 6 8 167595 25 00 
800 8 10 167596 31 00 
1000 10 15 167597 35 00 





Type PL PorTABLE SHUNT UNIT 


Order by Style Number 


920—8 
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TYPES PC AND PD PORTABLE INSTRUMENTS 


A. C. OR D. C. AMMETERS, VOLTMETERS, AND WATTMETERS 
IRON LOSS VOLTMETERS, POWER FACTOR METERS 
FREQUENCY METERS 





Type PC A.C. or D.C. VoLTMETER 


Application 
These are high-grade direct-reading instruments 
for general testing and labratory work where especi- 
ally high accuracy is desired, particularly on alter- 
nating-current. 


The permanence of calibration of these instru- 
ments, when handled with reasonable care, makes 
them very desirable as standards for calibrating 
other instruments, including portable standard 
watthour meters. 


Type PC ammeters, voltmeters, wattmeters, and 
power factor meters operate on the electro-dynamo- 
meter principle, and type PD frequency meters on 
an adaptation of the induction principle. The 
perfectly damped character of the indications 
enables readings to be taken quickly and accurately, 
and makes these instruments very desirable in 
measuring fluctuating loads. 


Construction 


The movement is mounted as a unit and can be 
removed complete after taking off the face-plate. 
The face-plate makes a dust-proof joint with an 
inner aluminum mounting plate. The moving 
element is light but not delicate. 


Cases—The instruments are mounted in hard- 
wood carrying cases with hinged covers that are 
easily removable, and flexible sole-leather handles. 


Damping—Unexcelled damping features, elimi- 
nate unnecessary wear on bearings, and effect of 
rough handling. 


Scale—The scale covers an arc of 90 degrees, 
giving large, open divistons. The scale for the watt- 
meters is wider at the lower end to give high accuracy 
for the low readings, and for the voltmeters wider at 
the middle, where readings are most frequently 
made. A mirror extending the entire length of the 
scale prevents parallax in reading. 


Accuracy—The instruments are free from tem- 
perature, frequency, and wave shape errors. They 
are adjusted at the works to be exactly correct at 
all points of the scale, and are guaranteed to be 
correct within the following percentage of full scale: 
voltmeters, ammeters and wattmeters, 14 per cent; 
power factor meters, 1 degree; frequency meters, 
4 per cent. 

Finish—The terminals are finished in bright 


nickel. The face-plate is of polished black compo- 
sition, and the case is polished hard wood. 


TYPE PC AMMETERS 


Type PC ammeters are entirely self-contained. 
The main current to be measured passes through 
two stationary coils and an inductive shunt, all con- 
nected in series; moving coil is connected across the 
shunt. As the readings of this instrument on com- 
mercial frequencies are as accurate as on direct 
current, it will be found of great value as a “transfer 
standard”. 


Style number and list price include instrument 
complete as described. Made in double capacity 
only. 


Current Ranges, 


Amperes Style No. List Price 
24%4-S 272962 $145 00 
5-10 272963 150 00 


Approximate Weight—814 pounds net, 20 pounds boxed. 
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TYPES PC AND PD A. C. AND D. C. PORTABLE INSTRUMENTS—Continued 


TYPE PC VOLTMETERS 


A contact switch operated by a button on the 
front of the instrument is provided on each volt- 
meter. The listed voltmeters are entirely self- 
contained, all necessary resistors to obtain the 
calibrated scale readings being contained in the case, 
which is well ventilated. The double-scale instru- 
ments have the terminals plainly marked. 

Voltmeters for lower voltages than those listed or 
with special ranges can be supplied on special order, 
prices on request. 

Approximate weight: net, 844 pounds; boxed, 
20 pounds. : 


Style number and list price include voltmeter 
complete with internal resistors for the voltage listed. 


Volts Style No. List Price 
0- 75 182963 $ 100 00 
near 169518 105 00 
So ae 
0-600 
Ooee 219315 115 00 
part 219816 120 00 


TYPE PC POWER FACTOR METERS 


The power factor meters are direct. reading and 
operate on the moving coil: principle. Two forms 
are made: for single or two-phase’ circuits, and for 
three-phase circuits. 


The moving element has two voltage coils fixed 
at right angles to each other, and the stationary 
current coils are parallel to the axes of the moving 
coils. The currents in the voltage coils differ from 
each other in phase, and depend for their phase 
relation to the current in the stationary coils, on the 
phase of the voltage of the circuit. Any difference 
in phase between the. voltage and current of the 
circuit, therefore, changes the relative torques of the 
two coils of the moving element, which determines 
the position that the moving element and pointer will 
assume. In the single-phase instrument the differ- 
ence in phase between the currents in the moving 
coils is produced by a split-phase arrangement, and 
in the three-phase instruments by connecting to 
two phases of the circuit. 


The single-phase power factor meter can be used 
on a single-phase circuit or on one phase of a two- 


phase circuit, but cannot be used in one phase of a 
three-phase circuit unless provision is made for 
obtaining phase relations at the instrument equiva- 
lent to the phase relations of current and voltage in 
a single-phase circuit. It can be calibrated specially 
for use on three-phase three-wire circuits but it then 
becomes essentially a three-phase instrument and 
cannot be used on single-phase circuits. The instru- 
ment has two scales, one for 25 cycles and the other 
for 60 cycles. The three-phase instruments are 
suitable for any frequency. 

Style number and list price include self-contained 
power factor meter complete for 5-ampere circuit. 
For larger capacities a portable current transformer 
should be used. 


These instruments can be used on circuits within 
25 per cent below, or 50 per cent above rated voltage. 


Frequency, Nominal 
Cycles Phase Voltage Style No. List Price 
25-60 1* 100 177036 $125 00 
Any 3* 100 177039 110 00 


Approximate Weight—Net, 9 pounds; shipping, 21 pounds. 
*For two-phase circuits use single-phase instrument on one 
phase. 


TYPE PD FREQUENCY METERS 


Type PD frequency meters indicate by means of a 
scale and pointer. They operate on the induction 
principle, and consist of two voltmeter electro- 
magnets acting in opposition on a disk attached to 
the pointer shaft. One of the magnets is in series 
with a resistor, and the other with an inductor, so 
that any change in the frequency will unbalance the 
forces acting on the shaft and cause the pointer to 
assume a new position, where the forces are again 
balanced. The aluminum disk, acted upon by the 
magnets, is so shaped that, when the shaft turns, the 
torque due to one magnet varies, while the torque 
due to the other magnet remains constant. ‘The 
pointer therefore comes to rest where the torques 
of the two magnets are equal. This arrangement 


insures freedom from error, due to varying voltage. 
The scale is calibrated to indicate the number of 
cycles directly. 


The instruments contain no moving wires, moving 
iron, or vibrating reeds, and no controlling springs, 
the controlling forces being entirely electrical, and 
thus the calibration is permanent. 


Style number and list price include self-contained 
frequency meter complete for 90 to 130-volt circuits. 
For other voltages, a portable transformer having 
100-volt secondary should be used. 


Frequency Voltage Style No. List Price 
20 to 45 90-130 177034 $100 00 
45 to 75 90-130 177035 100 00 


Approximate Weight—Net, 9 pounds; shipping, 21 pounds. 


Order by Style Number 
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TYPES PC ANP PD A.C. AND D.C. PORTABLE INSTRUMENTS—Continued 


TYPE PC WATTMETERS 


PAULE WATT MITER 


WESTINGHOUSE POR 
Lhets. OF tee 





Type PC A.C. or D.C. WaATIMETER 


The listed wattmeters are entirely self-contained, 
all resistors necessary for the rated voltage ranges 
being contained in the case. The wattmeters that 
have double current or double voltage range are 
provided with a switch operated by a knob on the 
face-plate, which makes series or parallel connection 
of coils when the knob is turned to the proper posi- 
tion. Only two current and two voltage binding 
posts are, therefore, necessary. Special instruments 
can be supplied with sufficient overload capacity to 
give full scale deflection on 20 per cent power factor. 


The polyphase wattmeter when properly con- 
nected, indicates the true power in a two-phase three- 
wire or four-wire,* or a three-phase three-wire or 
four-wire circuit. They are useful in polyphase 
testing, as one instrument indicates the total power 
and it is not necessary to take separate readings in 
two phases and add or subtract them. They can be 
used for single-phase as well as polyphase testing, 
either by connecting only one element in circuit or 
by connecting the two current coils in series and 
the two voltage coils in multiple on the single-phase 
line. With the latter connection, the instrument 
reads twice the actual load. If transformers are 
required, the polyphase instrument connected single 
phase operates from the same transformers that 
would be used with a single-phase instrument. 


Style number and list price include self-contained 
wattmeter complete. 


Current 
Maximum Capacity, / 
Voltage Amp. Scales Style No. List Price 
Type PC Single-Phase Wattmeters 
100 W. 
0 1 { 200w: | 182072 8140 00 
400 ha 
250 
an ay | 500 W 182973 140 00 
as ‘a 
50 
ABR rte 18)" <4 1000 Ww \  1s2074 145 00 
2000 ~ 
1000 
ee 19 { 2000 W 182975 150 00 
4000 yy 
2 Kw. 
150 20 | 4 Kw. 182976 16000 
300 40 8 Kw. 
150 30 | 6 Kw. 182977 16000 
300 60 12 Kw. 
500 “ae 
150 5 1000 W, 
ae 3 SOON 272960 160 00 
5000 ws 
1000 v 
300 5 { 2000 W. ; 219313 160 00 
Type PC Polyphase Wattmeters 
Amp. per 
Phase 
150 2a5 500 W. 
300 5 { 1000 W. ; 196555 $210 00 
rps we 
150 5 100 z 
300 10 { 2000 W. 196556 21000 
4000 W. 
1000 Me 5 
150 5 2000 W. 
oo a Pa 272961 225 00 
10000 W 
300 5 2 Kw. 
600 10 { 4 Kw. | 219314 225 00 
8 Kw. 


Approximate Weight—Single-phase: net, 9 pounds; boxed, 20 
pounds; polyphase: net, 14 pounds; boxed, 30 pounds. 


*When used on interconnected two-phase four-wire circuits, these instruments require two voltage transformers for any 


voltages as there are only three voltage terminals, one being common to each element. 


The transformers are necessary for the 


purpose of insulating the two-voltage circuits from the main conductors so that the common connection can be made at the instru- 


ment. 


pecial polyphase wattmeters arranged for direct connections to all phases without transformers (within capacity) can 


be supplied for use on two-phase circuits, prices of which will be given on request; two standard single-phase instruments can also 


be used. 


Order by Style Number 
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TYPES PC AND PD A. C. AND D. C. PORTABLE INSTRUMENTS—Continued 


TYPE PC IRON-LOSS VOLTMETER : j 


This instrument is for use with a wattmeter for 
determining the iron loss in distributing and power 
transformers on the basis of sine wave voltage and 
normal frequency, when the testing is done on a 
circuit of any wave shape and approximately normal 
frequency. 

The iron loss in a transformer varies with the 
wave shape and frequency. Guarantees are, there- 
fore, based on sine wave and a normal frequency; 
but the standard conditions are difficult to obtain 
in practice, 

The iron-loss voltmeter consists of a type PC watt- 
meter movement connected in series with the wind- 
ing on an iron core, and so compensated that it mea- 
sures the iron loss in the core. It is calibrated in 
‘‘volts”’ on a circuit of pure sine wave voltage. Any 
circuit that makes the instrument read a certain 
“voltage”’, therefore, produces the same iron loss as 
would a pure sine wave of that voltage. The instru- 
ment does not indicate the voltage of the circuit, but 
the voltage of a pure sine wave of normal frequency 
that would cause the same iron loss in the trans- 
former as the wave of voltage of the testing circuit. 

In application the iron-loss voltmeter is connected 
across the terminals of the transformer under test 
in the same manner as an ordinary voltmeter. A 
wattmeter is also connected in the circuit in such a 
way as to measure the total input of both the trans- 
former and the iron-loss voltmeter. The voltage of 
the circuit is then adjusted by any convenient means 
until the iron-loss voltmeter reads the normal vol- 
tage of the transformer. The total power input is 
read on the wattmeter and the watts input of the iron- 


“oe 





Type PC Iron-Loss VOLTMETER 


loss voltmeter is read on its watt scale, the difference Style number and list price include complete 
being the normal iron loss of the transformer. instrument. 
Frequency, APPROX. Wt. Las. 
Voltage Cycles Net Boxed Style No. List Price 
125-250 60 20 50 185074 $200 00 


RESISTORS* FOR VOLTMETERS, WATTMETERS, AND THREE-PHASE 
POWER FACTOR METERS 


Resistors are listed that adapt any of the volt- 
meters or wattmeters for ust on voltages up to 600, 
and the three-phase power factor meters for voltages 
up to 400. Above these voltages and for single- 


voltage transformers should be used when measuring 
alternating current. For voltmeters that are to be 
used on direct-current circuits of higher voltages, 
special resistors can be furnished. 


phase power factor meters on voltages above 150, 


Rated For Voltmeter For Wattmeter For Power Factor’ CHANGES VOLTAGE 
Aime Style No. Style Nos. Meter Style No. From To Style No. List Price 
0-150 
1 ias0% 18206 3c0d 410 >: waren oneal ee ee 0- 75 Rout , 207389 $34 00 
saci Joost wae a eee 0-150 tne eat 207390 42 00 
2000 169520 to 169526 300 
Serene saline (agatetes peeve ees We 150 en 182971 34 00 
169527 to 169533 
au 169519 ae 1207s Leacalene 300 600. 207391 28 00 
Saat TY, Ae eben $y, hates wile 177039 100 200 1207392 38 00 
4000 196555\t0 196556 lee det, ee 300 600 
{ ee al hava { tethers, SPreastarbitis 177037 or 177039 100 { ee 1178554 42 00 


*These resistors are not interchangeable; each must be adjusted for the particular instrument with which it is used. When 
ordering new resistors for instrument already 1n service, state the exact resistance of instrument. A record of the original resistance 
will be found on the instruction card in cover. If the instrument has never been readjusted and is in good condition this information 
can be copied from card. 

tThis resistor includes two separate 2000 ohm resistors in one box. 

{This tesistor includes two separate 4000 ohm resistors in one box. 
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TYPES PC AND PD A. C. AND D. C. PORTABLE INSTRUMENTS—Continued 


Transformers—For voltages or currents higher 
than those for which instruments are listed, instru- 
ments for 100 volts and for 5 amperes should be 
used with voltage and current transformers selected 
from the pages of this catalogue on “Instrument 
Transformers’. 


Transportation of Portable 
Instruments 


Experience has shown that portable instruments 
shipped by freight are subjected to such rough 
handling that there is an appreciable tendency 
toward change in calibration or actual damage. 


It is strongly recommended that all shipments of 
portable instruments be made by express and they 
will be so shipped in all cases where method of ship- 
ment is not specified by the purchaser. Where the 
purchaser specifies shipment by freight the Westing- 
house Company will accept no responsibility for 
errors found in calibration. 


Over-All Dimensions—Inches 


Type PC Voltmeter. ...........00eeseneees 734x738 x Ox 
Type PC Wattmeter (Single-Phase).......-- 734x734 x O%s 
Type PC Wattmeter (Polyphase).......---- 7344x734 x 9% 
Type PC Iron Loss Voltmeter.......+.++++ 734 x 7% x 12 

Type PC Power Factor Meter.........+-+:: 734x73% x Ofs 
Type PD Frequency Meter..........-++-+++ 134x734 x Orv 


TABLE OF SCALE MARKINGS - TYPES PC AND PD METERS 
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TYPES PM AND PR PORTABLE AMMETERS 
FOR ALTERNATING-CURRENT CIRCUITS 





Application 


These are direct-reading instruments for general 
alternating-current testing and laboratory work. Ex- 
ceptionally long, open scales and perfectly damped 
character of the indications, enable readings to be 
taken quickly and accurately, and make these 
instruments very desirable for measuring fluctuating 
loads or for general testing. 


Distinctive Features 


Permanent accuracy, light but strong moving 
element, high torque, no moving wires or con- 
nections, freedom from effects of external fields, 


damping by permanent magnets, and excellent 
readability. 


Compared to moving-iron instruments, these 
instruments offer many advantages such as freedom 
from stray fields, and longer scales. The long scales 
permit of fewer instruments for a complete equip- 
ment for any given range of testing. 


Operation 


These instruments operate on the induction 
principle. Simple construction and accessibility of 
all parts have been made prime features in their 
designs. 


TYPE PM INSTRUMENTS 


Construction 

Case and Cover—Mounted in polished wood 
carrying cases havjng hinged covers, which are 
easily removable, and flexible sole-leather handles. 
By withdrawing four screws and removing a con- 
nection strap on the face-plate the sides and face 
of the case can be removed, leaving the measuring 
element mounted on the base in good position for 
inspection or repairs, 


Scales—Scale subtends an are of 300 degrees, 
giving large, open divisions that are clearly readable 
from 10 per cent to full scale. Mirror extending 
the entire length of the scale prevents parallax in 
reading. 


Simplicity—The use of the induction principle 
results in a very sinple construction. The moving 
element is light but not delicate, 


Damping—Perfect damping is obtained with 
minimum weight of movement. A sudden appli- 
cation of full load will not cause the pointer to 
overswing. In addition, heavy damping has the 
effect of eliminating unnecessary wear on bearings, 
and mechanical shocks. 


Accuracy and Permanence—The exceptionally 
high torque developed makes these instruments 
extremely sensitive to permanent changes in load as 
distinguished from momentary fluctuations, which 
are damped out. They are not affected by tem- 
perature changes, and a curve accompanying each 
instrument gives corrections for frequencies between 
20 and 65 cycles. The absence of pivot wear, insured 
by the light moving element and the design and 
materials used in the bearings, enables the instru- 
ments to retain their high initial accuracy for a 
long period of service. 
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TYPES PM AND PR A. C. PORTABLE AMMETERS—Continued 


These instruments are guaranteed to be accurate 
within 14 per cent of full scale. 

Torque and Weight of Movement—Extremes of 
weight in the movements have been avoided. The 
ratio of torque to weight is exceedingly high. 

Finish—The terminals and connection straps are 
finished in bright nickel. Metal parts close to the 
dial are finished in black nickel to avoid glare. The 
face-plate is of polished black composition. 

Size—The cases of the type PM ammeters are 
634 inches by 734 inches by 434 inches high. 

Range in Calibration—Each instrument has two 
scales with a ratio of 1 to 2, and the calibration is 
equally correct for either scale. 


Scale Marking 


The scale marking is so divided that the division 
marks give even readings. Thus, the 40-ampere 
instrument has eight main divisions, five inter- 
mediate divisions, and four sub-divisions, or a total 
of 160 divisions; each sub-division is .25 ampere. 
Owing to the condensation of the scales at the zero 
end, a number of the sub-divisions are omitted, 
usually about 10 per cent. The main (numbered) 
divisions of the scale are, however, given down to 
zero. 


The standard scale divisions and markings for 
the various capacities are shown in the table below. 


Type PM Ammeters 


Style number and list price include self-contained 
instrument in a polished box with removable cover. 
Style Nos. 169511 and 169512 may be used in con- 


Current Ranges, Frequency, 
Amperes Cycles Net 
f- 1 andO- 2 20 to 65 8 
0- 24 and0O- 5 20 to 65 8 
0-5 and0O- 10 20 to 65 8 
0-10 and 0- 20 20 to 65 8 
0-20 and 0O- 40 20 to 65 8 
0-30 and 0- 60 20 to 65 8 
0-40 andod- 80 20 to 65 8 
0-60 and 0-120 20 to 65 8 


nection with current transformers having 5 amperes 
secondary current for full-scale deflection. 


Approx. WT., LB. 


Boxed Style No. List Price 
20 169510 $75 OO 
20 169511 715 00 
20 169512 15 00 
20 169513 80 OO 
20 169514 85 00 
20 169515 85 00 
20 169516 90 00 
20 169517 90 00 


Order by Style Number 


TABLE OF SCALE MARKINGS- TYPE PM AMMETERS 





@ 


(Style No] Capacity [wai Inf Scbtror 
169510 
[769511 _| 2645 "| /0| 
10 &20_* 

169515 
1695/7 120 


BE 
fl 
ale 
~~ 
Ss 
8 Ss 





BROS 

raf] 
S 

S989 


The type PR ammeters fill the demand for instru- 
ments where low first cost is of more importance than 
very high accuracy. The mechanism is similar to 
that of the type PM, the difference consisting in the 
omission from type PR of some of the refinements. 
The main differences are: Pivots permanently 
attached to movement instead of removable; cases 
made from cast aluminum, black japanned finish, 
without hinged cover, not sealed. 


Accuracy—The accuracy of type PR ammeter is 
guaranteed to be within 1 per cent of full scale. 


Size—The cases of the type PR ammeters are 6 
inches by 7 inches by 334 inches, 






Type PR AMMETER 
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TYPES PM AND PR A. C. PORTABLE AMMETERS—Continued 


Type PR Ammeters 


Style number and list price include self-contained instrument in metal case without cover. Style No. 
172569 may be used in connection with current transformers having 5-ampere secondary current for full 


scale deflection. 


Full Scale APPROXIMATE 

Capacity, Frequency, Wr., Ls. 

Amperes Cycles Net Boxed Style No. List Price 

As desired 25 to 60 1% 11 172569 $45 OO 
5 25 to 60 1% 11 219146 45 00 
10 25 to 60 1% 11 219147 45 00 


For transformers for use with these instruments see pages on ‘“‘Portable and Switchboard Current and Voltage Transformers,” 


TYPE PR PORTABLE TESTING OUTFITS 





Type PR PorTasB_e TESTING OuTFIT 


Application 
These outfits provide a convenient means of 
measuring currents from 75 amperes up to 250 
amperes in an overhead line or in station wiring 
without opening the circuit. These values are lower 
than could be measured with a standard instrument 
and split-type transformer. 


Construction 


The outfit consists of a portable split-type current 
transformer, Style No. 117508, a type PR portable 
ammeter, a set of leads 10 feet long and a leather 
carrying strap. 

The split-type current transformer is made with 
a clamp at one side and a hinged joint at the other 
so that the two halves can be opened up, slipped 
over the cable, and clamped together tightly. By 
means of binding posts on the transformer, connec- 


tions can be made for obtaining full scale readings 
on either 125 or 250 amperes primary. 


Insulation—The split-type current transformer is 
insulated for use on 2300-volt circuits, it being 
assumed that for higher voltages they will be used 
over cable having sufficient insulation for the pro- 
tection of the operator and instrument. ; 


Accuracy 


The transformer and instrument are calibrated 
together so that fairly accurate readings are made 
without corrections. The transformer is not 
suitable for use with a wattmeter or watthour meter 
and cannot be used with an ammeter that has not 
been calibrated with it. The ammeter as included 
in the set cannot be used alone or with any trans- 
former other than the one with which it is calibrated. 


Style number and list price include type PR ammeter, portable transformer Style No. 117508, leads 


10 feet long, and leather carrying strap. 


Full Scale Opening for 
Frequency, Capacity, Conductor, 
Cycles Amperes Inches 
60 125 or 250 134x1% 


APPROXIMATE 
T., LB. 
Net Shipping Style No. List Price 
28% 48 172571 $110 00 


Order by Style Number 
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PRECISION INSTRUMENTS 
FOR A. C. OR D. C. CIRCUITS 





StyLeE No. 35248, VOLTMETER 


Application 

These instriments are for use as calibratior. 
standards for watthour meters, switchboard and 
portable instruments, and for general laboratory 
work. They possess the highest degree of accuracy 
compatible with portability and simplicity of 
mechanical and electrical features and enable making 
rapid and accurate measurements on both alter- 
nating-current and direct-current work. 


Operation 


These instruments operate on the principle of the 
Kelvin Balance, the mechanical construction being 
suitably modified to render them portable and to 
obviate the necessity for accurate leveling. The 
stationary and moving coils of the measuring ele- 
ment are astatically arranged. The frictional factor 
is practically eliminated by supporting the movable 
coils on a ball-bearing consisting of a highly polished 
steel ball seated between two cupped sapphire 
jewels. 

Scales and Adjustments 

These instruments are of the zero reading type, 
the index pointer indicating 0 when the deflecting 
pointer indicates the value of electrical quantity. 
Approximate adjustment of the deflecting pointer 
may be made by the knurled head on top, and final 
adjustment accurately secured through a ccn- 
tinuous worm operated by the adjusting rod and 
thumb screw at the side. 


The scales are graduated on a silvered dial, with 


StyLeE No. 35243, AMMETER 


large and open divisions, which form equal parts of 
the entire. circumference of a circle about 5 inches 
in diameter. 


The ammeter and voltmeter deflections are pro- 
portional to the square of the quantity measured. 
The wattmeter deflections are directly proportional 
to the watts passing. The voltmeters and ammeters 
are provided with two scales, one divided into equal 
divisions which may be read with a vernier, the 
other divided into divisions proportional to the 
square root of the deflection and hence proportional 
to the voltage or current. The latter scale is used 
for taking readings when only ordinary accuracy is 
necessary. For extreme accuracy readings are 
taken on the evenly divided scale and the square 
root obtained from a table furnished with the 
instrument and this multiplied by the constant. 
With 1000 ohms in the potential circuit of the volt- 
meter this constant is 10, thus reducing the amount 
of calibration necessary to a minimum. 


These instruments are calibrated in the standard- 
izing laboratory of the Westinghouse Electric & Mfg. 
Company, and a certificate furnished with each 
instrument gives the various constants and the 
calibration curve of the instrument. 


Recalibration—The Westinghouse Electric & Mfg. 
Company will check these instruments for a period 
of five years from the date of original purchase 
without any expense to the purchaser, except the 
transportation charges. 


PRECISION AMMETERS 


Precision ammeters are appuicabie to cases re- 
quiring a greater accuracy than that of the usual 
type of portable ammeter or dynamometer. Am- 
meters listed are self-contained. 


Maximum Current Capacity Style No. List Price 
1 ampere 35242 $310 OO 

5 amperes 35243 310 0O 

10 amperes 35244 310 OO 

0. 5-1 amperes 60179 360 00 
2.5-5 amperes 60180 360 00 
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PRECISION INSTRUMENTS—Continued 


PRECISION VOLTMETERS 


Each voltmeter outfit consists of a low reading 
milliammeter, used in connection with a known 
resistance. The instrument will give full scale 
deflection on 0.15 of an ampere, and has a resistance 
of exactly 100 ohms. Therefore, when used with 
external resistor, Style No. 35249, it will measure up 


to 150 volts, and to proportionate voltages with 
other resistors. 

Style number and list price do not include external 
resistor. External resistors must be used for all 


voltages. 
' Scale Style No. List Price 
150 volts 35248 $310 OO 


PRECISION WATTMETERS 


Resistance—The resistance of the potential coil 
in these instruments is exactly 100 ohms, and they 
may be used with suitable external resistance on 
potentials up to 2500 volts. 

Range—For use in calibrating watthour meters, 
Style No. 35241 is furnished covering three current- 
ranges of a maximum capacity of 5, 20 arid 100 
amperes. With 1000 ohms in the potential circuit, 
and 100 volts on a non-inductive load this instrument 
will give full scale deflections on 2.5, 20 or 100 
amperes. To obtain the maximum capacity of 
the 5-ampere coil on 100-volt circuits, an external 
resistance of 2000 ohms should be used. With a re- 
sistance in the potential circuit for 100 volts these 


instruments will accurately measure quantities 


ranging from 10 to 10,000 watts and proportionate 
values at other voltages. 

Style No. 66371 is a self-contained instrument. 
The current coils are similar to those in Style No. 
35241, but it has in addition a resistance of 2000 
ohms total mounted on the outside of the case, 
making the resistor and instrument a single unit. 

Style number and list price do not include external 
resistors, which must be used for all voltages, except 
Style No. 66371, which is self-contained for 150-300 
volts. 





StyLe No. 35241, WATITMETER 


Maximum Current Capacity Style No. List Price 
2 amperes 35233 $410 00 

5 amperes 35234 410 00 

10 amperes 35235 410 00 

25 amperes 35236 410 00 

50 amperes 35237 410 00 

100 amperes 35238 410 00 

200 amperes 35239 465 00 

500 amperes 35240 465 00 

0.5-5 amperes 54972 465 00 
2.5-10-50 amperes 54973 515 00 
5-20-100 amperes 35241 515 00 
5-20-100 amperes self-contained. 66371 575 00 


RESISTORS FOR PRECISION VOLTMETERS AND WATTMETERS 


The precision resistors are for use with precision 
voltmeters and the potential circuits of precision 
wattmeters. Up to and including the 6000 ohm 





StyLeE No. 35250, RESISTOR 


size, they are made up in several sections giving 
steps of 1000 ohms each, which is the value used 
for a normal potential of 100 volts. 

Sub-Division—The first section of each box has 
a sub-division of 100 ohms to allow for the resistance 
of the instrument coils, the total resistance being 
used when the boxes are connected in series. 


Normal Working Voltages 


Resistance Sections For Total Resist- 
Ohms Ohms ance Style No. List Price 
1000 100-900 100 35249 $105 00 
2000 100-900-1000 200 35250 145 00 
4000 100—900—1000—2000 400 35251 205 OO 
6000 100-900-1000-2000-2000 600 35252 260 00 
9900 9900 1000 *35253 330 00 

19900 9900-10000 2000 135254 565 OO 


*Not divided in sections. 

+Divided into two sections, one of 9900 ohms for use on 
circuits of 1000 volts and one of 10000 ohms, which is the 
additional resistance required for circuits of 2000 volts. 


Order by Style Number 
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PORTABLE POTENTIOMETERS 
FOR “HOT SPOT” TEMPERATURE MEASUREMENTS 





Application 


Same as the switchboard potentiometer listed on 
another page, except arranged for portable service. 
Is the most accurate means of measuring the tem- 
perature of the hottest parts in electrical machines. 


Industrial Uses—The potentiometer is coming 
into wide use for measuring temperatures in other 
than electrical apparatus. With the thermo-couples 
embedded in bales of cotton or tobacco in course of 
curing, in storage coal piles, and in similar places, 
the temperature of the interior of the piles can be 
determined without disturbing them. The portable 
instrument lends itself especially to these industrial 
applications because it is not often convenient to 
carry the leads from such location to a central point 
at which the switchboard instrument could be 
mounted. 

As a Millivoltmeter—The potentiometer is cali- 
brated in millivolts as well as in degrees and can 
therefore be used within its capacity as a milli- 
voltmeter. As it operates on the slide-wire-potentio- 
meter principle, with proper connections it can be 
used for any testing for which the slide wire potentio- 
meter can be used. 


Distinctive Features 


Readings are made directly in degrees; couples 
are simple, inexpensive, and mechanically strong; 


there is no appreciable time lag in making measure- 
ments; there are no errors due to change of resistance. 


Construction 


The portable potentiometer is essentially the 
same as the switchboard instrument described on 
another page. 


Case—The potentiometer is mounted in polished 
hardwood case with hinged cover that is easily 
removable, and flexible sole-leather handle. Size 


.of case: 8 inches wide by 914 inches long; 6 inches 


high. 


Wiring—All wiring from the couples to the 
potentiometer must consist of one copper wire and 
one “‘advance”’ (nickel-copper) alloy wire. 


Style number and list price include portable 
potentiometer complete with one test thermo-couple 
having leads 6 feet long. 


Temperature Milli- 


Range, volt 
Description DegreesC. Range Style No. List Price 
Potentiometer 0-150 6.3 227362 $200 00 
Potentiometer 0-200 8.4 227363 200 00 
Extra Thermo-Couple, including 6 
feet of leads and terminal clips 232014 3 50 
Additional leads, per foot dddi- 
TIONAL JETICLI Ne memes 2s re ee eran ns 25 


Approximate Weight of Potentiometer—Net, 814 pounds, 
boxed, 20 pounds. 


Order by Style Number 
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OUTDOOR METERING EQUIPMENTS 





ComPLETE 
Application 
For suppiying service from high-voltage trans- 
mission lines, where the expense of a substation is 
not warranted, these metering equipments are 
furnished enclosed in weatherproof casings. 


Construction 


Each equipment consists of a standard polyphase 
watthour meter, two current transformers, a poly- 
phase voltage transformer, and three choke coils 
to protect the transformer windings against high- 
frequency disturbances; all enclosed in a sheet steel 
case with cast iron cover. The sheet steel case is 
subdivided into two compartments, one of which 
is filled with oil in which the transformers and choke 
coils are immersed, while the other serves to enclose 
the meter and meter panel. On the meter panel are 
also mounted two fuses to protect the voltage cir- 
cuit of the meter and two calibrating links located 





CasE REMOVED 


in the current circuit of the meter. The meter may 
be read or checked upon opening the hinged door 
which covers the entire front of the meter compart- 
ment. The arrangement is such that the entire 
outfit, including meter panel, can be raised out of 
the tank without disconnecting meter leads. 

Connections—Three primary outlet terminals 
supported on the cover provide the necessary 
primary connections. A large handhole is provided 
in the cover of the metering equipment to facilitate 
connection or disconnection of the outlet terminals. 

Style number includes outfit complete except 
watthour meter and oil. List price includes outfit 
complete with oil and watthour meter, Style No. 
224369, calibrated as desired. When ordering 
specify style number of outfit, normal voltage, 
primary-current capacity,* stylenumber of watthour 
meter (Style No. 224369), calibration desired on 
watthour meter, and gallons oil. 


POLYPHASE 60-CYCLE EQUIPMENTS 


Capacity: Current transformers 50 voltamperes; compensated for 25 voltamperes. 
Voltage transformers 200 voltamperes; compensated for 15 voltamperes. 





Approx. WT., 
LBs. 


PRIMARY VoLTs |ApprROXx. DI- 
110 Volts Secondary|MENSIons, IN. 




















5 To 50 AMPERES 100 To 200 AMPERES 


wou gee. ee ee lal) ale StyLE No.t . ___StyLeE No.f _ p 
Maximum] Floor Oil | Without Oil 5,10 10, 20 25, 50 List 50, 100 | 100, 200 List 
Normal |Continuous} Space | Ht. Net |Boxed§|Amperes |Amperes |Amperes| Pricef |Amperes |Amperes Price} 











11,000 
13,200 


12,000 28x41 
14,400 28x41 44 42 






















11,000 

or 24,000 29x41 
22,000 
22,000 24,000 29x41 54 43 
33,000 35,000 35x44 60 70 
44,000 47,000 46x50 83 | 153 







66,000 70,000 50x60 | 100 | 270 


1100 | 1350 |2'72493/272494/272495)| $925 00 |272496/272497/$950 00 
1100 | 1350 |272498/272499|272500|) 975 00 |272501/272502/1000 00 


1385 | 1650 | |272503 272504/272505| 1175 00 |272506/272507|1200 00 
1400 | 1700 |272508|/272509/272510/ 1150 00 /272511|272512/1175 00 
1710 | 2100 |272513/272514/272515)| 1575 00 |272516|272517/1600 00 


2530 | 3000 |272518/272519/272520| 2375 00 |272521|/272522/2400 00 
2600 | 3100 |272523/272524/272525| 3275 00 |272526/272527/3300 00 


Two or Three-Phase Four-Wire Service—Equipments listed above are not suitable for two-phase four-wire or three-phase 


four-wire service; equipments for this service can be supplied on special order, prices on request. 
Voltage Below 11,000—For outfits for voltages below 11,000, see pages on ‘‘Outdoor Switching and Metering Equipment’”’. 
*The current transformers have two primary windings which can be connected in series or parallel to give the lower or higher 
current rating listed. Order should specify which current rating is desired so proper connection and meter calibration can be made 


at the works. 


‘ §Equipments are regularly shipped in their tanks without oil—oil is shipped separately and weighs approximately 7 pounds 
net per gallon and 814 pounds gross per gallon. Onreceipt at destination equipments should be filled with clean dry oil 


immediately. ; res 
tSee ‘‘style number and list price include’’ above 
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ELECTRICAL SPEED INDICATORS 





SMALL MAGNETO GENERATOR 


Application 


Electrical speed indicators are used for indicating 
the speed of rotating machinery, where the location 
of the indicator prevents the use of mechanically 
driven indicators or so-called speedometers. Cali- 
bration may be made in revolutions per minute, 
feet per minute, cycles per second, percentage fast 
or slow, copies per minute on newspaper presses, 
or in general wherever quantity indicated is a func- 
tion of the speed. 


When applied in railway service the magneto, if 
mounted on car trucks, must be protected from 
excessive vibration by some form of spring .sus- 
pension to be devised by the purchaser. For opera- 
tion on cars it is usual to belt the magneto pulley 
to the car axle. 


Operation and Construction 


The speed indicator consists of a magneto genera- 
tor and a direct-current instrument. The magneto 
is belted to a pulley or shaft of the apparatus 
of which the speed is desired. The voltage of the 
magneto is proportional to its speed so that it is 
possible to calibrate the instrument to indicate the 
speed directly in any unit required. The instrument 
can be mounted away from the magneto. 


The magneto operates normally at 1000 revolu- 
tions per minute and pulley ratio should be 
selected accordingly; when necessary the speed 
producing full scale reading on the instrument can 
vary between 900 and 1000 rpm. The magneto 


LARGE MAGNETO GENERATOR 


generator is arranged for mounting with base either 
vertical or horizontal on wall, floor or ceiling. 


Two forms of magneto are provided. Small 
magneto, Style No. 289367, is for general use in 
connection with testing outfits, small machinery, 
etc., where small size and low cost are desired and 
the refinements of the large magneto are not neces- 
sary. Large magneto, Style No. 289368, is desired 
particularly for use with heavy machinery, such 
as marine work, locomotives, etc., the case being 
dust proof and moisture proof. 


No provision is made for mounting the magneto 
other than the holes in the base. The local conditions 
of installation vary so widely that it is best to have 
this taken care of at the time of installation. Out- 
lines of the magnetos and pulleys will be furnished 
upon application. The mounting should be such 
as to allow proper space for pulleys and belt. 


Overall dimensions—Small magneto base 35% 
inches wide, shaft length 47g inches, height 333 
inches, center line of shaft 1} inches above bottom 
of base. Large magneto base 61% inches wide, shaft 
length 834 inches, height 535 inches, center line of 
shaft 134 inches above bottom of base. , 


The indicator may be any d’Arsonval voltmeter 
such as type BX, AW, FW, SL, GL or PL voltmeter 
or a type M d-c graphic ammeter wound for use as 
a voltmeter. Add $2.50 to the list price of the stan- 
dard 25-volt type BX, AW or FW voltmeter, type 
M d-c ammeter or 150-volt type SL, GL or PL volt- 
meter for calibration as speed indicator. 


950-8A 
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. ELECTRICAL SPEED INDICATORS—Continued 
HEE MAGNETO GENERATORS 
Style number and list price include magneto only without pulley or instrument. 

APPROXIMATE WEIGRT, PouNDS List 

Description Net Shipping Style Number Price 
Small magneto ~ 289367 $ 75 00 
Large magneto 13% 289368 170 00 


MAGNETO PULLEYS 


The magnetos are generally arranged to be driven 
by belts. The following standard pulleys are suit- 
able for use with flat belt 5¢-inch wide. Special 
pulleys can be supplied if necessary, but with the 
range of operating speed of the magneto it is usually 
practicable to select. a driving pulley, which in 


connection with one of the magneto pulleys listed, 
will give a satisfactory pulley ratio. Driving pulleys 
are essentially part of the machinery the speed of 
which is to be measured, and therefore on account 
of variation in requirements of mounting applica- 
tions can best be made locally by the user. 


‘ List Price 


Diameter fi Approx. Ne Style List 
Inches Description _Wt., Lbs. Number Price 
2 Pulley for small generator 1 289885 $4 00 
2% Pulley for small generator 1 289886 4 50 
3 Pulley for small generator 2 289887 5 00 
4 Pulley for small generator 2 289888 6 00 
2 Pulley for large generator 1 289889 4 00 
; 214 Pulley for large generator 1 2898390 4 50 
; 3 Pulley for large generator 2 289891 5 00 
. ; 4 Pulley for large generator 2 289892 6 00 
| BELTS 
; The following endless rubber belts are recommended: 
; Description Style Number 
: 54xl-inch rubber belt, 24 inches circumference 289893 
4x 14-inch rubber belt, 26 inches circumference paoeok 


54x14-inch rubber belt, 37 inches circumference 


INFORMATION FOR ORDERING 


$1 25 
1 50 
2 00 


When entering order specify the following: 

(A) -Type of instrument required as a separate 
item, giving scale markings. 

(B) Style of magneto. 

(C) Resistance or length and section of connect- 
ing wire to be used. 





pie Pe 





j 
i 
a 





(D) Diameter of driving shaft if belt is direct 
on shaft, or diameter of driving pulley. 

(E) Magneto pulley. 

(B) a Belt: 


Order by Style Number 
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PORTABLE FAULT LOCALIZERS 


The portable fault localizer is 
used for locating grounds in a 
power feeder. It isan application 
of the wheatstone bridge with all 
the necessary apparatus contained 
in one portable case wired or con- 
nection to the circuit to be tested. 

Its use assumes that the cable 
is grounded at only one point and 
that a parallel conductor of the 
same length and resistance as the 
faulty cable is available. 

Operation—After all electrical 
connections to the defective feeder have 
been removed and before the fault localizer 
has been connected to the cable, the cable is 
tested by means of a temporary connec- 
tion through a lamp bank or battery 
for the grounded conductor. If the lamps 
do not burn brightly, a high resistance 
ground is indicated and should be broken 
dow. by applying a sufficiently high vol- 
tage. 

The fault localizer is connected as shown 
in the diagram, Fig. 3, and the dial re- 
volved by means of the knob in the mid- 
dle of the localizer until the galvVanometer 
does not show any deflection when the 
key is closed. The reading of the instru- 
ment then shows the percent of length of 
the feeder from the point where the test 
is being made to the location of the 
ground, assuming the total length of the 
feeder to be 100 percent; the red scale 
indicating that the ground is on the con- 
ductor connected to the binding post 
marked red, and the black scale indicating 
to the binding post marked black. 

Direct current only is used in these tests. 

Advantages—Ease of adjustment; posi- 
tion of the ground read directly off the dial in terms 
of percent of length of defective cable. 


Construction—The fault localizer consists of a 
polished wooden case which contains all the parts 
necessary for the test except the source of direct- 
current supply, the lamp bank or other load, and 
the leads to the cables. Style No. 214185 how- 
ever, does not have the galvanometer or galvan- 
ometer leads, and is listed for use with a separate 
galvanometer. 


Galvanometer—Galvanometer, Style No. 216719, 














PORTABLE LOCALIZER WitHout GALVANOMETER 


Poratle/ Conductor 





DIAGRAM OF CONNECTIONS 


which is also supplied with fault localizer Style No. 
216718 is a highly sensitive galvanometer with ‘‘uni- 
pivot” bearing which does not require to be leveled 
to take readings. It can be used for general testing 
wherever a portable galvanometer of its sensibility 
is desired, and can be easily removed from the case 
of Style No. 216718 when this is desired. 

The following are its constants: 

Resistance—5-ohms. 

Full scale reading—.00036 amperes. 

Sensibility—.00001 amperes per division. 


PRICES 


Style number and price include the fault localizer complete as described. 
Approx. Overall 


Dimensions Approx. Wr., Ls. : 
Style No. Description Inches Net Shipping List Price 
214185 Without galvanometer 54x10 x3% 5 12 $100 00 
216718 With galvanometer and leads 1434x1014 x3%&% 9 15 150 00 
216719 Galvanometer only 4i¢x 546x2%% 3 5 50 00 
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HARMONIC ANALYZERS 





Application 

By the use of this wave-form analyzer any 
periodic function can be investigated mechanically 
and resolved into its harmonic components so that 
its equation can be immediately written out. The 
variations of force, displacement, velocity, or 
acceleration can be analyzed and, since they are all 
related, the physicist or engineer can derive any or 
all of the others by differentiation or integration of 
the very simple sine or cosine terms of the equation 
of one of them. Waves of sound, temperature, 
magnetic flux, pressure, flow, torque, etc., can be 
easily investigated and their equations used to 
obtain functions of other related or dependent 
physical quantities. 

By simple changes in adjustment, the apparatus 
can also be used to draw the harmonic components 
in their proper phase positions and to their proper 
amplitudes. 

Uses in Electrical Measurements—The harmonic 
equation of electrical wave forms offers the most 
convenient means of expression, and allows quick 
and accurate calculations of engineering problems 
in which are involved questions of the paralleling 
of generators, possible cross currents and circulating 
currents in rotary converters, transformer con- 
nections, transmission line regulation, telephone 
troubles, and so forth. 


This harmonic analyzer is the only instrument 
that can be used to obtain both a quick and ac- 
curate analysis of a voltage or current wave 


direct from the oscillogram. Analyses that were: 


formerly long and tedious calculations that 
required a day’s time and even then were only 


approximatetions, can by this apparatus be obtained 
accurately in an hour. 


Operation 


This apparatus extracts the components of the 
equation of the periodic function, one at a time and 
in any order desired. Without any knowledge of 
the principles of the apparatus, an accurate and 
complete analysis can be made in a few minutes by 
following a few simple directions which accompany 
the analyzer. More complete information on 
operation and construction of the harmonic analyzer 
is given in Westinghouse Leaflet 3975. 


Circular Oscillograph Record—Analyses are made 
by the analyzer from curves in circular (polar) 
coordinates. These curves can be obtained directly 
from the circuit under test by the use of the 
Westinghouse “Circular-Oscillogram Attachment” 
(see following page) used with a standard oscillo- 
graph, or by plotting from the oscillograph recora 
obtained in rectangular coordinates by the standard 
oscillograph a curve in circular coordinates. From 
the curves in circular coordinates, templates in 
bristol board are cut; these are used directly on the 
analyzer. The film record obtained by the circular 
oscillogram attachment is transferred by photo- 
graphic printing to a sheet of sensitized paper; this 
is attached firmly to the bristol board and cut into 
the template. 


Approx. Wt., Lb. Style List 

Description Net Boxed No. Price 
Harmonic Analyzer* 250 300 219087 $650 00 
Polar Planimeter 3 219088 — 30 00 


: *Style number and list price of harmonic analyzer do not 
include polar planimeter which must be ordered separately. 
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CIRCULAR-OSCILLOGRAM ATTACHMENT 





Application 


This attachment is adapted for use with the 
standard oscillograph for obtaining circular oscillo- 
grams. By a very slight remodeling of the standard 
oscillograph, the attachment can be used inter- 
changeably with the regular rectangular film-holder, 
enabling the operator to take rectangular or circular 
oscillograms at will. 


Use of Circular Oscillograms—When electrical 
investigations and calculations are to be made of a 
periodic function, they can generally be simplified 
and are often more accurate if the oscillograms are 
taken in circular coordinates. A single cycle is 
several times as long when taken on circular oscillo- 
grams as when on rectangular, and this extension of 
the time scale and the geometric form of the curve 
allow more accurate subdivisions and more simple 
and accurate calculations of phase angles, harmonic 
analyses, root-mean-square values, power in watts, 
power factors. 


The circular oscillograms obtained by the use of 
this attachment are in the correct form for use on 
the Harmonic Analyzer described on previous page, 
not requiring plotting from rectangular coordinates 
to circular. 


Operation 


The oscillograph is: adjusted as when taking 
oscillograms in rectangular coordinates, and the 
pictures are taken by exposing the circular film 


Approx. Wt., Lb. Style List 

Description Net Boxed No. Price 
Circular-Oscillogram Attachment Complete with Synchronous Motor 17 25 219159 $70 OO 
One dozen sensitized films, 10 inches diameter, 34-inch ‘iole 1% 2 239784 13 00 
One dozen sensitized template boards,* 10 inches by 10 inches 3 3% 240171 5 0O 


*Consists of sheet of sensitized paper stapled to a sheet of bristol board ready for printing and cutting out the template. 
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running at synchronous speed in front of the slot 
of the oscillograph. Each film holder is equipped 
with a small two-pole self-starting synchronous 
motor for driving the film in synchronism with the 
circuit being tested. 


Driving the film at synchronous speed enables 
the cycle to be traced repeatedly, often allowing the 
use of a concentrated filament incandescent lamp 
instead of the troublesome arc lamp. It also enables 
several exposures to be made on the same film, in 
proper phase relation, to the same or different scale, 
and referred to the same or different zero circles; and 
therefore complete tests of any complicated single- 
phase or polyphase conditions can be made on a 
single film with a single oscillograph element and 
without the least confusion of the several periodic 
curves. 





CIRCULAR-OSCILLOGRAM ATTACHMENT SHOWN MOUNTED ON 
STANDARD OSCILLOGRAPH 
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HIGH-VOLTAGE MEASURING DEVICES 


In high-voltage testing, a voltmeter connected to 
the primary of the testing transformer and cali- 
brated in terms of the testing voltage, is satisfactory 
where accuracy is not essential or where the kilovolt- 
ampere capacity of the load is negligible. These 
conditions, however, are rarely ever fulfilled in 
service when making high-voltage tests and more 


accurate methods ate necessary. The Westinghouse 
Company offers two devices of the latter class, the 
spherical-spark-gap voltmeter and the crest volt- 
meter, both recommended by the A. I. E. E. (For 
insulation testing transformers and equipments see 
catalogue on ‘‘Feeder-Voltage Regulators and 
Transformer Apparatus.’’) 


SPHERICAL-SPARK-GAP VOLTMETERS 





The spherical-spark-gap voltmeters are con- 
structed of two non-arcing metal spheres mounted 
vertically in suitable wooden frame work. As these 
spheres are formed in dies and are accurately 
machined and polished, they are very much more 
accurate than spun spheres. The lower sphere is at 
ground potential while the upper sphere is connected 
to the line through a resistor. Suitable micrometer 
adjustment is provided so that the separation of 
the spheres may be accurately determined. 

All sizes, 125 to 500 millimeters inclusive, are 
of the same type of construction as shown in the 
illustration. The 50 millimeter size is built hori- 


zontally, and on account of its light weight is 
portable without the necessity of castors. 


The following are the voltage ranges of the stand- 
ard sizes: 


Diameter 


of Sphere Range in List 

Millimeters Kilovolts Price 
50 10- 75 $ 425 00 
125 30-160* 1000 00 
250 60-280* 1500 0O 
375 70-350 2000 00 
500 80-400* 27760 00 


*Range recommended by A. I, E. E. Rules for 1915. 
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HIGH-VOLTAGE MEASURING DEVICES—Continued 


CREST-VOLTMETER OUTFITS 


The crest-voltmeter outfit is used with the con- 
denser-type bushing of a testing transformer. It 
is standard Westinghouse practice to furnish con- 
denser-type bushings with all testing transformers 
having voltages of 75,000 and higher and by special 
arrangement, transformers with voltages as low as 
30,000 may be equipped with the condenser bushing. 

Westinghouse transformers now in_ service, 
equipped with a condenser bushing, can be used by 
changing the bushing slightly. 


Operation 


The principle upon which this device operates is 
that the average value of the half wave of the 
charging current in a condenser bushing, which 
charging current flows into and out of the bushing 
when the latter is subjected to a voltage strain, is 
proportional to the crest of the voltage wave. The 
charging current is rectified by means of small 
mercury bulbs and measured by a sensitive direct- 
current milli-ammeter that is calibrated in terms of 
the high-voltage alternating-current voltage. The 
deflection of the instrument is proportional to the 
maximum value of the voltage wave; and, since 
the instrument is a direct-current instrument, all 
the scale divisions are approximately equal. This 
makes it possible to read low voltages on the scale 
with the same accuracy as the higher voltages, a 
very important and desirable feature in insulation 
testing. 





The readings of the crest-voltmeter are not 
affected by the electrostatic capacity of the testing 
load, by changes in the amount of the testing load, 
or by atmospheric conditions; they are, however, 
affected by the frequency of the supply circuit and 
for this reason a frequency meter is supplied. The 
readings of the crest-voltmeter vary directly with 
the frequency so that a correction can easily be 
made for any variation in frequency from that for 
which it is calibrated. 

The readings are theoretically correct for all 
voltage waves having not more than one maximum 
and one minimum value per cycle, and are prac- 
tically correct for all other commercial wave-shapes. 


Construction 


The complete equipment of the crest-voltmeter 
outfit consists of a small slate panel mounted on 
pipe framework, as shown, and upon the panel is 
mounted a frequency meter, a direct-reading highly 
sensitive milli-ammeter specially calibrated to read 
crest voltages, two small rectifier bulbs, and a 
change-over switch. 

This device can be furnished, as stated above, for 
voltages of from 30 kilovolts up. The normal 
voltage is determined by the normal voltage of the 
transformer with which it is to be used. Prices will 
be furnished on request. 
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Instruction Card 166-B 


INSTRUMENT GUARANTEE 


Serial No. ype Os ee meter 








All material used in manufacturing this instrument 
is of the kind and quality which our Engineers advise 
to be best adapted for the purpose to which it is applied. 

We guarantee this instrument to be free from defects 
in workmanship or material. 

We further guarantee the accuracy of the calibration 
to be within an error equal to...... of the full scale ca- 
pacity at all points on the scale provided the instrument is 
installed and used in accordance with the practice of the 
Company’s Engineering Department. 

Our liability under this guarantee is limited to repair- 
ing free of charge any instrument returned to our Works 
within a year after date of purchase, transportation pre- 
paid, if upon investigation we find the fault to be due to 
defective workmanship or material. 





WESTINGHOUSE ELECTRIC & MFG. COMPANY 
P East Pittsburgh, Pa. 







NEWARK WORKS 
NEWARK, N. J. 
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TYPES CO OVERLOAD 
AND CR REVERSE-POWER RELAYS 
With Adjustable Definite-Minimum Inverse-Time Limit 


FOR ALTERNATING-CURRENT CIRCUITS 





Type CO OVERLOAD RELAY 


The necessity for continuity of service, together 
with the complications of modern transmission and 
distributing systems, has produced a demand for 
apparatus to localize instantly any disturbance due 
to a fault on a system. This localization can be 
accomplished best by controlling the circuit- 
breakers on the system with relays that have a 
dependable time-selective action combined with 
inverse-time-element functions. The operation 
of the circuit-breakers will then be governed 
accordingly as the line disturbances are of a perma- 
nent or of a temporary nature, and the defective 
line only will be disconnected. 


Due to lack of proper selective action under 
short-circuit conditions with most types of relays 
on the market, and the necessity of promptly 
restoring service, many systems have installed 
auxiliary feeders for emergency use. Thoroughly 
reliable relays on the system will permit the use 
of such emergency feeders for regular service, thus 
increasing the load that can be handled at the 
comparatively small expense of proper relays instead 
of the comparatively large expense of additional 
circuits. The saving in copper loss by the use of 
these emergency feeders for regular load will in many 
cases finance the installation of proper relays. 


APPLICATION 


Type CO overload relays have both the time 
selective action and the 
function. They are in general used on individual 
outgoing feeders or transmission lines, for distri- 
bution feeders, motor protection, and differential 
protection of transformers. 


inverse-time-element . 


Type CR reverse-power relays have the functions 
of the type CO and are selective with respect to 
direction of power. The minimum reversal is 80% 
of the normal load. This latter function, together 
with the time-selective feature on both relays, adapts 
them, singly or together, to confining a disturbance 
on an alternating-current system to a small area. 


DISTINCTIVE FEATURES 


1. Can be quickly set for desired value. 


Setting is accomplished by means of adjustments on 
face of the relay. The setting is positive. No stop- 
watch, ammeter, rheostat, or other apparatus is 
necessary. 


2. Simple adjustment. 


Inexperienced operators can adjust them. If emer- 
gency requires change in the setting, the load dispatcher 
can have the changes made instantly by telephoning 
to the operators on duty at the various points—no 
need to send an experienced relay man around. 


930—1 
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TYPES CO OVERLOAD AND CR REVERSE-POWER A. C. RELAYS—Continued 





Type CR REVERSE-POWER RELAY 


3. Large range of adjustment. 


These relays can be set to operate on minimum cur- 
rents of 4% to 1%, 4to 12, or 4 to 16 amperes, according 
to style of relay. The definite-minimum time of closing 
under short-circuit conditions can be adjusted from 
instantaneous to 2 seconds. Special relays can be 
furnished to give up to 4 seconds, although the 2- 
second relays allow of more accurate setting. 


4. Have time - selective inverse - time - element 


and definite-minimum-time functions. 

The time-selective function enables the relays con- 
trolling circuits in series to be set that they will each 
operate at different times. The inverse-time-element 
enables the relay to operate more quickly on large 
currents than on small ones. And combined with these 
functions, is a definite-minimum tripping time below 
which the relays cannot trip on any current. (See 
curves on faceplates of relays.) 


5. Can be set to operate as a definite-time device 
instead of inverse-time. 


6. Individually tested and the calibration curve 


hand-drawn on the name plate. 


This makes it possible for the engineer or operator 
in charge to make sure that all the settings are as 
they should be. The settings can be checked in a 
minute’s time—no testing required for checking. 


7. Have watthour-meter accuracy and perma- 


nence of calibration. 


Their accuracy is permanent and so reliable that 
relays controlling circuits in series can be set as close 
as % second apart, and still act selectively, even on 
extremely high currents. With some circuit-breakers, 
settings as low as 4 second have given perfect results. 


8. Proper combinations of types CO and CR 
relay on a circuit will give selection in tripping of 
circuit-breakers never before obtained. 


9. Will not trip due to synchronizing and line 
switching. 


The definite-minimum time-element allows time for 
surges to subside. 


10. Have rugged construction. 


They are not subject to vibration. The operating 
force in many relays now in use varies as the square of 
the current. It, therefore, happens frequently, that a 
short-circuit damages a relay so that it fails to operate 
properly when the next case of trouble occurs. Types 
CO and CR will not be injured by the momenta 
ae of current as high as 200 amperes throug! 
them, 


11. Will not over-swing and make contact if 


trouble is suddenly cleared. 


Should the excess current in any relay be reduced to 
normal value as late as only %s5 second short of the time 
for which the relay is set to operate, the movement will 
return to its normal position without closing the cone 
tacts. 


12. High resetting value. 
Should the value of the current in the relay drop 
until it is but slightly below the minimum value re- 
quired to trip, the relay will reset to its neutral position. 


13. Require small amount of power to operate. 

The load which these relays place on the current or 

voltage transformers is so small that the accuracy of 
meters installed on the same circuit is not affected. 


14. Operate properly on low-power factor. 

When used on three-phase systems, these relays will 
function correctly, no matter how low the power factor 
or abnormal the phase relations during the short 
circuit may be. 


15. Operate on low voltage. 
The type CR will select as to direction of power even 
should the voltage drop to one or two per cent of normal, 


16. The type CR relay will not trip a circuit- 
breaker under normal load conditions. 


93002A 





NUMBER OF SECONDS TO TRIP 
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TYPES CO OVERLOAD AND CR REVERSE-POWER A. Cs RELAYS—Continued 


TYPE CO OVERLOAD RELAYS 


Operation and Construction 


Operating Principle—The type CO overload relay 
consists of an induction type of instrument having 
the functions of an ammeter which closes its contacts 
on excess current. Damping magnets applied to 
the disk of the movement make the speed of rotation 
proportional to the driving force, as in a watthour 
meter; while the time element is adjusted by varying 
the distance through which the moving contact on 
the disk shaft must travel before it engages with 
the stationary contact on the adjusting arm. 


0 
: = CHARACTERISTIC TIME CURVE 
; N° 10 TIME SETTING 





1000 1500 2000 


Definite-Minimum Time—If the torque of a relay 
is allowed to increase with the current, the time 
element at high currents would be practically 
instantaneous, thus preventing predetermination of 
order of relay action when several breakers are in 
the circuit. In order to obtain definite-minimum 
time of closing at heavy currents a ‘‘torque com- 
pensator’’ is introduced in the instrument. This isa 
small transformer connected in the relay windings, 
and is so designed that at a certain value of current 
the core becomes saturated so that the current in 
part of the relay windings, and consequently the 
relay torque, does not increase beyond this point. 
Standard type CO relays have a definite-minimum- 
time setting of two seconds; relays with definite- 
minimum-time setting of four seconds can be 
furnished on order. 

Method of Tripping Breakers—The usual method 
of tripping circuit-breakers is by a direct-current 
shunt tripping coil. Type CO relays are particularly 
adapted for this service. Some circuit-breakers are 
arranged with the tripping coil connected in the 
secondary of the current transformer (transformer 
trip) which also supplies the relay. Type CO relays 
can be used to trip any circuit-breakers of the latter 
type, if a type BT transfer relay (described on 
another page of this catalogue) is interposed between 
each type CO relay and the trip coil. On most 
styles of Westinghouse circuit-breakers a ‘‘direct- 
trip attachment’’ can be supplied. This attachment 
will allow the type CO relays to operate circuit- 
breakers by means of the transformer-trip coil; it is 
described in the catalogue on ‘‘Oil-Break Switching 
Equipment.” 

Details and Accessories 

Internal Contactor Switch.—In order to relieve 

the relay contacts from the duty of carrying heavy 


tripping currents, all type CO relays are equipped 
with an internal contactor switch capable of closing 
a 30-ampere circuit at 220 volts. Another function 
of this contactor switch is to protect the relay coa- 
tacts where operating conditions are such that the 
excess current may decrease to normal just after 
the relay has closed its contacts, but before the 
circuit-breaker has had time to open the circuit, as 
under these conditions the relay would open the 
trip circuit through its contacts which are likely 
to be burned by the resultant arc. 

The operating coil of this contactor switch is con- 
nected in series with the tripping circuit and its 
contacts shunt the main relay contacts (see diagram). 
Thus, when the main relay contacts are closed, 
the tripping circuit energizes the contactor switch 
operating coil as well as the circuit-breaker trip 
coil, but the action of the contactor switch is so 
nearly instantaneous that its contacts are closed 
before the direct-current tripping circuit has built 
up to more than a moderate value. Thus, the con- 
tacts of the contactor switch relieve the main relay 
contacts from carrying any heavy current. The 
contactor-switch coil when energized also acts as a 
holding coil to keep its contacts closed even though 
the relay contacts have opened, until the tripping 
circuit be broken by pallet switch on circuit-breaker. 

The standard contactor switch operates on a 
minimum trip current of 2 amperes. For values 
below this, the switch will remain inoperative as 
the main relay contacts are capable of handling this 
current without difficulty. However, when a con- 
tactor switch operating on very low current is 
desired, a suitable winding may be obtained on 
special order. 

Shunt Trip Circuit—Standard type CO relays 
are equipped with single-pole contacts and will 
control only one trip circuit. Where two trip cir- 
cuits are to be controlled by one relay, special type 
CO relays with 3-point trip connections can be 
supplied. In ordering, specify‘‘Similar to Style No... 
except to be equipped with 3-point contactor switch 
Style No. 285399.’’ Add to list price $4.50 


Contactor 
Contacks 





Main hela 
COnacls 







Triooing Creu 


DIAGRAM OF CONNECTIONS OF CONTACTOR 
SWITCH WITH TyPE CO RELAY 
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Where a circuit-breaker trip coil requires more 
than 30 amperes to operate it, a control relay should 
be used. For control relays and information as to 
current required by Westinghouse circuit-breaker 
trip coils, see sections on“ Switchboard Accessories”’ 
and ‘Oil Circuit-Breakers.” 





*Range of Current 
Settings 


(Minimum Amps. Frequency, 
to Operate) Cycles Net 

w%to 1% 25 9 

gto 1% 60 9 
eto LZ 25 9 

4 to12 60 9 

4 to 16 25 9 

4 to16 60 9 
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ib TYPES CO OVERLOAD AND CR REVERSE-POWER A. C. RELAYS—Continued 


Auxiliary Contacts on Circuit-Breakers—Where 
a relay is used, the circuit-breaker should always 
have auxiliary contacts (pallet switch) to open the 
trip circuit, relieving the relay contacts of this 
duty. 


Type CO Overload Relays 


Style Number and List Price include type CO relay complete with contactor switch but without cur- 
rent transformers. For number of relays required for each circuit, see diagrams of connections below. 


APPROXIMATE WT., LBs. 


Boxed Style No. List Price 
18 238232 $36 OO 
18 238233 36 00 
18 214236 36 00 
18 214237 36 00 
18 238234 36 00 
18 238235 36 00 


Approximate Dimensions—Overall diameter, 634 inches; depth from switchboard, 5%; inches; terminal mounting studs are 


suitable for panels up to 2 inches thick. 


Four-Second Relays—In ordering relays having 
definite-minimum time of 4 seconds specify ‘‘ Similar 
to Style No , except with four-second 
damping magnets, Style No. 238248, and four 
second calibration.”’ Add to list price $8.00. 


Fhose Phase 
Ay 18 






Orcuit- 
Breaker 


Orcul!- 
Breaker. 


SnglePhase where Two-Phase. To Trjpp- Threefhose To .iripp- 
there is no Threé~ ing Coil. Sor4 Wire. — ing Circuit. 

* Phase grounded New This gives complete protection 
tra/ connected to but introduces complications 
JOMG. 





in-wiring when Reloys are 
used with other /nstruments. 









*Relays should not be used continuously on currents greater than rating given on curve plate. 


Extra Contactor Switches—Extra contactor 
switches Style No. 285398 can be supplied at a 
list price of $3.50. 


Order by Style Number 






Crrevit- # 
breaker. 


cond 
for ungrounded Neutral Three- 3or4 Wire. trovcircut, 
Phase Circuits fails in caseof Complete protection and avoids 


Three-Phase a 


lo 


‘Trigping Circult. 


groundon B.and accidental — complicated Wiring whén Relays 
groundin Generotoratthe  areused with other instruments. 
“some time. - 


DIAGRAM OF CONNECTIONS, TyPE CO RELAY 
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TYPES CO OVERLOAD AND CR REVERSE-POWER RELAYS—Continued 


TYPE CR REVERSE-POWER RELAYS 


Operation and Construction 


The type CR relay is a combination of two 
elements in one case; a type CO overload relay 
element, with its contacts in series with those of a 
selective wattmeter element. The overload element 
closes its contacts on excess current in either direc- 
tion, but the contacts of the selective wattmeter 
element remain open as long as power does not 
flow in the reverse direction. Each element has a 
type OA watthour-meter movement, the lower 
element being the excess current element and the 
upper the selective element. 

The method of tripping breakers with the type 
CR relay is the same as with the type CO described 
on previous pages. 

Double-Contact Reverse-Power Relays—Feeders 
or tie lines on which power may normally flow in 
either direction necessitate the balanced ‘“‘cross- 
connection’? method of installing standard type 
CR relays; or, in case the feeders are operated in 
pairs, this method can be modified by using special 
type CR relays, the watt elements of which have 
a pair of contacts—one or the other being closed 
according to the flow of power—thereby requiring 
only half the standard number of relays. For 
full description of this system see Leaflet 3974. 


Ampere Frequency, 

Volts Setting Cycles Net 
100 4to 8 25 20 
100 4to 8 60 20 
100 4 to 16 25 20 
100 4to 16 60 20 


Details and Accessories 


Contactor Switch—A contactor switch like that 
described on preceding pages on ‘‘Type CO Overload 
Relay”’ is included with the type CR to relieve its 
main contacts of the higher currents required on 
some breakers. Standard type CR relays will 
therefore close 30 amperes at 220 volts, but will not 
open the tripping circuit under any conditions— 
auxiliary contacts (pallet switch) must be used on the 
circuit-breaker to open the tripping circuit when 
the breaker opens. 

Control Relays—For tripping two circuit-breakers, 
a double contact switch similar to that described 
on preceding pages on type CO overload relay can 
be supplied on the type CR. Where the circuit- 
breaker trip coil requires more than 30 amperes to 
operate it, a control relay should be used. For 
control relays and information as to current required 
by Westinghouse circuit-breaker trip coils, see 
sections on ‘Switchboard Accessories” and ‘‘Oil 
Circuit-Breakers.”’ 

Style number and list price include type CR 
relay complete with contactor switch, but without 
current or voltage transformers. For number of 
relays required for each circuit, see diagram of 
connections below. 


APPROXIMATE WT.,LBS. 


Boxed Style No. List Price 
35 222173 $85 00 
35 222174 85 00 
35 230270 85 00 
35 230271 85 00 


Approximate Dimensions—Overall width, 634 inches; overall height, 1034 inches; overall depth, 5 }§ inches; terminal mounting 


studs are suitable for panels up to 2 inches thick. 


Four-Second Relays—In ordering relays having 
definite-minimum time of 4 seconds, specify ‘Similar 
to Style No............. except to have four-second 
damping magnets, Style No. 238348, and four- 
second calibration.’’ Add to list price $8.00. 


Double-Contact Relays—In ordering specify 
“Similar to Style No............. except to have 
double contacts on wattmeter element.” Add to 


list price $10.00. 


Order by Style Number 


Phase Phase 
A 8 





Voltoge 


Voltoge 
Tronsformers. 


Transformer. 






A 8 © current 
Tronsformers. 


Control Circuit. 


Two Type CR Relays on Three-Phase Circuit. 


Irip 
Coil. , 
Crit Circuit: 
Bresker. Breoker. 
To Control 
Crrevit. 
Single-Phose Circutt. TwoPhase Circuit, 


Note :Although this scheme is some- 
times used on ungrounded neutral 


ThreeTypeCR Relays on ThreePhase Circuit, 
Gives complete protection. 


system it is not usually recomm 
as it does not cover all possible con- 
tangenies, 


DIAGRAM OF CONNECTIONS, TypE CR RELay 
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TYPE CB OVERLOAD RELAYS 
FOR HIGH-VOLTAGE ALTERNATING-CURRENT CIRCUITS 


SHUNT-TRIPPING 


Application 


In high-voltage stations requiring overload pro- 
tection, and where the extra cost of high-voltage 
current transformers has an important bearing on 
the selection of protective equipment, the type CB 
relay affords ample overload protection and an 
approximate time element at a minimum cost. The 
type CB relay is particularly recommended for 
use on circuits of 100 amperes or less. For heavier 
currents the use of ring-type current transformers 
built around the circuit-breaker bushings and op- 
erating type CO relays will be found more con- 
venient and economical. Type CB relays are for 
indoor use, and are arranged for pipe mounting. 


Construction and Operation 


The relay consists of a circuit-closing element 
operated by means of a standard current trans- 
former, type CO relay and special type BT relay 
through a micarta chain of such length as to provide 
ample insulation for the voltage in use. The type 
CO relay, type BT relay and current transformers 
are mounted on one base which is in turn supported 
from an insulator. The type CO relay is standard 
having a 4 to 12-ampere range, and a 2-second in- 
verse definite minimum time limit. Both time and 
current adjustments are made as described under 
type CO overload relay. The operation of this re- 
lay serves to close the circuit of the releasing coil 
on the type BT relay. 


The current transformer is a standard type KR. 
It can be used on all voltages since it is thoroughly 
insulated from ground and from the remainder of 
the system. These transformers can be supplied in 
various ratios according to the capacity of the 
system. 


The type BT relay is the same as the one listed 
in the following pages of this catalogue except that 
the transfer switch is omitted, and the plunger is 
connected to the contacts through the micarta in- 
sulating chain. 


The contacts of the type CB relay will control 3 
amperes at 100 volts. 





The circuit-breakers should be equipped with 
auxiliary contacts to open the trip circuit when the 
breaker opens, thus relieving the relay contacts of 
this duty. 


Up to 35,000 volts, the type P bus support is 
used as an insulator for mounting the outfit. Above 
35,000 volts, a pillar-type insulator is used. 
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TYPE CB OVERLOAD RELAYS—Continued 


Number Required 


One relay is required to protect a single-phase 
circuit, two relays for a two-phase or three-phase 
ungrounded circuit and three relays for a three- 
» phase grounded circuit. 


Accuracy 


Because of the lower capacity of the type KR 
transformer this outfit is not as accurate as the 
type CO relay when used in the conventional way 


with a high-voltage, high-capacity, current trans- 
former. However, the time element will be suffi- 
ciently accurate to afford protection on the circuit 
to which applied. Where it is desirable to secure 
selective action with regard to all circuits in the 
system, the type KA current transformer can be 
supplied on special order, prices on request. 


Style Number and List Price include relay com- 
plete with transformer, micarta chain, and insulator. 
When ordering specify frequency at which relay 
is to be used, and ratio of current transformer. 


*A pprox. Overall APPROXIMATE WEIGHT, LBs. Style List 

Voltage Length Net Boxe No. Price 
25000 8’ 4” 55 100 268395 $150 OO 
37500 Se 3% 60 110 268396 180 00 
50000 139 4S 150 250 268397 200 00 
73000 19’ 6’ 225 300 268398 230 OO 
95000 OME 1 325 400 268399 3820 OO 
115000 24003" 375 450 268400 350 00 
130000 SF eae 450 $25 268401 375 00 

*The overall length given above is for reference only. For official dimensions, refer to the nearest district office. 
Links may be removed to shorten the chain down to a minimum of 1 link for each 6600 volts. 
Order by Style Number 
930-18A 
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TYPE CV VOLTAGE RELAYS 
FOR ALTERNATING-CURRENT CIRCUITS 


Cirmteed ce eek NS 


BO arg 


APPLICATION 


In some cases it is necessary to protect a circuit 
against abnormal increases or decreases in voltage. 
For this purpose the use of the type CV relay, which 
is arranged to close an auxiliary circuit that will 
trip a breaker, ring an alarm, or give some signal so 
that the operator will know that the circuit requires 
attention, is recommended. 


Operation and Construction 


The type CV relay is similar in appearance to the 
type CO relay and the operation is similar except 
that it has the action of a voltmeter iristead of an 
ammeter. The relay can be furnished so that it 
will close a circuit on overvoltage, or close a circuit 
on undervoltage. It cannot be arranged to close a 
circuit on both overvoltage and undervoltage. 


Operating Voltage—Each relay can be calibrated 





es 


at the factory to operate at any voltage between 75 
and 160 volts as ordered. This calibration is made 
by means of external resistors and is not subject to 
adjustment in operation. Relays specially adjusted 
for voltages as high as 250 volts can be furnished on 
special order at an increase of $2.75 to list price. 

Time Element—Type CV relays have an inverse- 
time element. The time element is adjustable by 
means of a lever, as in type CO relays. 

Accuracy—The accuracy of these relays is 
approximately five per cent. 

Style number includes type CV relay complete 
uncalibrated. List price includes relay complete, 
calibrated as specified. In ordering specify fre- 
quency, voltage at which it is to operate, and whether 
it is to operate on overvoltage or undervoltage. 


Style number and list price do not include trans- 
formers. 


Frequency Approx. Wr., Las 
Volts Cycles Net Boxed Style, No. List Price 
75-160 20 to 80 10 20 232500 $40 00 


Approximate Dimensions—Overall diameter, 
suitable for panels up to 2 inches thick. 


6# inches; depth from switchboard, 534 inches; terminal mounting studs - 


Order by Style Number 





Frat 
Undervoltage Relay. 
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Overvollage Relay. 


VOLTAGE-TIME CHARACTERISTIC CURVES 
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TYPE CP REVERSE-PHASE RELAYS 
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Application 
For use on polyphase circuits to provide pro- 
tection against phase reversal. 


Distinctive Features 


The operating characteristics are exceptionally 
positive and reliable. If a phase is reversed, or if 
a phase fails, or if voltage drops below 75 per cent 
of normal, the contacts close and trip the circuit- 
breaker, either through a shunt trip coil or by short- 
circuiting an undervoltage trip coil having a series 
resistor. 


It should be borne in mind that a relay of this 
type will not operate on open phase unless the 
voltage across the relay in the corresponding phase 
falls below normal or fails altogether. Thus, it 
can not be used for protection against open phase 
on an induction motor which runs continuously, or 
any class of apparatus which tends to hold up the 
voltage across an open phase. It will, however, 
protect against phase reversal on any apparatus and 
affords good open-phase protection for induction 


Resistor. 


Undervoltoge 
Trip Coil. 





Voltage Transformers 
when used. 


DIAGRAM OF CONNECTIONS, TYPE CP RELAY 





motors which are started and stopped frequently 
as in elevator service. As soon as the motor stops, 
the voltage across the open phase fails, and the 
relay operates, thus preventing the motor from being 
started until the defect is remedied. 


Operation 


The relay operates on the induction principle. 
When properly connected to motor terminals, as 
shown in diagram of connections, the torque holds 
the relay contacts open against the restraint of a 
spiral spring. On failure of, or low voltage the 
torque diminishes an the spring closes the contacts. 
On reversal of phase connections the reversed torque 
assists the spring in closing the contacts. 


Construction 


The type CP relay is of the same general con- 
struction as the type CO, the main difference being 
in the windings, which are made up of coils con- 
nected across the phases. It has five terminals, two 
of which are for connection to the tripping circuit. 


Details and Accessories 


Voltage Transformers—When used on voltage 
higher than 250, two voltage transformers are 
required with the 110-volt relay. 

The contacts will close 5 amperes at 250 volts or 
less. 

Auxiliary Contacts on Circuit-Breakers—The 
circuit-breaker should have auxiliary contacts to 
open the trip circuit, relieving relay contacts of this 
duty. 

Style number and list price include relay com- 
plete. Transformers should be ordered separately. 
See pages on ‘‘ Voltage Transformers.”’ 


—— STYLE NUMBER - 


Approx. WT., LBs. Two-PHASE 


THREE-PHASE 


Volts Net Boxed 25 Cycles 60 Cycles 25 Cycles 60 Cycles List Prices 
110 11 20 245713 245714 245709 245710 $45 OO 
220 11 20 245715 245716 245711 245712 45 00 


proximate Dimensions—Overall diameter, 644 inches; depth from switchboard 5%% inches; terminal mounting studs are 


A 
suitable for panels up to 2 inches thick. 


Order by Style Number 


930-9A 








Sete ae 


{er 





718 


Section 3-B Westinghouse Instruments and Relays 


January, 1920 


TYPE BT TRANSFER RELAYS 
FOR ALTERNATING-CURRENT CIRCUITS 





Type BT ReEtay with Cover REMOVED 


Application 

Transfer relays are used with protective relays 
that operate on excess current, such as type CO 
and type CR relays, where a direct-current trip cir- 
cuit is not available. They energize the trip coil of 
the circuit-breaker through current transformers. 
While designed particularly for use with the type 
CO and CR relays, the type BT relay can be applied 
to any make of circuit-closing relay of similar 
characteristics. 


Distinctive Features 

The breaker operates solely through the current 
transformer and the relays. When there is no 
fault on the line the trip coil of the breaker is 
mechanically and electrically isolated from the 
circuit, avoiding possibility of tripping due te 
imperfection in the relay contacts ordinarily shunt- 
ing the trip coil. 


Operation 
The relay contains two series coils, an upper or 
operating coil and a lower or holding coil (see 


Current Trans/ormer 


Auxiliary 
Aeloy, Reor 
View 





Note:- All Connections shown os viewed from Rear of Apporatus. 


DIAGRAM OF CONNECTIONS—TyPE BT RELAY 
ON THREE-PHASE ALTERNATING-CURRENT CIRCUIT 


diagram of connections). The holding coil holds 
down the armature core, until a third coil, wound 
on the same magnetic circuit and known as the 
releasing coil, is short-circuited by the protective 
relay. The releasing coil acts as the secondary of 
a transformer and when short-circuited, a current 
flows through it, demagnetizing the core, The 
holding coil, therefore, allows the operating coil to 
raise the core which foperates the transfer switch, 
thus closing the trip coil circuit. 


Construction 
The transfer switch and other |current carrying 
parts of the relay are designed to carry 5 amperes 
continuously, but during times of short circuit the 
switch may be called on to handle as much as 100 
or 200 amperes. 


Details and Accessories 

A current transformer must be selected of suffi- 
cient capacity to operate the protective relay, the 
transfer relay, and the trip coil. Low-ratio bush- 
ing-type current transformers sometimes used on 
high-voltage circuit-breakers are not suitable. 

Only one trip coil is required for use on a polyphase 
circuit, butif the breaker is equipped with as many 
trip coils as there are relays, itis advisable to con- 
nect each trip coil to its corresponding relay. 

Style number and list price include the type BT 
relay complete but without protective relays or 
current transformers. One type BT relay is requir- 
ed for each protective relay installed. 


Capacity Approx. Wr., Las. 
Amps. Net Boxed Style No. List Price 
5 13 25 252725 $34 OO 


Approximate Dimensions—Overall width, 43} inches; 
overall height, 114% inches; depth in front of switchboard, 334 
inches; relay is front connected. 


Order by Style Number 
930—10 
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TYPE CT TEMPERATURE RELAYS 
FOR ALTERNATING-CURRENT CIRCUITS 





Application 

The usual sectionalizing relays, types CO and 
CR, are intended for disconnecting defective 
feeders and are not primarily intended to protect 
apparatus in case of overload. The current settings 
of such relays are generally a function of the current 
flowing under short circuit and are thus higher 
than required for protection against sustained 
overloads. 

The type CT relay may be used to protect any 
alternating-current apparatus from excessive heat- 
ing if the apparatus is so arranged that exploring 
coils can be installed. 


Operation and Construction 


The relay is intended to protect apparatus 
against overheating from sustained overloads. To 
afford this protection with the least interruption of 
service the breaker should be tripped through the 
direct effect of the temperature of the apparatus. 
The relay should be so arranged that it prevents 
the breaker from tripping if the overload is of such 
short duration that the temperature does not rise 
to a dangerous value; while, if the overload persists 
the breaker must be tripped out as soon as the 
temperature rises beyond the critical value. This is 
accomplished in the type CT relay as follows: 

The type CT temperature relay operates on the 
Wheatstone bridge principle. Two arms of the 
bridge are copper exploring coils arranged to be 
placed in the oil or embedded in the windings of the 
apparatus to be protected, the other two arms 
are unchanging resistance mounted in the relay. 
The current for the bridge is supplied by the current 
transformer connected in the circuit of the apparatus 
to be protected. The relay has two windings, 
corresponding to and co-operating to produce torque 


in a manner similar to the current and voltage 
coils of a wattmeter. The main winding is a coil 
operated directly by the current transformer. The 
auxiliary coils are connected to the Wheatstone 
bridge arms similarly to a galvanometer connection, 
and thus receive current the magnitude and direction 
of which depends upon the resistance of the search 
coils. Above a certain temperature the torque of 
the relay is in the contact direction and below, in 
the opposite direction. It will thls be noted that, 
in order to close the contact, two predetermined 
conditions must co-exist: excess current, and excess 
temperature. Neither one will separately trip the 
relay. 

The type CT relay is similar in construction to 
the type CO, except that it has special windings, 
name plate, and two additional terminals. 

Style number and list price include relay complete 
as described except “exploring coils’’ which are 
usually furnished as part of the order for the 
apparatus to be protected. The construction of 
these coils will vary, depending on the kind of 
apparatus with which they are to be used. Data 
on the electrical characteristics of these coils will 
be furnished upon request or, where conditions 
permit, the exploring coils can be designed and 
furnished with the type CT relay at an extra price. 
In ordering, state resistance of exploring coil and 
temperature at which it is desired that the relay 
shall operate. One current transformer is required 
for each relay. 


Frequency Approx. WrT., Las. 


Cycles Net Boxed Style No. List Price 
25 10 20 249519 $45 OO 
60 10 20 249520 45 00 


Approximate Dimensions—Overall diameter, 6%} inches; 
depth from switchboard, 5 ¥4 inches; terminal mounting studs 
are suitable for panels up to 2 inches thick. 


Order by Style Number 
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TYPE TO OVERLOAD RELAYS 
FOR DIRECT-CURRENT CIRCUITS 





Application 

Type TO relays are used particularly with three- 
wire generators that have but four cables running to 
the switchboard. The circuit-breakers can be 
mounted on the switchboard, and controlled by the 
actual armature ctirrent as required by the Fire 
Underwriters, by means of the TO relay, the control 
coil of the relay being connected to the ammeter 
shunts. 

Distinctive Features 


The relay is fully enclosed and easily mounted on 
the front or rear of the board. Adjustment is simple 
and the calibration is satisfactory as to accuracy. 
The relay can be used with a standard 50-millivolt 
ammeter shunt, the same shunt that is used with 
the ammeter, without appreciably affecting the 
readings of the ammeter. 


Operation 


The pull of the relay coils is opposed by a helical 
spring. When the pull exceeds the tension of the 
spring the contacts close. A calibrated adjustable 
arm is used to adjust the tension of the spring to 
regulate the voltage drop across the ammeter shunt 
at which the contacts will close. 


Construction 


The operating part of the relay is a small two-pole 
electro-magnet with special winding. This and the 
adjusting mechanism are enclosed in a dust-proof 
case of aluminum alloy. The cover is fastened by 
two thumb nuts and is easily removed for inspecting 
or adjusting the relay. 


Finish—Case is finished in black marine to match 
the standard switchboard finish. Internal metal 
parts are polished and lacquered brass. 


Calibration—Standard type TO relays are cali- 
brated for adjustment to close contacts at from 40 
to 80 millivolts, corresponding to 80 to 160 per cent 
of full load. 


Auxiliary Contacts on Circuit-Breaker—Where a 
relay is used, the circuit-breaker should have aux- 
iliary contacts to open the trip circuit when the 
breaker opens, relieving the relay contacts of the 
duty. 


Contacts—The relay contacts will close 1 ampere. 
When the circuit-breaker trip coil requires more 
than this, a control relay should be used. For 
information as to the current required by circuit- 
breaker shunt-trip coils and for description of 
control relays see catalogue on “‘Oil-Break Switching 
Equipment.” 


Time Element—The type TO relay is instantan- 
eous in operation. 


Style number and list price include relay without 
ammeter shunt or leads. For shunts see pages on 
“Ammeter Shunts.”” Leads should have a resistance 
of approximately .04 ohm. 


Calibration Approx. WT.,LBs. 
Millivolts Net Boxed Style No. List Price 
40 to 80 3 8 221738 $32 OO 


Dimensions—Over-all height 8 inches; width 4 inches; 
depth from switchboard 314 inches. 


Order by Style Number 
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TYPE D RELAYS 


Reverse-Current, Overload, and Temperature 
FOR DIRECT-CURRENT CIRCUITS 





Application 

The type D reverse-current relay opens the 
circuit-breaker when the direction of current flow is 
reversed. A circuit-breaker with shunt-trip coils is 
required. It is particularly applicable in the pro- 
tection of rotary converters, which require highly 
sensitive reverse-current relays to prevent running 
inverted. 

Limitations—The leads should not be connected 
across a shunt of more than 100 millivolts at full 
load. 

Operation 


The relay operates on the moving coil principle. 
It isso connected across a shunt that the contacts are 
not closed except when current is reversed. The 
contacts close with a speed inversely proportional 
to the current in the coil. The controlling magnet 
is excited by a coil connected across the main 
circuit or control circuit. 


Construction 

The relay is mounted in a dust-proof metal case, 
suitable for rear-connected switchboard mounting. 

Adjustment—Numbers on the adjusting scale 
indicate in millivolts the minimum reverse voltage at 
the terminals of the moving element that will cause 
the relay to operate. 

When used on a 50-millivolt ammeter shunt a 2- 
millivolt tripping adjustment gives a 4 per cent 
sensitivity. A 100-millivolt shunt can be used to 
increase the sensitivity to double this value. 

The contacts will close one ampere. For larger 
tripping currents a control relay should be inter- 
posed. An auxiliary contact should be provided on 
the circuit-breaker to open the tripping circuit when 
the breaker opens. 


The time element varies from eight seconds at 
lowest current that will close the contacts to prac- 
tically instantaneous action at high-current values. 

Overload Relays—Overload relays of this type can 
be provided for a range of 40 to 80 millivolts, or any 
other range desired; prices on request. 

Temperature Relays—The type D relay with 
special winding and contacts is used for protecting 
apparatus from injury due to abnormal tempera- 
tures. The Wheatstone Bridge principle is used, 
one arm of which is an exploring coil placed in the 
apparatus to be protected. It is adapted to the 
protection of rotating apparatus, but can be used to 
protect other apparatus. The operation is inde- 
pendent of the voltage of the control circuit, and is 
calibrated at two voltages representing the extreme 
limits. 

The temperature-relay outfit includes the relay 
complete with three arms of the bridge and an 
auxiliary relay. The exploring coil is generally 
furnished with the apparatus to be protected. In 
ordering state resistance and temperature coefficient 
of search coil, control voltage, and temperature at 
which the relay shall operate; prices on request. 

Style number and list price include relay without 
shunt. A series resistor is included with style 
number and list price of 200, 500 and 1500-volt 
relays. 


Approx. WT., LBs. 


Volts Net Boxed Style No. List Price 
Reverse-Current Relay 

100-130 27 40 223217 $94 OO 

200— 260 27 40 223218 100 00 

500— 650 27 40 223219 105 00 

1200-1560 ne 40 223220 115 00 


Approximate Dimensions—Overall width, 85% inches; 
overall height, 65g inches; depth from switchboard, 8 inches. 
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TYPE KN RELAYS 
FOR USE ON CIRCUIT-BREAKER D. C. TRIP CIRCUITS. 





Application 


The type KN relay may be used as a signal relay 
or a trip-free relay. 

The signal relay operates an audible or visible 
signal to notify the attendant that a circuit-breaker 
has tripped automatically. 

The trip-free relay prevents holding in an elec- 
trically-operated device such as a circuit-breaker 
while an abnormal condition exists on the circuit. 


Operation and Construction 


The type KN relay is of the bridging contact 
type, the bridge being forced against the stationary 
contacts by a spring. 

When used as a signal relay, the contacts are 
normally held latched in the open position. In 
operating, this latch is released by a coil in series 
with the circuit-breaker trip coil and is reset by a 
shunt coil connected across the control circuit. 
When automatic tripping occurs, current passes 
through the latch release coil, and the signal circuit 
is closed. The contacts will remain closed until the 
circuit of the reset coil is closed by means of a push 
button. The reset coil latches the contacts in the 
open position, and the relay is ready for another 


operation. The signal is actuated only when the 
tripping is due to the action of automatic devices 
and does not operate when a circuit-breaker is 
opened manually. 

When used as a trip-free relay, the contacts 
are also normally held latched in the open position. 
When the circuit-breaker is opened automatically 
this latch is released and through an auxiliary relay 
the circuit-breaker closing circuit is opened. When 
the trouble has been removed from the lines, the 
controller is moved to the trip position, thus re- 
setting the trip-free relay, and closing the circuit- 
breaker closing circuit. The circuit-breaker may 
then be closed automatically. Tripping the circuit- 
breaker by hand does not introduce the trip-free 
feature, since moving the controller to the trip 
position automatically resets the trip-free relay. 

The signal relay is listed for direct current only, 
though it may besuppliedfor alternating current 
operation on special order. The standard voltage coil 
may be used on control circuits of 100 to 250 volts. 
For voltages below this, a special coil must be used, 
while for higher voltages, a resistor must be in- 
serted in series with the coil. The latch release coil 
is rated in accordance with the current required by 
standard trip coils, and relays can be supplied for 
4, 1 and 3 amperes. 


940-19A 





January, 1920 


Westinghouse Instruments and Relays 


723 


Section 8-B 


TYPE KN RELAYS—Continued 


The signal relay has its main coil wound for 
voltage, and its release coil wound for current, while 
in the trip-free relay, both are wound for voltage. 
It is listed for direct current only; but will be 
supplied for alternating current on special order. 
All coils are designed for momentary operation 
only, and should be so connected that they are in 
the circuit only for the time required by the opera- 
tion of the apparatus. 


The Type KN relay contacts will close a current 
of 10 amperes at 100 volts. It may also be supplied 
with an auxiliary contact which opens when the 
main contact is closed. This is standard on the 
trip-free relay. 

Style Number and List Price include relay com- 
plete, but with no auxiliary apparatus. 


Signal Relay With Auxiliary Contact 


Amperes Volts D. C. Style No. List Price 

\% 110-220 289394 $26 OO 

1 110-220 289395 26 00 

3 110-220 289396 26 00 
Signal Relay Without Auxiliary Contact 

Amperes Volts D. C. Style No. List Price 

\% 110-220 289397 25 00 

1 110-220 289398 25 00 

ol 110-220 289399) 25 00 

Trip-Free Relay 
Volts D. C. Style No. List Price 
110-220 289611 25 00 


Dimensions—Base 12 inches long, 6 inches wide, 1 inch thick. 


Relay projects approximate 4% inches from base. 
Approximate weight 12 pounds, net; 20 pounds, boxed. 


Order by Style Number 
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CYCLE COUNTERS 


FOR MEASURING TIME OF OPERATION OF RELAYS, 


CIRCUIT-BREAKERS AND MACHINERY 


Application 


The cycle counter is an instrument for indicating 
definitely the time of operation of any apparatus 
which is arranged to open or close at the beginning 
and end of its operation, an alternating-current 
circuit of known frequency. It is used especially 
where the interval of time is too short to be measured 
accurately by means of a stop watch and where the 
cost and complication of more delicate instruments, 
such as the chronograph and oscillograph, make 
these undesirable. While the cycle counter has an 
almost unlimited field of application, it is most 
commonly used to test the time elements of high- 
accuracy relays and circuit-breakers. 


Operation 


Testing Relays—When used to test relays, it is 
connected with the relay on a circuit adjusted to 
give the current value at which the relay is to 
operate. When the circuit is closed, the cycle 
pointer begins to revolve, one tooth of the escape- 
ment being released per cycle, continuing until the 
relay contacts are closed. The instrument starts 
the instant power is applied and stops the instant 
power is disconnected—it has no effective inertia. 

Testing Circuit-Breakers—When used in testing 
the time of opening of circuit-breakers, the cycle 
counter is usually used in connection with an 
auxiliary ‘relay (listed as an extra). This relay 
consists of two small relays, both of which have 
the same time lag. The energizing coils of these 
small relays are so connected to the pallet switch of 
the breaker that when the breaker trip coil is 
energized, one side of the auxiliary relay either 
opens or closes its contacts, according to its con- 
nection; and when the breaker is fully opened, 


Cyck Counter 





DIAGRAM OF CONNECTIONS 





the other side opens or closes its contacts. These 
auxiliary-relay contacts are so connected to the 
cycle counter that when the breaker trip circuit is 
closed the cycle counter begins to operate and 
when the breaker is entirely open, the counter 
stops. Since both small relays operate in starting 
and stopping the counter, and each has the same 
time lag, no error is introduced. 


Construction 


The mechanism is virtually an electric self- 
winding clock with the escapement operated by an 
alternating-current oscillating magnet instead of a 
pendulum or balance wheel. At each cycle, one 
tooth of the escapement is released. The self- 
winding clock periodically rewinds from power 
supplied from a shunt connection to the circuit 
when the cycle pointer has made 60 revolutions 
(3600 cycles). The escapement magnet is not de- 
pended on to drive the indicator, but simply to 
regulate its speed. 


Frequency Approx.Wr., Las. : : 
Volts Cycles Net Boxed Style No. List Price 


s 


Cycle Counter 
100 Up to 60 8 20 237124 $100 OO 


Auxiliary Relay 
100 Up to 60 1 3 252248 50 00 
Approximate Dimensions—Overall width, 534 inches, 


overall height (handle lowered), 984 inches; overall depth; 
41% inches. 


930-14A 








725 


January, 1920 Westinghouse Instruments and Relays Section 3-B 


CURRENT TRANSFORMERS 


TYPE A (DRY TYPE) INDOOR 


é 2500, Two-Wi i 10000, Two-Wire 
Maximum Voltage { 600, Three-Wire Test Voltage for One Minute { 5000, Three-Wire 


For 25 to 133 Cycle Circuits. Capacity 10 Volt-Amperes, Compensated for 10 Volt-Amperes 


Two-Wire—The type A two-wire transformers 
comprise a line of low-priced transformers of good 
accuracy, available over a large range of application. 
This type is listed for ammeter, wattmeter, or watt- 
hour meter use, but may also be used for operating 
relays and circuit-breaker trip coils where the load 
at 4 amperes does not exceed 27 volt-amperes at 25 
cycles or 64 volt-amperes at 60 cycles. They should 
not be used with relays where the circuit-breaker 
trip coil is connected in series with the relay. 

Three-Wire Type A—Designed for use with watt- 
hour meters on three-wire distribution systems. 
The primary consists of two separate windings, one 
of which is connected in each outside wire of the 
three-wire system, and the secondary winding is 
connected to the watthour meter. When so con- 
nected, the watthour meter measures the total out- 
put of the system. The ampere rating refers to the 





Two-Wire, Tyre A current in the outside wires. THREE-WIRE, TyPE A 
Bore of ‘ 
_ AMPERES Dimen. Term. AppPROX. WT., Ls. Y 3 
Primary Secondary Fig. Inchest Net Boxed Style No. List Price Slot for£ dio 





Two-Wire fn vy) 
















Maximum Voltage 2500, Test Voltage 10,000 for One Minute hee 
é 
EN ee . ase i Sey ae aa os 8] 
10 5 1 * 12 22 125605 19 OO + : 
15 5 1 * 12 22 125606 19 OO P 7 
20 5 1 * 12 22 125607 19 00 
25 5 1 * 12 22 227050 20 00 
30 5 1 * 12 22 125608 20 OO 
40 5 1 * 12 22 125609 20 OO 
50 5 1 * 12 22 227051 21 00 Jee tob/e for 
60 5 1 .370 12 22 125610 21 00 bore of terminals 
75 5 1 .370 12 22 227052 22 00 
80 5 1 .370 12 22 125611 22 00 
100 5 1 . 432 12 22 125612 23 00 
120 5 1 -432 12 22 125613 23 00 
150 5 1 noo! 12 22 227053 24 00 
160 5 1 Sood 12 22 125614 24 00 
200 5 1 - 646 12 22 125615 25 00 
250 5 1 .747 12 22 125616 25 00 4 
300 5 1 . 747 12 22 125617 26 00 Fic. 1—ApPROXIMATE 
400 5 1 -875 12 22 125618 28 .00 DIMENSIONSt{ OF Twos 
500 5 1 15157 12 22 125619 30 00 WIRE. 
Three-Wire Slot for} dia 
Maximum Voltage 600, Test Voltage 5,000 for One Minute bolts. ae 
St 5 2 * 12 22 125620 20 00 : Tee 
10+ 5 2 * 12 22 125621 20 00 fh 4 
20t 5 2 * 12 22 125622 20 OO f 5 
25t 5 2 * 12 22 227054 20 00 
407 5 2 a 12 22 125623 22 00 
507 5 2 a 12 22 227055 23 00 
607 5 2 .370 12 Zz, 125624 23 00 
75 5 2 . 370 12 22 227056 24 00 
80 5 2 .370 12 22 125625 24 00 
100+ 5 2 432 12 22 272440 25 00 See fable far 
120+ 5 2 432 12 22 125626 Do OO pee ogre 
150+ 5 2 521 1:2 ee 22 227057 26 00 
200+ 5 2 .646 12 22 125627 26 00 
300+ 5 2 .747 12 22 125628 28 00 
400+ 5 2 .875 12 22 125629 30 0O 


*Leads are of cable and no terminals are furnished. 
tCurrent in outside wires. 
off tThese dimensions are for reference only. For official dimensions apply to the nearest district 
ce. 





Fic. 2—APPpROXIMATE 


Order by Style Number ama Or THREE- 
IRE. 
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) CURRENT TRANSFORMERS—Continued 


Maximum Voltage 8000* 





SWITCHBOARD TyPpE KA 


A high degree of accuracy in the ratio of primary 
to secondary current and a minimum phase displace- 
ment error are obtained in type KA transformers. 
This type is recommended for indoor use in all cases 
where highest accuracy is required. 

As shown in the illustration, the transformers are 
arranged with the primary leads on the opposite 
ends of the coils, an arrangement well adapted for 

Dimension t+ Bore of 


AMPERES A Terminals Approx. WT., Ls. 
Pri- Second- Fig. Inches Inchest Net Boxed 





For 25 to 133-Cycle Circuits 


fy Wt TYPE KA (DRY TYPE) INDOOR 
Capacity 50 Volt-Amperes, Compensated for 25 Volt-Amperes 


Switchboard - Type 


Test Voltage 20,000 for One Minute 





SEMI-PORTABLE TYPE KA 


switchboard use. Lugs are provided for mounting 
purposes. 
Portable Type KA—In the ordinary form of port- 
able current transformer, extreme accuracy is 
sacrificed to obtain portability and convenience of 
application. The type KA semi-portable trans- 
former is the standard type KA fitted with a special 
carrying handle and terminals as shown above. 








Semi-Portable-Type 
Approx. WT., LB. 


Style No. List Price Net Boxed Style No. List Price 

mary ary 
5 1 1244 168 24 44 125000 $39 00 28 48 269929 $46 50 
10 5 1 12% . 168 24 44 125001 39 00 28 48 269930 46 50 
' 15 5 1 12% . 168 24 44 125002 39 50 28 48 269931 47 00 
20 5 1 2% . 245 24 44 125003 39 50 28 48 269932 47 00 
25 5 1 12% , 245 24 44 180642 40 00 28 48 269933 47 50 
30 5 1 124% .245 24 44 125004 40 00 28 48 269934 47 50 
40 5 1 12% . 245 24 44 125005 40 50 28 48 269935 48 00 
50 5 1 12% .370 24 44 180643 41 00 28 48 269936 48 50 
60 5 1 12% .370 24 44 125006 41 00 28 48 269937 48 50 
' 75 5 1 13% .370 24 44 227058 42 00 28 48 269938 49 50 
80 5 1 13 .370 25 45 125007 42 00 29 49 269939 49 50 
100 5 1 1614 .432 27 47 125008 43 00 31 51 269940 50 50 
Pe 120 5 1 164 .432 27 47 125009 43 50 31 51 269941 51 00 
j 150 5 1 164% 2521 27 47 180644 45 00 31 51 269942 52 50 
ri 160 5 1 1614 aSot 27 47 125010 45 00 31 51 269943 52 50 
ile 200 5 1 16% . 646 27 47 125011 46 50 31 51 269944 54 00 
: 250 5 1 17 . 646 27 47 125012 48 00 31 51 269945 55 50 
fae 300 5 1 17 .747 27 47 125013 49 50 31 51 269946 57 00 
; 400 5 1 18% .935 27 47 125014 51 50 31 51 269947 59 00 
di 500 5 1 184 1.157 27 47 125015 53 50 se Ca! ph eiave a el ek) oe nn 
{ 600 5 1 18% Tha iys 27 47 125016 55 FO. See ed Ree <1 er 
f 800 5 1 17 (2) .935 30 50 125017 58 50 888 ec a. bcuseae a 
1000 5 2 187% (2)1.157 30 50 125018 61 50 + °F ss OR ae 
1200 5 2 203% =(2)1. 138 30 50 242117 65,00 | Jhaad. evan pee eee ra 








Fic. 1—AppROXIMATE DIMENSIONS} OF TYPE KA 
Style Nos. 125008 to 125017 and 186044 have their leads 
staggered off center line. 


*As determined by rating rules of the A. I. E. E. 





Meter Terminals 
‘171 Hole in Terminals 


See lable for bore 
of terminals 





Fic. 2—APPROXIMATE DIMENSIONS OF TYPE KA 


+Dimensions shown are for switchboard type; semi-portable type are same execpt that handle and longer terminals are added. 





‘ 
| Th) These dimensions are for reference only. For official dimensions apply to the nearest district office. 


it Order by Style Number 
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January, 1920 Westinghouse Instruments and Relays Section 3-B 
CURRENT TRANSFORMERS | Continued aml oa 
TYPE MA (DRY TYPE)—OUTDOOR 

Maximum Voltage 8000* Test Voltage 20,000 for One Minute 


For 25 to 133 Cycle Circuits 
Capacity 50 Volt-Amperes, Compensated for 25 Volt-Amperes 


These transformers are mounted in cast iron end nated with an insulating compound which thorough- 
caps with the leads extending downwards through ly seals up joints between the laminations and end 
suitable bushings. The transformers are impreg- caps. 





Dimension Bore of 

AMPERES Dimensions A Terminals APPROX. WT.,LB. List 

Primary Secondary Fig. Inchest Inches t Net. Boxed Style No. Price 
5 5 1 308 .245 60 - 80 242300 $55 OO 
10 5 1 30 t6 . 245 60 80 242301 55 0O 
15 5 1 304 .245 60 80 242302 55 00 
20 5 1 30# .245 60 80 242303 55 00 
25 5 1 30% . 245 60 80 242304 55 0O 
30 5 1 30% . 245 60 80 242305 55 OO 
40 5 1 30% .245 60 80 242306 55 OO 
50 5 1 3032 7370 60 80 242307 55 00 
60 5 1 30K .370 60 80 242308 60 00 
75 5 1 30 .370 60 80 242309 60 00 
80 5 1 3035 .370 60 80 242310 60 00 
100 5 1 30 432 60 80 242311 60 00 
120 5 1 3014 432 60 80 242312 60 00 
150 5 2 2414 .521 70 95 242313 65 OO 
160 5 2 2414 20 70 95 242314 65 00 
200 5 2 2414 .646 70 95 242315 65 00 
250 5 2 25% 747 70 95 242316 65 0O 
300 5 2 251% ‘747 70 95 242317 65 00 
400 5 2 2534 935 70 95 242318 65 00 
500 5 2 26 15457 70 95 242319 65 00 
Style No. Description List Price 
109712 Neto two) Langer irons for )ypet MA. transtormeria «Aes sc c-oc cc vic é-clh cles Uecles.c coeiehe «cas $2 75 


*As determined by rating rules of A. I. E. E. 
Order by Style Number 


” 
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bottom of cose. 











l) — 
Joe toble for bore day ’ 
; See toble for bore Not Jess thon é 
of terminals. iaiee 
Fic. 1—Approx. Dimensionst oF TyPE MA Fic, 2—Approx. DIMENSIONS} or TYPE MA 


These dimensions are for reference only. For official dimensions apply to the nearest district office. 


94003 








” Section 8-B Westinghouse Instruments and Relays January, 1920 


TYPE KB (DRY-TYPE) INDOOR 


; bey Maximum Voltage 17,000* Test Voltage 40,500 for one Minute 
PH For 25 to 133-Cycle Circuits Capacity 50 Volt-Amperes, Compensated for 25 Volt-Amperes 


These transformers are similar to the type 
KA, except for the higher potential rating. 


Double-Secondary Type KB—These trans- 
formers are similar in construction and voltage 
rating, but have two independent secondary 
windings, each compensated for 25 volt-amperes. 
One of these transformers therefore takes the 
place of two ordinary transformers on the same 





line. DouBLE-SECONDARY TyPE KB 
Dimension Bore of ‘ 
AMPERES Dimensions A Terminal Approx. WT. LBs. List 
Primary Secondary Fig. . Inchesf Inchesf Net Boxed Style No. Price 
Single Secondary 
5 5 2 165% .168 31 51 125019 $58 00 
10 5 2 16 % .168 31 51 125020 58 00 
15 5 2 16% .168 31 51 125021 59 00 
20 5 2 16% .245 OL 51 125022 59 00 
25 5 2 16% .245 31 51 180646 59 00 
30 5 Z 165% .245 on ot 125023 59 OO 
40 5 2 17 .245 31 od 125024 60 OO 
50 5 2 17 .370 31 51 180647 60 00 
60 5 2 17 .370 31 51 125025 60 00 
75 5 2 18 370 32 52 2257059 61 00 
80 5 2 18 .370 32 Si 125026 61 00 
100 5 2 185% .432 34 54 125027 62 00 
1 120 5 2 1854 432 34 54 125028 63 00 
; 150 5 2 183% 521 34 54 180648 64 00 
} 160 5 2 183% 521 34 54 125029 64 00 
200 5 2 19 .646 34 54 125030 66 00 
250 5 2 197% .646 34 54 125031 67 0O 
300 5 2 207% -747 34 54 125032 69 0O 
400 5 2 21% .935 34 54 125033 71 00 
500 5 2 22% Veto? 34 54 125034 73 00 
: ‘| 600 5 2 22 5% 1.157 34 54 125035 75 00 
800 5 2 213% (2) .935 34 54 242118 78 00 
1000 5 2 2714 (2)1.125 38 58 288926 80 00 
| 1200 5 2 2314 (2)1.125 38 58 288927 83 00 
1500 5 2 2314 (2)1.375 40 60 288990 85 00 
4c aR Z Double Secondary 
i} aa 5 5+5 1 2% 168 55 80 182796 97 00 
10 5+5 1 21% .168 55 80 182797 97 00 
| 15 5+5 1 21% .168 55 80 182798 98 00 
1 20 5+5 1 21% 245 59 80 182799 98 00 
. 25 545 1 21% 245 55 80 182800 99 00 
30 5+5 1 21% 245 55 80 182801 99 00 
40 5+5 1 2214 .245 55 80 182802 100 00 
50 5+5 1 221% .370 55 80 182803 101 OO 
60 5+5 ft 22% .370 55 80 182804 102 00 
; 75 5+5 1 23% 370 55 380 245482 103 00 
80 5+5 1 231% .370 55 80 182805 103 00 
{ 100 5+5 1 231% 432 58 83 182806 105 00 
120 5+5 1 22% 432 58 83 182807 106 0O 
150 5-+5 1 22% 521 58 83 182808 109 00 
1! 160 5+5 1 27% B52) 58 83 182809 109 00 
200 545 1 221% 646 58 83 182810 112 00 
14) 250 5+5 1 23% 646 58 83 182811 115 00 
300 545 1 2514 747 58 83 182812 118 00 
400 5-++5 1 26% 935 58 83 182813 120 00 
500 5-+5 1 27% e157 58 83 182814 122 00 
600 5+5 1 27% holy 58 83 182815 126 00 
Bh. 300 5+5 1 27% (2) .935 58 83 242119 130 00 
1000 5-+5 2914 (2)1.125 60 85 288991 135 00 


1 
*As determined by rating rules of A. I. E. E. 
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Fic. 1—Approx. DIMENSIONSt OF DoUBLE-SECONDARY Fic. 2—Approx. DIMENSIONS} OF SINGLE-SECONDARY 
Type KB. (Styles Nos. 182806 to 182815 and 242119 Type KB. (Style Nos. 125019 to 125026, 180646, 180647 
have their leads staggered off center line similar to Fig. 2) and 227059 have their leads on center line similar to Fig. 1) 
\ a f +These dimensions are for reference only. For official dimensions apply to the nearest district office. 
{ a ; 940-4A 
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January, 1920 Westinghouse Instruments and Relays Section 3-B 
CURRENT TRANSFORMERS—Continued 
TYPE MB (DRY TYPE) OUTDOOR 
Maximum Voltage 17,000* Test Voltage 40,500 for One Minute 
For 25 to 133-Cycle Circuits 
Capacity 50 Volt-Amperes, Compensated for 25 Volt-Amperes 


These transformers are mounted in cast iron end nated with an insulating compound which thorough- 
caps with the leads extending downwards through _ ly seals up joints between the laminations and end 
suitable bushings. The transformers are impreg- taps. 






|} Honger iron 
must not 
extend below 











See table for bore 
of ferminols Woll or crass orm 
AMPERES Dimen. A Bore of _Approx. WT., LB. List 
Primary Secondary Inchest Terminalt vet Boxed Style No. Price 
5 29 .245 90 125 242320 $77 OO 
10 5 29 . 245 90 115 9.42321 77 OO 
15 5 29 . 245 90 115 242322 77 OO 
20 5 29 .245 90 115 242323 77 0O 
25 5 29 .245 90 115 242324 77 0O 
30 5 29 .245 90 115 942325 77 00 
40 5 29 .245 90 115 9.42326 s80 00 
50 Ss 29 .370 90 115 942327 80 00 
60 5 29 .370 90 115 942328 80 OO 
75 5 29 .370 90 115 242329 80 0O 
80 5 29 .370 90 115 942330 80 OO 
100 5 274% 432 90 115 242331 80 00 
120 5 2714 .432 90 115 242332 80 00 
150 5 2744 ¢521 90 115 242333 80 00 
160 5 27% aye ki 90 115 242334 80 00 
200 5 27% -646 90 115 242335 85 OO 
250 5 28 747 90 115 242336 85 OO 
300 5 2834 .747 90 115 242337 85 00 
400 5 2814 .935 90 115 242338 85 OO 
500 5 2834 1,157 90 115 242339 85 00 
UYanger Irons 
Style No. Description eee 
109712 Set of hanger irons for type MB transformer 


*As determined by rating rules of A. I. E. E. a 
+These dimensions are for reference only. For official dimensions apply to the nearest district office, 


Order by Style Number 
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Section 3-B Westinghouse Instruments and Relays January, 1920 


CURRENT TRANSFORMERS—Continued 


TYPE KC (DRY TYPE) INDOOR 


Maximum Voltage 24,000* Test Voltage 56,000 for One Minute 


For 25 to 133-Cycle Circuits 
Capacity 50 Volt-Amperes, Compensated for 25 Volt-Amperes 


Type KC—Mounted in cast iron end caps which 
are filled with insulating compound. This con- 
struction insures ample insulation between the 
high voltage winding and the secondary winding or 
the core. 


Double Secondary Type KC—Similar an con- 
struction and voltage rating to the type KC, but 
have two independent secondary windings, each 
compensated for 25 volt-amperes. One of the 
transformers, therefore, takes the place of two 
ordinary transformers on the same circuit. 

















SINGLE SECONDARY DouBLE-SECONDARY 
A 3 ae : x See table lor bore of terminals. 
MPERES imen- sion ore 0 PPROX. 
: Pri- Second- sions A Terminals WT.,Ls. Style List 
1 mary ary Fig. Inchest Inchest Net Boxed No. Price 
Single Secondary 
5 5 1 30% t 112 142 182756 %100 00 
10 5 1 3014 { 112 142 182757 100 OO 
15 5 i 30144 t 112 142 182758 100 OO 
20 5 1 30% t 112 142 182759 100 00 
25 5, sake t 412 142)" 1827807” 100%ODE, Gov ton 
30 5 1 3014 t 112 142 182761 100 00 
40 5 1 30% t 112 142 182762 105 0O 
50 5 1 30% t 1190 1 40e S27 03 105 00 
} 60 5 1 30% t 112 142 182764 105 OO 
; 75 5 1 301% t 112 142 242299 110 0O 
; 80 5 1 3014 t 112 142 182765 110 OO 
100 5 1 374% .432 116 146 182766 110 0O 
1 120 5 1 37% 432 116 146° 182767 110 00 124" a 
150 5 1 37% .521 116 146 182768 115 0O : 
; 160 ie 1 37% 521 116 146 182769 115 00 Fic. 1—Approx.. DIMENSIONS{ OF SINGLE- 
200 5 1 37% .646 116 146 182770 115 00 SECONDARY 
250 5 1 37% 447" 2416 “146 eel Sadie 120 00 ; 
300 5 1 371% 747 116 146 182772 120 00 See table lor bore of terminals 
400 5 1 37% .875 116 146 182773 125 00 
iy 500 5 1 3716" 1,157 1) 216) 146ml Sande 125 00 
l Double Secondary 
aay 5 SiS. Qua oore t 160 199 182776 150 00 
10 S45 2, 3514 t 160 190 182777 150 00 
15) ice S45 oe 5 4 t 160 199 182778 150 00 
ty 20 eee S 4-5 ee 14 t 160 199 182779 150 00 
25 StS uate e <a5i7 t 160 199 182780 150 00 - 
3020) 54-5 aap was i 160 190 182781 15000 /enanole 
40 S+5) 2. 3514 t 160 190 182782 165 00 
50 5-5.) 2aeesoee t 160 1909 182783 165 00 
60 Fae Oe say t 160 199 182784 165 00 
75h) S457 2° anes ig t 160 190 242579 165 00 
80 Baus 2 as t 160 190 182785 165 00 
14! 100 Bet 5 ee aA a 432 165 195 182786 165 00 
i 120 5+5 2 42% .432 165 195 182787 170 00 
150 5/5 wee 4214 .521 165 195 182788 170° 00 
aE 160 S+5 2 424% .5219 165 195 182789 170 00 
200 5+5 2 424 .646 165 195 182790 170 0O 
250 Sao 2 4214 .747 165 195 182791 175 00 
| 2 BR is Bs deals U8 
; i A . 87: 6 h Fic. 2—A Scar. y 
| 500 S452.) 4244001.157) 165 0195) 1627045 9etS OO PERO. DONS no 
; *As determined by rating rules of A. I. E. E. 
ads are of cable and no terminals are furnished. 
+ These dimensions are for reference only. For official dimensions apply to the nearest district office. 
; 
7 
onl . Order by Style Number 
i bi i 940—6 
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January, 1920 Westinghouse Instruments and Relays Section 8-B 
CURRENT TRANSFORMERS—Continued 


TYPE MC (DRY TYPE)—OUTDOOR 
Maximum Voltage 24,000* Test Voltage 56,000 for One Minute 
For 25 to 133 Cycle Circuits 


Capacity 50 Volt Amperes, Compensated for 25 Volt Amperes 


These transformers are mounted in cast iron end nated with an insulating compound which thorough- 
caps with the leads extending downwards through ly seals up joints between the laminations and end 
suitable bushings. The transformers are impreg- caps. 





jp hole inhonger 
ITONS. 





See fable for bore of rerminals. 
Type MC witH HANGER IRONS ¢ Approx. Dimensionsf oF TYPE MC 


(Hanger Irons Not Included in Style Number and-Price.) 


AMPERES Bore at Approx. Wr., Ls. eeeeiast 
Primary Secondary Terminalst Net Boxed Style No. Price 
5 5 .245 125 155 242340 $125 OO 
10 5 245 125 155 24234 125 00 
15 5 245 125 155 24234 125 00 
20 5 245 125 155 242343 125 00 
25 5 245 125 155 242344 125 00 
30 5 245 125 155 242345 125 00 
40 5 245 125 155 242346 130 00 
50 5 .370 125 155 242347 130 00 
60 5 .370 125 155 242348 130 00 
75 5 .370 125 155 242349 135 00 
80 5 .370 125 155 242350 135 00j 
100 5 432 125 155 242351 135 00 
120 5 432 125 155 242352 135 00} 
150 5 521 125 155 242353 140 00 
160 5 .521 125 155 242354 140 00} 
200 5 646 125 155 242355 140 00, 
250 5 747 125 155 242356 145 00 
300 5 947 125 155 242357 145 00 
400 5 .935 125 155 242358 150 00 
500 5 1.157 125 155 242359 150 00 


Hanger Irons 


Style No. 7 Description List Price 
242576 Set of two Hanger Irons for type MC Transformer. ........6e-eseeere ee eereeereeees $12 00 


*As determined by rating rules of A. I. E. E. rhe ; rears 
{These dimensions are for reference only. For official dimensions apply to the nearest district office. 


940-7 
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Westinghouse Instruments and Relays 


January, 1920 


CURRENT TRANSFORMERS—Continued 


Maximum Voltage 3500* 





Type FS TYPE FB 


Except the 8000 and 10,000-ampere sizes these 
transformers have a potential rating of 3500 volts. 
By the use of longer insulating tubes over the 


THROUGH-TYPES FS AND FB (DRY TYPE) INDOOR 


Test Voltage 10,000 for One Minute 


For 25 to 133-Cycle Circuits 


circuit on a large system is extremely great, and the 
mechanical stresses set up between the primary and 
secondary windings of a current transformer due to 
this current are extraordinarily large. The ‘through 
type”’ of transformer is the only type in which these 
stresses are balanced up within the transformer itself; 
and they are therefore of special value where, due 
to special conditions, other types of transformers 
are liable to overstrain from such stresses. 


NotE—The 8000 and 10,000-ampere transformers 
are insulated for 500 volts. They are so constructed 
that they can be placed over a bus-bar in place, the 
two halves being joined by interleaving the lamina- 
tions of the magnetic circuit and inserting the bolts. 


primary conductor, they may be used at higher 
voltages up to and including 8000 volts. For trans- 
formers for higher voltages, information will be fur- 
nished on application. 


In sizes up to and including 1000 amperes, they 
have a capacity of 25 volt-amperes and are com- 
pensated for 10 volt-amperes; above 1000 amperes 
they have a capacity of 50 volt-amperes and are 
compensated for 25 volt-amperes. 


These ‘through-type’ transformers have no 
primary windings, but slip over a cable stud or 
bus-bar, which forms the primary of the transformer. 
The type FS is intended for cables and round studs, 
and the type FB for rectangular bus-bars. 





The momentary current due to a heavy short Type FB 8000 anp 10000-AMPERE PRIMARY 








{ Capacity Compensated Dimen- 
3 AMPERES Volt- for-Volt- sion Approx. WT., Ls. List 
: Primary Secondary Amperes Amperes Referencef Net Boxed Style No, Price 
| | Type FS for Cable or Stud 
, 600 5 25 10 1 8 28 125053 $ 25 00 
1a) 800 5 25 10 Ti 8 28 125054 27 00 
1000 5 25 10 I 8 28 125055 29 0O 
: 1200 5 50 25 I 8 28 125056 31 00 
1200 5 50 25 II 20 40 125057 31 00 
\ 1600 5 50 25 II 20 40 125058 36 00 
4 } 2000 5 50 25 II 20 40 125059 40 00 
' 2000 5 50 25 III 26 46 125060 40 00 
i 2400 5 50 25 III 26 46 125061 44 00 
+ 3000 5 50 25 Iil 26 46 125062 50 00 
| Type FB for Bus Bars 
By 600 5 25 10 IV 10 30 125063 25 00 
800 5 25 10 IV 10 30 125064 27 0O 
1000 & 25 10 IV 10 30 125065 29 00 
1200 5 50 25 IV 10 30 125066 31 00 
1200 5 50 25 V 20 40 12506 
i 1600 5 50 25 4 20 40 135008 36 00 
; 2000 5 50 25 V 20 40 125069 40 00 
H 2000 5 50 25 VI 30 50 125070 
2400 5 50 25 VI 30 50 125071 cota 
3000 5 50 25 VI 30 50 125072 50 0O 
4000 5 50 25 VII 44 69 219799 90 00 
; 5000 5 50 25 VIII 58 83 219800 
| 6000 5 50 25 IX 70 95 179908 ees ny 
! 8000 5 50 25 om 46 71 241776 125 00 
i 10000 5 50 25 x 56 81 241777 140 00 
*As determined by rating rules of A. I. E. E. 
4See table on next page. 
} 


Order by Style Number 
940—8 
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Westinghouse Instruments and Relays 


CURRENT TRANSFORMERS—Continued 


U8 hole in terminal! 
or leads. 6° 
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Outline Dimensions t 


DIMENSION, INCHES——————_—————., 
—For CABLE, STUD OR Bus Bars-— 
G H I 





Dimension Fi A B Cc D E 
Reference 8 Dia. 
Type FS for Cable or Stud 
1 114 754 5% 45% 154 144 
I 1 1184 914 5% ONE 
Il 1 1244 1052 65% 6 2% «(2M 
Type FB for Bus Bars 
IV 2 1% 0% 5% 5% % dts bee 14g 
Vm, a Se ee eae pa 
4 8 4 6 siete 4% : 
VIII 4 124% 1034 75% 934 23% 6 
ae ; 15 13% 8% 9% 354 6 


TYPE KR (DRY TYPE) INDOOR 
For Operating Relays and Circuit-Breaker Trip Coils 


Maximum Voltage 8000* Test Voltage 20,000 for One Minute 
For 25 to 133-Cycle Circuits 

These transformers are for 
use only with relays, or 
circuit - breaker trip coils. 
They have sufficient capacity 
for operating circuit-breakers 
within the limits of ordinary 
accuracy demanded in such 
service but should not be 


This line of transformers in capacities 5 to 200 
amperes inclusive is supplementary, for circuit- 
breaker use, to the through type FR transformers 
listed in capacities up to 500 amperes. 

These transformers have sufficient capacity to 
operate relays or trip coils and will have an error 
in ratio not exceeding about 10% where the load at 

4 amperes does not exceed 


27 volt-amperes at 25 cycles 
or 64 volt-amperes at 60 cy- 
cles. They should not be 
used with relays where the 
circuit-breaker trip coil is in 
series with the relay. 


used for connection to mea- 
suring instruments. The gen- 
eral type of construction is 
similar to type KA trans- 
formers, except that these 
are much smaller. 





Dimension Bore of 












AMPERES Terminals Approx. WT. List 

Primary Secondary Inches Inchest Net Boxed Style No. Price 
See table 5 5 3% 168 9 29 187788 $17 OO 
A-Approx—e\ for bore of 10 5 34 168 9 29 187789 17 00 
iz terminal. 15 5 3% .168 9 29 187790 18 00 
A a 20 5 3% .245 9 29 187791 18 00 
25 5 34 245 9 187792 18 00 
30 5 3% 245 9 29 187793 19 00 
40 5 3% 245 9 29 187794 19 00 
: 50 5 3% 370 9 29 187795 19 00 

8 “Approx. 

60 5 3% .370 9 29 187796 20 00 
75 5 414 .370 9 29 242577 20 00 
80 5 44 .370 9 29 187797 20 00 
100 5 5% 432 10 30 187798 21 00 
120 5 614 432 10 30 187799 21 00 
150 5 6% 521 10 30 242578 22 00 
160 5 6% .521 10 30 187800 22 00 
200 5 634 .646 10 30 187801 24 00 


*As determined by rating rules of A. I. E. E. 
+These dimensions are for reference only. For official dimensions apply to the nearest district office. 


Order by Style Number 940—9 


Approx. DIMENSIONST 
or Type KR 
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Section 8-B 


Westinghouse Instruments and Relays 
CURRENT TRANSFORMERS—Continued 
THROUGH-TYPE FR (DRY TYPE) INDOOR 


For Operating Relays and Circuit-Breaker Trip Coils 
For 25 to 133-Cycle Circuits 


January, 1920 











Type FR 


Through Type FR—Similar to types FS and FB; 
but in the capacities covered by this line, 100 to 500 
amperes inclusive, a through-type transformer can- 
not be made of sufficient accuracy for ordinary use 
in connection with measuring instruments. This 
line of transformers is, therefore, primarily adapted 
for circuit-breaker tripping, either through relays or 
by direct connection to the breaker. 


In order to obtain the advantage of a through- 
type transformer of low current rating for instru- 
ment service, these transformers may be so used 
where it is possible to calibrate the instrument with 
the transformer. This application can only be 
made in the case of ammeters, and requires the use 


of acalibration curve for eachinstrument. Thesame 
transformers should not, however, be used both for 
instrument work and circuit-breaker work. 


These transformers have sufficient capacity to 
operate relays or trip coils and will have an error in 
ratio not exceeding about 10% where the load at 4 
amperes does not exceed 25 volt-amperes at 25 
cycles or 55 volt-amperes at 60 cycles. They should 
not be used with relays where the circuit-breaker 
trip coil is in series with the relay. 





Approx. DIMENSIONSt OF TYPE FR 


Holes for Cable 


AMPERES DIMENSIONS INCHES 


Inches Approx. WT., Ls. List 


Primary Secondary A B Cc Diameter f Net Boxed Style No. Price 


Maximum Voltage 3,500, Test Voltage 10,000 for One Minute 


250 5 8% 5% 37% 114 1414 34 125077 $22 00 
300 5 8% ies 333 134 12 32 125078 23 00 
400 5 835 434 3% 2 10 30 125079 25 00 
500 5 84 4i4 314 2 9 29 125080 27 00 
Maximum Voltage 8,000, Test Voltage 20,000 for One Minute 
250 5 14% 5% 3% 114 1414 34 125085 24 00 
300 5 14% Sa: 38 134 12 32 125086 25 00 
400 5 14% 434 3% 2 10 30 125087 27 00 
500 5 1414 44 34 2 9 29 125088 29 00 
Maximum Voltage 14,400, Test Voltage 35,000 foi One Minute 
100 5 24 834 74 1 23 43 125089 32 00 
120 5 24 614 5% 1 194 40 125090 32 00 
160 5 24 6% 5% 114 18 38 125091 33 00 
200 5 24 534 4% 114 16% 36 125092 33 00 
250 5 24 5% 3% 114 144% 34 125093 34 00 
300 5 24 5 a5 3H 134 12 32 125094 34 00 
400 5 24 434 3% 2 10 30 125095 35 00 
500 5 24 4%, 34 2 9 29 125096 35 


+These dimensions are for reference only. For official dimensions apply to the nearest district office, 


Order by Style Number 


940-—10 
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Section 3-B 


CURRENT TRANSFORMERS—Continued 


TYPE OA (OIL INSULATED) 


Maximum Voltage 35,000* 


Test Voltage 81,000 for One Minute 


For 25 to 133-Cycle Circuits 


Capacity 50 Volt-Amperes, Compensated for 25 Volt-Amperes 





Type OA INDooR 


These transformers are designed for separate ° 


mounting, in compartments or otherwise. They 
are heavily insulated between primary and second- 
ary windings and form a barrier of great strength 
between the line and the instrument circuits. 
Double-Secondary Type OA—In cases where it 
is desirable to operate relays or circuit-breakers 
together with indicating instruments or watthour 





Type OA OutTpDooR 


secondary circuits can be furnished. The instru- 
ments can then be isolated from the relays or circuit- 
breakers, and the accuracy of the former will be 
unaffected by the heavy load represented by the 
latter, 


Outdoor Type OA transformers differ from the 
indoor type only in having high-voltage outlet bush- 


meters, transformers having two independent ings suitable for outdoor service. 

AMPERES Bore of Gals. Inpoort ; OuTDooR f 
Primary Secondary Terminals Oilt Style No. List Price Style No. List Price 
Single Secondary 

5-10 5 307 12 217450 $250 00 242360 $300 00 
10-20 5 .307 12 217451 250 00 242361 300 00 
15-30 5 .307 12 217452 250 00 242362 300 00 
20-40 5 .307 12 217453 250 00 242363 300 00 
25-50 5 .307 12 239609 250 00 242364 300 00 
30-60 5 .370 12 217454 250 00 242365 300 00 
40-80 5 .370 12 217455 250 00} 242366 300 00 
50-100 5 .432 12 239610 250 00 242367 300 00 
60-120 5 .432 12 217456 250 OO 242368 300 OO 
75-150 5 oak 12 239611 250 00 242369 300 00 
80-160 5 .521 12 217457 250 00 242370 300 00 

100-200 5 -646 12 217458 250 00 242371 300 OO 

- 125-250 5 747 12 217462 250 00 242372 300 00 

150-300 5 747 12 217463 250 00 242373 300 00 

200-400 5 .935 12 217464 250 00 242374 300 00 
Double Secondary 

55 00 85 00 


For double secondary add to list price of transformer 
Dimensions will be furnished on request. 


ee Weight—Single secondary, indoor 275 pounds; 
ary, indoor 475 pounds; outdoor, 495 pounds, add 80 pounds fo 


7 pounds per gallon. 


outdoor, 295 pounds; add 60 pounds for boxing. Double second- 
r boxing. Weights do not include oil; oil weighs approximately 


The current transformers have two primary windings which can be connected in series or parallel to give the lower or higher 


current rating listed. 
*As determined by rating rules of A. I. E. E. 


tTransformers are regularly shipped in their own tanks without oil—oil is shipped separately. 


they should be filled with clean dry oil immediately. 


tIndoor type shipped with high-voltage terminal in place. 


On receipt at destination 


Order by Style Number 
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CURRENT TRANSFORMERS—Continued 


TYPE OB (OIL INSULATED) 
Test Voltage 108,000 for One Minute 


For 25 to 133-Cycle Circuits 


Maximum Voltage 47,000* 


Capacity 50 Volt-Amperes, Compensated for 25 Volt-Amperes 


These transformers are similar to the type OA Outdoor Type OB Transformers differ from the 
transformer, but havea voltage rating of 47,000 volts. indoor type only in having outdoor type high- 
Double Secondary Type OB—These are similar voltage outlet bushings. 
to the double secondary type OA, but have a voltage These transformers have two primary wind- 
rating of 47,000 volts. ings which can be connected in series or parallel 
to give the lower or higher current rating listed. 





Inpoor TyPE OB 


AMPERES Bore of Gals. INDOOR OuTDOooR 
Primary Secondary Terminals Oilt Style No. List Price Style No. List Price 
Single Secondary 

5-10 5 .307 56 217465 500 00 2423856 600 00 
10-20 5 .307 56 217466 cea oo 242386 ae oo 
15-30 5 ,307 56 217467 500 00 242387 600 OO 
20-40 5 307 56 217468 500 00 242388 600 00 
25-50 5 .307 56 239612 500 00 242389 600 00 
30-60 5 .370 56 217469 500 OO 242390 600 00 
40-80 5 .370 56 217470 500 00 242391 600 00 
50-100 5 -432 56 239613 500 OO 242392 600 00 
60-120 5 .432 56 217471 500 00 242393 600 00 
75-150 5 5521 56 239614 500 OO 242394 600 GO 
80-160 5 521 56 217472 500 00 242395 600 00 

100-200 5 646 56 217473 500 00 242396 600 00 

125-250 5 747 56 217477 500 00 242397 600 00 

150-300 5 . 747 56 217478 500 00 242398 600 00 

200-400 5 -935 56 217479 500 00 242399 600 90 
Double Secondary 


For double secondary add to list price of transformer......... Rreatereas stots 85 00 135 00 


Dimensions will be furnished on request. 

Approximate Weight—Single secondary, indoor, 850 pounds; outdoor, 525 pounds; add 150 pounds for boxing. Double 
secondary, indoor 700 pounds; outdoor, 770 pounds; add 175 pounds for boxing. Weights do not include oil; pil weighs approx- 
imately 7 pounds per gallon. 


*As determined by rating rules of A. I. E. E. i ra i se. 
+Transformers are regularly shipped in their own tanks without oil—oil is shipped separately. On receipt at destination 
they should be filled with clean dry oil immediately. 


Order by Style Number 
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CURRENT TRANSFORMERS—Continued 


: _ TYPE OC (OIL INSULATED) 


Maximum Voltage 70,000* 


Test Voltage 160,000 for One Minute 


For 25 to 133-Cycle Circuits 


Capacity 50 Volt-Amperes, Compensated for 25 Volt-Amperes 


These trasformers are similar to the type OA 
transformers, but havea voltagerating of 70,000 volts. 

Double Secondary Type OC—Similar to the 
double secondary type OA, but havea voltage rating 
of 70,000 volts. 





Type OC INDooR 


Outdoor Type OC Transformers differ from .the 
indoor-type only in having outdoor-type high voltage 
outlet bushings. f . 

These transformers have two primary wind- 
ings which can be connected in series or parallel 


to give the lower or higher current rating listed. 






4 
4 


A tii TS oa 


Type OC OvutTDoor 


AMPERES Bore of Gals. INDOOR OvuTDOOR : 
Primary Secondary Terminals Oilt Style No. List Price Style No. List Prioe 
Single Secondary 

5-10 5 307 7 60 217680 $600 00 242400 $750 0O 
10-20 5 307 60 217681 600 00 242401 750 00 
15-30 5 307 60 217682 600 00 242402 750 00 
20-40 5 307 60 217683 600 00 242403 150 00 
25-50 5 307 60 239615 600 00 242404 750 00 
30-60 5 370 60 217684 600 00 242405 750 00 
40-80 5 370 60 217685 600 00 242406 750 00 
50-100 5 432 60 239616 600 0O 242407 750 00 
60-120 5 432 60 217686 600 00 242408 750 00 
75-150 5 521 60 239617 600 00 242409 750. 00 
80-160 5 521 60 217687 600 00 242410 750 00 

100-200 5 646 60 217688 600 00 242411 150-00 
125-250 > 747 60 217692 600 00 242412 750 00 
150-300 5 747 60 217693 600 00 242413 750 0O 
200-400 5 935 60 217694 600 00 242414 750 00 
Double Secondary 
For double secondary, add to list price of transformer.............-.. 150 00 200 00 
Dimensions and Weights will be furnished on request. F 
Approximate Weight—Single secondary, indoor 575 pounds; outdoor, 700 pounds; add 175 pounds for boxing. . Double 


secondary, indoor 900 pounds; outdoor 1025 pounds; add 200 pounds for boxing. Weights do not include oil; oil weighs approx- 


imately 7 pounds per gallon. 


*As determined by rating rules of A. I. E. E. 


{Transformers are regularly shipped in their own tanks without oil—oil is shipped separately. On receipt at destination they 


should be filled with clean dry oil immediately. 


Order by Style Number 
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VOLTAGE TRANSFORMERS 


60,000-VoLT OUTDOOR 
O1L-INSULATED 


Dry Type—The dry-type voltage transformers are 
mounted in end frames and are adapted for use on 
voltages up to 6000. The end frames of trans- 
formers up to and including 2000 volts have lugs 
cast on them for mounting fuse blocks. 


Oil Insulated Type—The oil-insulated type volt- 
age transformers are designed for use on voltages 
from 200 to 70,000. Up to 14,000 volts they are 
mounted in cases made to fit in cells or in the limited 
space behind switchboards. For voltages up to 
3500, they are mounted in cast iron cases provided 
with mounting lugs. For voltages above 3500, 
the transformers are built for floor mounting. For 
voltages of 4000 to 12000 inclusive, the transformers 
are so designed that the high-voltage leads can be 
brought through either the top or the sides of the 
case, by means of the extra bushing holes and flanges. 
This feature is of particular advantage in switch- 
board wiring. 


Outdoor Type—Oil insulated transformers for 
outdoor operation can be furnished for standard 
voltages—prices for outdoor transformers of voltages 
lower than those listed will be supplied on request. 


Semi-Portable Type—In the ordinary form of 
portable voltage transformers, extreme accuracy is 
sacrificed to obtain portability and convenience of 
application. The semi-portable transformer is the 





22,000-VoLT INDOOR 





Dry-TYPE 
O1L-INSULATED 


standard dry-type transformer fitted with a special 
carrying handle and terminals as shown. 


The ratio of transformation should be such as 
to give a nominal voltage of 100 on the instruments. 
Thus, for a 2200-volt circuit, a 2000-100 ratio should 
be used, making the normal voltage on the instru- 
ments 110. Transformers for any special ratio or 
voltage not listed herein can be supplied, but it is 
recommended that standard transformers be ordered 
whenever possible. 

Choke Coils—For protection against line surges, 
transformers designed for voltages of 22,000 and 
above, have choke coils mounted in their cases and 
connected between the transformer windings and 
the line. 





SEMmI-PoRTABLE DRY-TYPE 
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VOLTAGE TRANSFORMERS—Continued 


Fuse Protection—The style number and list price 
of voltage transformers do not include fuse blocks. 
Front-connected fuse blocks made of glazed 
porcelain are available. They are adapted to the 
protection of instrument transformers up to 2500 
volts. The base can be bolted to the fuse block 


Capacity, 200{ Volt-Amperes 


supports on standard Westinghouse dry-type volt- 
age transformers, thus economizing space and mak- 
ing a compact equipment. « For description, dimen- 
sions, ratings, and prices of instrument-transformer 
fuse blocks, see catalogue on ‘‘Westinghouse Miscel- 
laneous Switches and Carbon Circuit-Breakers.” 


Compensated For 15 Volt-Amperes 


Nominal Secondary Voltage, 100 


Dry-Type—Indoor 





25 CycLEs— 60 CyYcLEs 
Primary Maximum Maximtum 
Volts at Continuous APPROX. Continuous APPROX. 
100 Volts Primary Wr. Le. Style List Primary Wr.* Ls. Style List 
Secondary Voltage Net Boxed Oo. Price Voltage Net Boxed No. Price 
200 240 28 53 30901 $ 31 00 240 22 42 30057 $8 27 00 
400 480 30 55 30902 33 00 480 22 42 30058 28 00 
500 600 30 55 10333 33 00 600 25 45 10369 29 00 
600 720 37 62 10352 35 00 720 28 53 10347 30 00 
1000 1200 37 62 30055 36 00 1200 28 53 30053 32 00 
2000 2400 39 64 30056 43 00 2500 28 53 30054 36 00 
3000 3600 60 85 10370 50 00 3600 33 58 10371 41 00 
4000 4800 63 93 10374 55 00 4800 50 75 103875 46 00 
5000 5800 70 100 10004 60 00 6000 55 80 10372 51 00 
6000 6800 85 115 10351 68 00 7200 60 85 10373 56 00 
Semi-Portable Dry-Type 
200 240 34 63 269954 38 50 240 28 52 269948 34 50 
400 480 36 65 269955 40 50 480 28 52 269949 35 50 
500 600 36 65 269956 40 50 600 31 55 269950 36 50 
600 720 43 72 269957 41 50 720 34 63 269951 36 50 
1000 1200 43 72 269958 43 50 1200 34 63 269952 39 50 
2000 2400 45 74 269959 50 50 2500 34 63 269953 43 50 
Oil-Insulated Type 
25 CYCLES 60 CYCLES 
Primary Maximum Maximum 
Volts at Continuous APPROX. Continuous APPROX, 
100 Volts Primary Wr.* Lp. Gal. Style List Primary Wr.* Ls. Gal. Style List 
Secondary Voltage Net Boxed Oil No. Price Voltage Net Boxed Oil No, Price 
Indoor 
200 240 OZ 77 1 10353 $ 70 00 240 52 77 1 10354 $ 60 00 
400 480 54 80 1 10281 70 0O 480 52 77 1 10355 60 00 
500 600 54 80 1 10344 70 00 600 52 77 1 10356 60 00 
600 700 54 80 1 10345 75 00 720 De 77 1 10368 65 OO 
1000 1180 62 88 1% 9994 85 00 1200 52 77 1 9992 75 00 
2000 2360 80 110 1% 9995 90 00 2500 52 did 1 9993 80 00 
3000 3600 83 115 1% 10334 100 00 3600 57 85 1 10335 F 90 00 
4000 4800 100 130 4 10449 125 00 4800 85 120 4 10450 100 00 
5000 5800 115 145 4 10451 150 00 6000 90 125 4 10452 115 00 
6000 7200 130 150 + 10453 165 00 7200 95 130 4 10454 125 00 
10000 12000 170 210 6 10441 200 00 12000 150 190 6 10358 140 00 
12000 14000 205 250 6 97604 225 00 14400 175 215 6 97605 ,150 00 
15000 17500 260 320 114% 10359 375 00 18000 210 270 10 10349 280 00 
20000 24500 485 665 20 271671 550 0O 24500 450 640 19 271667 450 00 
30000 35000 750 1000 36 271672 650 00 35000 460 650 ze 271668 550 00 
40000 47000 900 1150 42 271673 850 00 47000 750 1000 42 271669 750 00 
60000 70000 1500 1675 85 271674 2150 00 70000 1100 1470 85 271670 1050 00 
Outdoor 
20000 24500 535 715 20 271679 750 00 24500 500 690 19 271675 650 00 
30000 35000 700 950 36 271680 850 OO 35000 510 700 23 271676 750 00 
40000 47000 975 1225 42 271681 1050 00 47000 825 1075 42 271677 950 00 
60000 70000 1400 1770—s 85 271682 1350 00 70000 1200 1570 = 85 271678 1250 00 


*Weights given do not include oil. Weight of oil per gallon is approximately 7 pounds net and 9 pounds gross. 
tFor 500-volt-ampere dry-type voltage transformers see ‘Accessories’ for ‘Generator Voltage Regulators.” 


Order by Style Number 
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VOLTAGE TRANSFORMERS—Continued 


OUTLINE DIMENSIONS 


Switchboard{ Dry-Type 





























Fuse Brock, StyLe No. 56359, APPLIED TO 
TRANSFORMERS, STYLE Nos. 10352, 10333, 


AND 30902, BY STRAP, STYLE No. 229104 


{Dimensions of semi-portable dry-type are the same except 
These dimensions are for reference only. For official dimensions avoly to the nearest district office. 


FIG: 2 
25 CYCLES 60 CYCLES 
Primary DIMENSIONS—INCHES Weicur | DIMENSIONS—INCHES WEIGHT 
Voltage Fig ee Fig Se 
Mo Cas B Cc D E | Net |Bored|| | A B a D E | Net | Boxed 
200 1 4 8 55 71% 575 | 28 53 1 4 114 5i5 Tr 4% 22 42 
‘400 1 4% 84 53 1% Sis 30 55 1 A 1% 5i5 7 44% 22 42 
500 1 4% 8% 548 1% Sis | 30 55 1 4% 734 Sis 7 4k 25 45 
. 600 1 6 10 lis 7% Sis | 37 62 i t 8 Sis 1% Sis 28 53 
1000 1 6 10 Tis 7% Sis 37 62 1 4 8 Sue 1% 576 28 53 
2000 1| 6% | 10% 748 1% 57; | 39 64 |} 1 | 4 8 5 ie 1% Frees EoS 
3000 2 6% 1134 6% 9H 67 | 60 85 1 5 9 6x 1% Sia 33 58 
4000. 2 13% 12% 6% 9H 635 | 63 93 2 | 5% 10% 6% 9 635 50 75 
5000 21 7% | 12% 6% ot 6, |. 70 | 100 || 2 | 5% | 10% 614 914 63; | 55 |. 80 
6000 2| 7% | 12% 6% ou 6a | 85 | 115 || 2 | 6% | 11% 6% pes 63; | 60 | 85 
| Siebel I a ee 





Fusr Biock, Styte No. 117375, APPLIED TO 
TRANSFORMERS STYLE Nos. 30055 AND 
30056, BY STRAP, STYLE No. 168041 


for the handle and terminal blocks. 
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VOLTAGE TRANSFORMERS—Continued 


OUTLINE DIMENSIONS 


Oil-Insulated Type 





DIMENSIONS—INCHES 





Primary 





























Voltage 25 CyYCLEs 60 CYCLES 
: A A A 
Eig teen | Be Cae Dele. pert G Riga ees eee Pe) Die Cant) ere te Boe iG 
Indoor | Outdoor Indoor | Outdoor 
\ 1434 Preven a \ SSTERAT Tat ee tl. 1 1434 CE AALD, SSA IZaate Tate Lok: 
ki 16% fer frg25. 1 SS PB a TES ieee. eee 1434 erty) lero gugteasch sigh) Wor 
t, 24% ifatans 1734|1054|2254/1154/1354)193¢ 2 2454 ateas 1784/1054 /2254|115% 1354|193% 
\o 30% .... |173¢|1076]2834|1174|1334|24%| 2 30% .... |1784|1074|2814111 7411334 |244% 
3 62% Brie g [LOFSIL4 ADS Ieee. 0. igahtee 3 463% ele [197K] 14 fela4gel ce. Pocc foe 
4 46% 4514 |3514]1574|24341301¢]2284] 6 4 44% 43% |3514|1574|24141301412284| 6 
4 52% 53 4114/1814 |3014 |3634]28 9% 4 514% 52% 1354611574 |2934|3014 2234 
4 6414 614% |4134|181%41341%|3634128 | 934] 4 6234 60 4114|1814|321%|3634|28 | 9% 
4 75 76 5314]2234|4034|4834|36 12 4 75 16 53¥4|2234|4094)4834|36 |12 











*Number of rain shields on outdoor terminal and structural details of indoor terminal vary with the voltage. 


These dimensions are for reference only. For official dimensions. apply to the nearest district office. 
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PORTABLE CURRENT TRANSFORMERS 





PLUG-TYPE PoRTABLE CURRENT TRANSFORMER 


Accuracy—Portable current transformers are gen- 
erally used for emergency tests in the field and are 
therefore made smaller in size and lighter in weight 
than the switchboard instrument transformers in 
order to facilitate their portability. It is therefore 
necessary to work the material in these at a some- 
what higher density than in the case of switchboard 
transformers so that the error in ratio, will be 
somewhat greater than for switchboard-type trans- 
formers. 

Capacity—These current transformers are rated 
at a current which gives 5 amperes secondary. 
Since 5 amperes represents the full scale rating of 
most instruments, the transformers are usually 
applied to a circuit whose full-load rating is about 
65 per cent of the rating of the transformer. They 
therefore should not be used for continuous operation 
on a load greater than 65 per cent of their rated 
primary current, and for not more than two hours 
at full primary capacity, but can be used for short 
periods on loads of 150 per cent rated primary current. 

Secondary Capacity — All the portable current 
transformers listed are compensated for 10 volt-am- 
peres load at five amperes secondary. Except 
where noted to the contrary, they are for use on 
either 25 or 60-cycle circuits 


Plug-Type 

Construction—The coils of the primary can be 
connected either in series, in series-parallel, or in 
parallel, by means of connecting plugs to obtain a 
suitable ratio. 

These transformers are contained in a neat wooden 
case with a cover and handle for carrying. 

Insulation—The plug-type transformers are in- 
sulated for use on 2500-volt circuits. 

Accuracy—The ratio accuracy of the plug-type 
transformers is guaranteed to be within one per 
cent at the full-current rating with each ratio setting 


THROUGH-TYPE PORTABLE CURRENT 
TRANSFORMER, STYLE No. 37281 


when used with a load of 10 volt-amperes on the 
secondary. 
Through-Type 

Construction—The through-type transformer is 
constructed so that the conductor of the circuit to 
be measured forms the primary winding. The con- 
ductor is passed through the hole in the case once 
for the highest rating, twice for the middle rating, 
and four times for the low rating. It is mounted in 
a wooden case with handle for carrying. 

Insulation—Style No. 29796 is insulated for 
2500-volt circuits and Style No. 37281 for 500 volts. 
It is assumed that for higher voltages they will be 
used over cable having sufficient insulation for pro- 
tection of operator and instrument. 

Accuracy—The ratio accuracy of the through- 
type transformers is guaranteed to be within one 
per cent at the full current rating with each ratio 
setting when used with a load of 10 volt-amperes 
on the secondary. 


Split-Type 
Application—These transformers are used for 
making measurements of current in circuits that it 
would be inconvenient or impossible to open, in 
stations or on large systems. Except Style No. 





_ Spiit-TypE TRANSFORMER 
Style No. 117508, for use with type PR ammeter 
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PORTABLE CURRENT TRANSFORMERS—Continued 





CLOSED 





SpLit-TyPpE PORTABLE CURRENT TRANSFORMER 


117508 they may be used without special calibra- 
tion with any standard ammeters having 5-ampere 
coils- 

Construction—The iron core of the split-type 
transformer is built in the shape of a rectangle with 
an opening through its center, the opening varying 
in size according to the capacity of the transformer. 
One side of the core is detachable so that the other 
part of the core can be slipped over the conductor 
and the detached side then clamped tightly in place. 

Each transformer is suitable for only one primary 
current, but can be used for one-half or one-quarter 
normal current by passing the conductor two or 
four times through the opening. It is mounted ina 
metal case with metal handle cast on case. 

Insulation—The split-type current transformers 
are insulated for use on 6600-volt circuits, it being 
assumed that for higher voltages they will.be used 
over cable having sufficient insulation for the pro- 
tection of the operator and instrument. 

Accuracy—The ratio accuracy of the split-type 


transformer is guaranteed to be within two per cent 
at the full current rating when used with a load of 
10 volt-amperes on the secondary. 

In a split-type transformer the phase displacement 
is high, due to the fact that the magnetic circuit is 
broken by two small air gaps. It is also a variable 
quantity as the contact will vary every time the 
transformer is opened and closed. The effect of 
phase displacement is to make a watthour meter or 
wattmeter read high, especially at low line power 
factor. This error varies roughly from 44 to 1% 
per cent at 90 per cent line power factor to 3 to 8 
per cent at 50 per cent line power factor. For this 
reason the split-type current transformer is not 
suitable for use with wattmeters or watthour meters. 

Type PR Portable Testing Outfit—A testing 
outfit consisting of split-type transformers, Style 
No. 117508, type PR ammeter, and leads is des- 
cribed on the pages on type PR ammeters. 

Style number and price include transformer com- 
plete as described. 


Primary DIMENSIONS—INCHES 
Amperes Opening for APPROXIMATE 
at 5 Amp. Approx. Primary Wrt.—Lss. : 
Secondary Overall Conductor Net Shipping Style No. List Price 
Plug-Type 
10, 20 or 40 Gigwioy zag ty: Hab Dl. 15 35 " 29795 $65 0O 
25, 50 or 100 Gi xX 84435424 We eats 15 35 35591 65 00 
Through-Type 
100, 200 or 400 7 x7 x4 2 (dia.) 15 35 29796 50 OO 
400, 800 or 1600 86x 754x5 2 x4 20 40 37281 55 00 
’ Split-Type 
8 (scott nen oo 28 
800 oe 7 62 00 
1000 11144x10x7% 1%x3% 35 50 108145 64 00 
1200 . 108146 66 00 
1200 108147 66 OO 
1600 1234x1014x7 214x3% 40 65 108148 68 OO 
2000 108149 72 00 
2000 108150 72 00 
2400 11x127%%4x6% 3144x3% 45 70 108151 76 00 
3000 108152 80 00 
Split-Type For Testing Set 
Opening in 
Transformer 
Full Scale for APPROXIMATE 
frequency Capacity Conductor Wr.—Les. ; 5 
ycles Amperes Description Inches Net Shipping Style No. List Price 
60 125 or 250 Transformer only 184x1% 1914 35 117508 $65 00 


Order by Style Number 
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PORTABLE VOLTAGE TRANSFORMERS 





Construction—These voltage transformers are 
of the improved core type mounted in wood cases 
with aleather handle. They have insulated bind- 
ing posts for the secondary connections and uninsu- 
lated binding posts for the primary. The primary 
binding posts are left uninsulated because it is im- 
possible to insulate them sufficiently for perfect saf- 
ety under all conditions, anda partly insulated ter- 
minal is considered to’ be more dangerous than a 
bare one. 


Insulation—For 660 and 2200-volt transformers 
the primary winding will stand a test of 10,000 volts. 
For 440-volt transformers the primary winding will 
stand a test of 5000 volts. The secondary winding 


Primary 


in all cases is tested at 2000 volts. 

Accuracy—The ratio accuracy of these trans- 
formers is guaranteed to be within }4 per cent of the 
full voltage rating when used with a load of 15 
volt-amperes on the secondary. They will carry a 
load of 100 volt-amperes continuously. 

Secondary Capacity—All portable voltage trans- 
formers listed are compensated for 15 volt-amperes 
at 110 volts secondary. Without appreciable change 
in accuracy, the 25-cycle transformers may be used 
on 60 cycle and the 60-cycle transformers on 133 
cycles. 

Style number and price include transformer com- 
plete as described. 


Volts Approx. Overall 
at 110 Volts Dimensions Approx. WT., LBs. 
Secondary Inches Net Shipping Style No. List Price 
For 25-Cycle Circuits 
440— 220 215976 $82 00 
660— 330 10x534x10% 27 48 \215978 86 00 
2200-1100 190797 90 00 
For 60-Cycle Circuits 
660-330 318077 66 00 
6 0 9 yex5 asx 83 18 33 
2200-1100 ea a 1238827 68 00 


Order by Style Number 
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WESTINGHOUSE DISTRIBUTION TRANSFORMERS 


POLE, PLATFORM, OR MANHOLE MOUNTING 


SINGLE OR THREE-PHASE 


Distribution transformers range in capacity from 
1 to 200 kilovoltamperes and are listed for voltages 
from 460 to 34,500 volts, both 25 and 60 cycles. 
As no one form of construction is best adapted for 
this wide range of capacity and voltage, Westing- 
house distribution transformers are made in four 
different forms of construction; the particular con- 
struction used is determined by consideration from 
all standpoints as to which design is best suited for 
the particular voltage, capacity, and frequency. 


ForM OF 
CONSTRUCTION GENERAL APPLICATION 


. Single-PhaseTransformers for 460, 575 and 
Distributed -Shell { 2300-Volt distribution service. 
Single-Phase Transformers for distribution 


service from 4600 to 23,000 volts. : 
Rectangular-Core 4 Three-Phase Transformers for distribution 


service from 460 to 23,000 volts, 
Single and Three-Phase Transformers for 
34,500 volts distribution service. 
: Large capacity 25-cycle transformers for distri- 
Simple-Shell Late service from 2300 to 13800 volts. 


Cruciform-Core { 


Distribution transformers are required for pole, 
platform, or manhole mounting, single or three- 
phase, and to distinguish not only the form of con- 
struction but also the class of service, Westinghouse 
distribution transformers are listed under eleven 





different types, as follows: Fic, 1—Group oF STEEL-CLAD TyPE S TRANSFORMERS 
TYPE CLASS OF SERVICE ForM oF CONTRUCTION ; 
S Single-Phase, Pole or Platform-Mounting Distributed-Shell a. 
SA Single-Phase, Pole or Platform-Mounting Distributed-Shell # 
SM Single-Phase, Manhole-Mounting Distributed-Shell py 
SK ’ Single-Phase, Pole or Platform-Mounting Rectangular-Core th) 
SKA Single-Phase, Pole or Platform-Mounting Rectangular-Core ; ; ; 
SKM Single-Phase, Manhole-Mounting : Rectangular-Core 
ST Three-Phase, Pole or Platform-Mounting Rectangular-Core '} 
STM Three-Phase, Mannole-Mounting Rectangular-Core : 
SC Single-Phase, Platform-Mounting Cruciform-Core rey 
SCT Three-Phase, Platform-Mounting Cruciform-Core qf 
ss Single-Phase, Platform-Mounting Simple-Shell 
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Distributed-Shell Rectangular-Core Cruciform-Core Simple-Shell 


Fic. 2—D1acraMs oF ARRANGEMENTS OF CoILS AND MAGNETIC CIRCUITS OF WESTINGHOUSE DISTRIBUTION TRANSFORMERS 


(In these diagrams, the coils are indicated by oblique or crossed oblique tines; and the iron by horizontal or vertical lines o» 
by unshaded portions.) 1619-31 
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Fic. 3—Co1ts AND Iron or DISTRIBUTED-SHELL 
STEEL-CLaD TyPE S TRANSFORMER 


DISTRIBUTED-SHELL 
TYPES S, SA AND SM 


with a four-part magnetic circuit. 


coils. 


of the tank. 


position in the case during shipment. 





+S 9 


High.Voltage Lead of treated. 
sloth braid-covered cable. 





Upper end frame. 
Upper locking bolt. 


: ; Lifting Lug 


Steel Braces hold transformer 
in position 


tween tank and cover maintains 
yh ’ gasket in position in groove of 
wy | Cover 


| ; 4 Joint of regular contour be- 
uit} ; 


Westinghouse Distribution Transformers 


General—The distributed-shell form of con- 
struction consists of concentric rectangular coils 


The laminations are clamped top and bottom 
with steel end-frames, which are held together by 
locking irons and which remove all strain from the 
The transformer is centered by a projection 
in the bottom of the tank and is locked in position 
by means of wrought iron braces welded to the 
upper end-frame and bolted to the sides at the top 
In this way positive insurance is pro- 
vided that the transformer will be held securely in 
The tanks 
and covers are of sheet-steel pressed to shape and 
welded by the oxy-acetylene process, this construc- 
tion combining maximum strength with minimum 
weight. An exception is made in the case of the 
1, 2, and 3 ky-a., 60 cycleand 1 and 2 ky-a. 25-cycle 
transformers which have machine-moulded cast- 





January, 1920 


CONSTRUCTION - 


Weather proof Sheet-Steel 
cover with over-lapping sides 
to prevent entrance of moisture. 
















Sherardized wing bolt fastens: 
cover firmly to tank. 


High-Voltage Bushing babbit- 
ted in re-entrant corner of tank, 
thus protected from mechan- 
ical injury. 


Weather- proof Sheet- Steel 
tank having minimum weight 
with maximum strength. 


High-Voltage Lead of weather. 
proof braid covered treated. 
cloth. cable. 


Hole for lag screws. 


Fic. 4—STEEL-CLAD TyPE S TRANSFORMER (Showing Two-Piece 
Hanger Irons Bolted On, Ready for Hoisting to Crossarm) 


iron tanks, for the reason that there is a very small 
saving in weight to be achieved by making the cases 
of these small capacities of sheet-steel instead of 
cast-iron. The sheet-steel tanks are rendered thor- 
oughly weatherproof by the application of a coat of 
special paint to the tank surfaces which have pre- 
viously been sand-blasted to remove all scale and 
dirt and to form a roughened surface for the adhe- 
sion of the weatherproof coating. The coating of 
paint is given a heat treatment in an oven specially 
designed for this purpose. This is continued for 
several hours until the coating is thoroughly dry 
and hard and has in fact become integral with the 
roughened tank surface. A finishing coat of a 
heavy oil paint is next applied and baked on, giving 
the case a smooth and pleasing finish which is im- 
pervious to the action of the weather. 

The distributed-shell type of construction, (rec- 
tangular coils with two large and two small mag- 
netic circuits—see Figure 2), has a relatively small 
mean turn of iron and copper, which results, at the 
voltage and capacity for which it is used, in a 


Correct Cold-Oil Level marked 


TTT oe inside tank 


\ Sealing Compound poured in- 
Pay to bushing 


— 
Porcelain Spacer Supports and 
insulates high-voltage leads 





To [ift coils and iron out of tank 
place hooks under upper braces. 


Porcelain Spacer supports and 
insulates low-voltage leads. 


ze Faget I 


Low-voltage leads of treated. 
cloth braid-covered cable 


{ | Fic. 5—Tor View (Cover REMOVED) OF SMALL-CAPACITY STEEL-CLAD TYPE S TRANSFORMER (All Parts Accessible for Inspection) 
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DISTRIBUTED-SHELL CONSTRUCTION—Continued 


well-balanced electrical performance (high efficiency, 
good regulation and low exciting current) for a 
given weight of material. 


Insulation—An exclusive feature of Westinghouse 
distribution transformers is the use of machine- 
moulded mica-micarta barriers between windings. 
The barriers are continuous and uniform in mechani- 
cal and electrical strength, and contain several 
layers of built-up sheet mica. The dielectric 
strength of these barriers is shown by the fact that 
the tubes used for 2300-volt transformers have an 
ultimate breakdown strength when tested under oil of 
around 70,000 volts although they are only approxi- 
mately #; inch in thickness. Channel pieces of 
mica on the smaller sizes and micarta or fullerboard 
collars of insulation on the larger sizes are placed 
along the ends of the high voltage coils. This 
insulation provides protection from abnormal volt- 
age stresses between the coils and the magnetic 
circuit caused by high-frequency line-surges. 

Standard Steel-Clad Type S Transformers are 
not supplied with terminal blocks, but instead por- 






Additional Insulation at corners. 






Double layer 
of cotton 
tape. 


Mica-Micarta Channel Pieces 
- provide targe-creepage distance 
between coil and iron and give 
added protection against highs 
frequency surges. 
















Fic. 6—MACHINE-MouLDED Mica-MIcARTA BARRIERS 


careful inspection and testing at all stages of man- 
ufacture. The high-voltage coils are sub-divided 
into a number of sections to reduce the voltage 
stress between layers. In certain sizes, from 5 to 
15 kv-a. inclusive, special machine-wound high-volt- 
age coils of round wire are used. ‘These are so 
wound that each wire lies in a gutter formed by 
two other wires of the preceding layer. This con- 
struction makes a very strong coil mechanically, 
prevents crawling of the wires and gives an excel- 
lent space factor. The low voltage coils are of 
round wire or copper strap, wound directly on 
micarta barriers. 

Magnetic Circuit—The four-part magnetic cir- 
cuit is built up with L-shaped punchings of non- 
aging silicon steel. This steel is manufactured 
under rigid Westinghouse specifications but the 
steel from different heats is necessarily subject to 
slight variations in quality. To insure uniform 
magnetic characteristics the sheets are graded 
after annealing and the highest grade only is 
selected for use in the manufacture of Westing- 
house distribution transformers. The effect of 


Fic. .7—Macumne-Wounp Hicu-Vortace Cor or Distrrsutep- Punching out the sheets is to increase the hys- 


SHELL (TYPE S ) TRANSFORMERS 
(Partially Complete, Showing Micarta Channel Pieces) 


celain spacers, mounted on the wrought-iron straps 

‘or on the end-frames are provided to insulate and 
support the leads between the coils and the porce- 
lain bushings. Wherever it is necessary to furnish 
‘a terminal block, such as in the case of a trans- 
former with high-voltage taps, the terminal block 
is Submerged below the level of the oil to prevent 
flash-overs, due to lightning 
surges, from the terminal studs 
to the case. The bushings used 
with the steel-clad.. Type S 
Transformers are larger than 
have previously been furnished; 
providing a longer flash-over 
distance. This feature is par- 
ticularly desirable on account of 
the increasing use of the 2300- 
4000-volt, 3-phase, 4-wire sys- 
tem with resultant greater strain 
from this service on the 2300- 
volt transformer bushings. 


. Coil Construction—All coils 


are wound separately on moulds 
or micarta tubes. This permits 





teresis loss and this effect is removed by re- 
annealing the punchings. 

It is a well-known fact that much vigilance is 
necessary to insure uniformity of iron loss and excit- 
ing current. In Westinghouse distribution trans- 
formers the special arrangement of the magnetic 
circuit, which has a minimum mean length of turn, 
combines with careful selection of the steel, double 
annealing, enamelling and weighing, to produce a 
uniformly low iron loss. A small exciting current 


Connector between sections of 
inner and outer low-voltage coils. 


= Ventilating Duct formed byclear- 
ance between coil and barrier. 


Doves > Micarta Barriers, uniform in 
a thickness and of high dielectric 
and mechanical strength, contain 
layer of pure mica. 


Outer Coil of Low-Voltage Winding. 
High-Voltage Winding. 


Inner Coil of Low-Voltage Winding. 


Fuller-Board Packing on Low- 
Voltage Coils. 


Fic, 8—Cort Group oF SMALL DISTRIBUTED-SHELL (TyPE S) TRANSFORMER 
(All Coils Wound Separately on Moulds or on Micarta Barriers) 
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is secured by working the iron at low inductions, by 
care in building and by the use of ‘‘L” shaped 
punchings, so assembled that the reluctance of the 
magnetic circuit differs only slightly from that of a 
circuit without joints. 

Assembly—The high and low-voltage windings 
are first assembled with micarta insulating barriers 
and then an exact weight of ‘‘L’’ shaped punchings 
is built-up around the coils, piece by piece, the coils 
being protected against abrasion by fullerboard 
saddles. This method prevents mechanical injury 
to the windings and provides additional insulation 
between the coilsandtheiron. The top and bottom 
end-frames are next clamped on to the magnetic 
circuit by bolts which pass through locking irons 
which fasten the upper and lower end frames to- 
gether. The complete transformer is then sub- 
jected to an impregnation treatment. 


Impregnation—Type S Transformers are im- 
pregnated with the coils and iron assembled com- 
plete. The assembled units are first placed in an 
oven through which a current of heated air is circu- 
lated. After this preliminary drying-out process 
the transformers are lowered into a steam-heated 
tank. The cover of this tank is bolted on and a 
vacuum is then established in the tank by means of 
a pump that removes all air and all remaining mois- 
ture, which evaporates readily at the low pressure. 
The impregnating compound, which consists chiefly 
of a mixture of resinous gums and which has been 
pre-heated in an adjoining tank, is then drawn into 
the vacuum tank untilit completely covers the trans- 
formers. The air and moisture having previously 
been removed, the compound is drawn by capillary 
attraction into all the interstices of the winding, 
but to insure the most thorough coil penetration, a 
gas pressure of over 80 pounds per square inch is 
applied to force the compound into the winding. 
After a period of several hours the remainder of the 
compound is withdrawn from the vacuum tank and 
the transformers are lifted out and placed in a 
vertical position to cool. 

The treatment has the following advantages: 


(1) The insulation strength of the windings is 
greatly improved, the function of the cotton cover- 
ing of the wires and other fibrous insulations being 
simply to absorb the insulating compound. 

(2) The heat conductivity of the windings is 
increased which eliminates hot spots and produces 
a more uniform temperature rise. 


(3) After impregnation the windings will not 
readily absorb moisture. 

(4) The mechanical strength of the windings is 
increased. 

Mechanical Details—Type S Transformers 
present a neat and well-finished appearance. The 
mechanical details have been designed to secure the 
utmost convenience for inspection, storage and 


Ht { DISTRIBUTED-SHELL CONSTRUCTION—Continued 


installation. The case is light but strong, which 
facilitates handling. Simple two-piece hanger irons 
and lugs on the sides of the tanks are provided for 
lifting and mounting the transformers. Sherardized 
wing-bolts and nuts fasten the cover to the tank 
and are so arranged that the cover can be removed 
without unscrewing the nuts from the wing bolts. 
The bushings are babbitted into the re-entrant 
corners or the overhanging sides of the tank, and 
are thus protected against mechanical injury. 
Pressed-tube copper connectors are furnished on 
the low-voltage leads. The quantity of oil is 
stencilled on the nameplate and the cold-oil level 
is marked inside the case. The connection diagram 
is fastened inside the cover and the per cent im- 
pedance is given on the nameplate so that the 
possibility of group or parallel operation with other 
transformers can be readily determined. Oil si- 
phoning is prevented by placing a solid joint 
in each lead above the oil level. A felt gasket 
protected by an over-hanging cover prevents the 
entrance of moisture and the smooth contour of the 
joint between the cover and tank which has curves 
of large radius prevents the displacement of the 
gasket when the cover is removed. 


Application—Types S and SA transformers are 
both arranged for pole or platform mounting and 
have their general field of application in 2300-volt 
distribution service. The difference between the 
two types is that type SA transformers have a lower 
efficiency, smaller size of parts, and consequently 
lower price than type S transformers of the same 
rating. It should be understood that the type SA 
transformer differs in operating characteristics from 
the type S only on the question of electrical per- 
formance, and that in quality of material, grade of 
workmanship and insulation strength the type SA 
transformer is in every respect the equal of the 
type S. Type SA transformers find their correct 
application on circuits which have a high load factor 
and they can also be used to advantage where the 
cost of generating power is relatively small, such 
as in the case of a water power plant. For such 
service the saving in initial investment will usually 
more than counterbalance the losses resulting from 
the lower efficiency, 


Type SM transformers are type S transformers 
arranged for manhole service. 


Manhole transformers operate in vaults and 
therefore are provided with water-proof tanks. The 
smallest sizes of type SM transformers are mounted 
in cast-iron tanks and the larger sizes in corrugated 
sheet-iron tanks with top flange and base cast on. 
The joint between the cover and the tank is made 
perfectly water-tight and air-tight by a special 
gasket. Sherardized bolts and nuts that are rust- 
resisting are used to clamp the cover to the tank. 
Rusting of the tanks is effectually prevented, as the 
cast-iron tanks are coated with a weatherproof finish 
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Fic. 9—TypE SM MANHOLE TRANSFORMER IN MACHINE 
Movu.pDep Cast-IRonN TANK 


and the sheet-iron tanks are first coated with a 
special grade of weatherproof paint and then are 
finished with a coating of heavy oil paint. 

Since these transformers are made perfectly air- 
tight, internal pressures are developed due to the 
expansion of the air and oil caused by the increase 
in temperature on load. An air chamber between 
the oil level and the cover forms a cushion for this 
expansion. 

The leads from the low-voltage winding are con- 
nected to a terminal block inside the tank and the 
different low-voltage connections are made on this 





Fic, 10—Type SM MANHOLE TRANSFORMER IN TANK OF 
CORRUGATED SHEET-IRON SIDES WITH BASE AND 
Top-FLANGE Cast ON 


block. The leads from the high-voltage winding 
are connected to a terminal block below the oil level. 

To connect'the transformer to the line, the cover 
is first removed; the lead-covered ¢ables are drawn 
through the outlet bushings; and connectors, which 
have been soldered to the ends of the cable, are 
attached to the studs on the terminal blocks. 

The outlet bushings for these transformers are 
standard pipe unions. One-half of the union is 
welded toa short brass pipe which in turn is screwed 
into the top casting of the transformer. The other 





Fic. 11—Union-Type BusHING USED ON 
MANHOLE TRANSFORMERS 


half of the union is welded to a short piece of brass 
pipe which forms a nipple to which, on installation, 
the lead covering of the cable is attached by a 
plumber’s wiped joint. 

To disconnect the transformer from the line, the 
line leads are disconnected from the terminal blocks, 
the pipe unions are disconnected, and the lead 
cables withdrawn. 


RECTANGULAR-CORE—TYPES SK, SKA, 
SKM, ST AND STM 


General—The rectangular-core form of construc- 
tion has a core of rectangular cross-section, with 
rectangular sets of concentric coils. The punchings 
are clamped top and bottom with cast iron end- 
frames which remove all strain from the coils. The 
top and bottom end-frames are held together by 
locking irons. In the smaller sizes, the complete 
transformer is held in position by iron wedges which 
slide in tapered lugs and which are pressed against 
the upper end-frames by bolts and nuts. Lock 
washers prevent the nuts from loosening in shipment. 
In the larger sizes, wrought iron supports bolt the 
upper end-frame to the top flange of the tank and 
thus hold the transformer securely in the tank. 
The tanks are of cast iron in the smaller sizes; the 
larger sizes have corrugated sheet iron walls welded 
by the oxy-acetylene process with base and top- 
flange cast-on. 

The combination of rectangular coils with a core 
of rectangular cross-section composed of L-shaped 
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Core (Type SK) TRANS FORMERS 


punchings gives better results for the higher voltage 
classes than the shell type of construction. This 
form of construction, in its own field of service, 
gives the highest electrical performance for a given 
weight of material. 


Additional Insulation to 
reinforce end turns of coil 
against high-frequency voltage 3» 
surges. 


To reduce voltage stress between 
turns and layers, coil 1s divided 
into four sections separated by sn 
fuller-board or micarta barriers 


Micarta packing at both ends of 
coil provides large creepage a 
distance between coil and iron. 


Insulation—Bakelized micarta tubes are used 
between windings. The end turns of the high- 
voltage windings are strongly reinforced against 
high-frequency surges and built up insulation at 
the ends of the coils provides additional creepage 
distance between the coils and the iron circuit. 


Coil Construction—The coils are wound sepa- 
rately on moulds or micarta tubes. This permits 
careful inspection and test at all stages of manu- 
facture. The high-voltage coils are divided into 
a number of sections to reduce the voltage stress 
between layers. 

Magnetic Circuit—The magnetic circuit is built 
up of L-shaped punchings of non-aging silicon steel, 
graded and selected in the same manner as described 
for the distributed-shell-type design. This insures 
a low iron loss while the low induction and the use 
of Leshaped punchings results in a uniformly low 
exciting current. 

Assembly—The coils are first assembled com- 
plete and then an exact weight of L-punchings is 
built up, piece*by piece, thus insuring uniformity 
of the iron loss and exciting current. 

Impregnation—All coils are impregnated by the 
vacuum process as described for “‘Distributed-Shell 
Transformers.” 

Mechanical Details—In general the advantages 
cited previously for the distributed-shell transform- 
ers apply equally to the rectangular-core trans- 





Fic. 13—H1GH-VoLTAGE Coil OF RECTANGULAR-CoRE (TYPE SK) TRANSFORMER 
Showing Reinforced Winding 


Treated- Wood Spacer maintains venti- 
‘Tating®duct. = 


Ventilating Ducts between all coils 
Coils Wound on Micarta: Barriers, _unt- 


form in thickness and of high i 
dielectric and - mechanical strength. 36 


Outer Coil of. Low-Voltage“Winding. > a 


High Vokage ‘Coils 


Inner Coil of Low-Voltage Winding 


Fuller-Board Packing on_all coils 











Fic. 14—Cor1_, Group or LARGE-CAPACITY RECTANGULAR-CORE (TYPE SK) TRANSFORMER 
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Machine-Moulded Cover Fwith. 
overlapping sides to x prevent 
entrance of moisture. 


Sherardized Bolt fastens cover 
firmly instank. 


Cored Lifting Lug with recess 
to hold sherardized nut when 
cover is removed. 


High-Voltage Petticoat-Bushing 
babbitted in re-entrant corner 
of tank, thus protected against 
mechanical injury 


Machine-Moulded Corrugated: 
Cast Iron Tank having minimum 
weight with maximum strength. 


High-Voltage Lead of weather- 
proof treated-cloth braid-cover- 
‘ed cable. 


Logs for hanger-iron bolts slot- 
ted to facilitate mounting hang 
er irons on transformer. 


Fic. 15—13,800-Vo_t TypE SK TRANSFORMER IN 
Cast-IRON TANK 


formers with the exception that machine-moulded 
cast-iron tanks are used instead of welded steel 
tanks, The high-voltage bushings of the 22,000- 
volt transformers are cemented into a cast iron 
bushing which is screwed into the case. These 
bushings are packed and shipped separately to pro- 
tect them against breakage. 

Application—The type SK transformer is designed 
for single-phase service, pole or platform mounting. 
The most general field of application is for distribu- 
tion voltages from 4600 up to 23,000. 

The type SKA transformer has a lower efficiency, 
smaller size of parts and consequently lower price 
than a type SK transformer of the samerating. In 
other respects however, it is equal to the type SK 
transformer. The conditions under which the type 
SKA transformer can advantageously be used in- 
stead of the type SK are the same as cited previously 
for the type SA transformer. 

The type SKM transformer is the type SK trans- 
former arranged for manhole service and therefore 
is provided with a special water-proof tank and 
bushings. The details of the tank and bushing 















Joint of regular contour between 
tank and cover and with curves 
of large radius maintains gasket 
in position in groove of cover. 


Wedges, pressed down by Bolt, 
grip end-frame and tapered lugs, 
holding coils and iron firmly in tank. 


Cored Lifting Lug. 
a. 
Lock Washer prevents nut 
from turning. 


Upper portion of high-voltage 
bushing is shaped to support leads. 


Sealing Compound is poured fi 
around lead through hole in bushing. & 


High-Voltage Lead insulated with 
treated cloth. 





construction are, in general, the same as described 
under ‘‘Type SM Transformers.”’ 

The type ST transformer is similar in general 
construction to the type SK transformer except 
that, being designed for three-phase service, it has 
three sets of coils. 

The type STM transformer is the type ST 
transformer adapted for manhole service by 
special tanks and bushings. The mechanical 
construction .of tanks and bushings is, in general, 
the same as that previously outlined for type SM 
transformers. 


CRUCIFORM-CORE—TYPES SC 
AND SCT 


General—The cruciform-core form of construc- 
tion has circular concentric coils assembled with a 
core of cruciform cross-section. The punchings 
are clamped top and bottom by angle or channel 
irons. The tanks are of boiler iron in the smaller 
sizes and have corrugated sheet-iron walls with 
cast-on top-flange and base in the larger. The 
transformers are held in position in the tank by 
means of wrought iron supports and centering 
blocks at the bottom of the tank. 

Circular coils naturally possess considerable 
mechanical strength and can be readily insulated. 
Therefore they are particularly well adapted for 
transformers of high voltage and small capacity, 
requiring a relatively small size wire. The cruci- 
form core also provides for a large cross-section of 
iron within the circular coils, in other words, gives 
a good space factor. This design, therefore, gives 
the necessary mechanical and dielectric strength for 
a high-voltage transformer, together with a satis- 
factory performance. It is in fact the ideal design 
for this particular field of service. 

Insulation—The insulation between windings 
consists of unbroken circular barriers. The high- 
voltage coils are taped and insulated from each 
other by additional barrier insulation or by oil ducts. 


Sealing Compound is poured at 

an angle to drain oll into tank. 

beer Low - Voltage Leads insulated 
ran \ with treated cloth. 

; Fibre Washers separate leads, 

| Treated-Wood Spacer supports 


leads betweencoilsand porcelain 
spacer, 


(teat 


- Porcelain Spacer (at oil level) 
supports and insulates low-volt- 
age leads. 


_~ To lift coils and iron out of tank, 
place hook under these lugs. 


iW | High-Voltage Porcelain Terminal 
Block (below oil level) facilitates 
making changes in connections. 


Treated-Wood Spacer supports 
leads between coils’ and porce- 
Jain spacer. 


Fic. 16—Tor View (Cover REMOVED) OF 13,800-VoL_T TypE SK TRANSFORMER IN CAST-IRON TANK 
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SIMPLE-SHELL—TYPE SS 


General—These transformers are con- 
structed with flat pan-cake coils arranged 
vertically and assembled with a built-up 
shell of steel punchings. The construction 
used is the same as for Westinghouse shell- 
type power transformers of large capacity. 

This design is best suited for large units 
because it insures a uniform ventilation of 
the coils—especially important where a large 
O amount of heat is to be dissipated—and also 
because the coils can be most effectively 
braced against the mechanical shocks of short 
circuits. 

Insulation—The insulation between turns, 
layers, or coil sections consists of barriers or 
layers of fullerboard or treated paper. The 
end turns are reinforced against high-fre- 
quency surges and a large creepage distance 
between coils is provided by extending the. 
barrier insulation between coils or layers. 

Coil Construction—The flat pan-cake coils 
are of copper strap and are wound separately 
on moulds in either single or double sections. 
One side of each coil is exposed to the oil, 





Coils and Iron 
Fic. 17—Typre SC (CrucirorM-CorE) TRANSFORMER 


In Boiler-Iron Tank 


Coil Construction—The high and low-voltage 
coils are wound separately on moulds or insulating 
tubes. The high-voltage winding is built up of a 
number of circular coils. The low-voltage coils are 
wound with a circular insulating barrier between 


the other being insulated by a fullerboard or paper 
barrier. 

Magnetic Circuit—The magnetic circuit is built 
up of I-plates of non-aging double-annealed silicon 
steel, 


Assembly—The coils are assembled complete 


layers. 
with insulating barriers and then an exact weight 


Magnetic Circuit—I-plate punchings of different 
widths to give a cruciform cross-section inside the 
coils, are assembled and held together by insulated 
rivets. The punchings are non-aging silicon steel, 
double annealed to insure uniform magnetic char- 
acteristics. 

Assembly—The high and low-voltage coils are 
assembled and placed over the legs of the magnetic 
circuit, which is completed by placing the yoke 
punchings in position. 

Impregnation—All coils are impregnated by the 
vacuum process. The process is the same as pre- 
viously described under ‘‘Distributed-Shell Trans- 
formers.” 


Mechanical Details—The smaller transformers 
are mounted in boiler-iron tanks and are suspended 
from acast-iron cover in which the bushings are 
mounted. This permits the transformer with cover 
and bushings to be removed intact from the tank. 
The sheet-iron cast-in tanks used with the larger 
sizes have a large radiating surface for a given floor 
space. Lifting lugs are provided on the top-flange. 
| Application—Type SC transformers are for single- 
bt phase. service, platform mounting. The general 
field of service is for the highest distribution voltages 
in use today, such as 34,500 volts. 

Type SCT transformers are for three-phase ser- 
vice platform mounting. 








Fic, 18—Typr SS TRANSFORMER IN TANK OF CORRUGATED 
Suret-IRON SIDES WITH BASE AND Top-FLANGE CastT-ON 
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of I-plate punchings is built up around the coils, 
Heavy structural iron end-frames clamp the 
magnetic circuit and steel plates with tie rods sup- 
port the ends of the coils, preventing mechanical 
distortion in case of a short circuit. 

Impregnation—All coils are varnished and, after 
assembly, the complete transformer is dried out 
and oil impregnated by the vacuum process. The 
process is similar to that described under ‘Dis- 
tributed-Shell Transformers,” except that the trans- 
formers are impregnated with an oil instead of 
a resinous compound. 

Mechanical Details—The transformers are 
mounted in sheet-iron cast-in-tanks, centered by 
wooden centering blocks and held in position by 
wrought iron supports. Lifting lugs are provided 
on the upper flange of the tank. 

Application—Type SS transformers are for single- 
phase outdoor service and have their field of applica- 
tion for 25-cycle circuits of relatively large capacity. 





Fic. 19—Co1ts AND IRON OF SIMPLE-SHELL (TYPE SS) 
TRANSFORMER 


AUXILIARY APPARATUS 


HANGER IRONS 


Those transformers adapted for mounting directly 
on the cross-arm of poles (see tables of ratings) are 
supplied with two-piece hanger irons. These are of 
steel bent to engage standard cross-arms and 
punched to fit the lugs on the backs of the trans- 
former tanks. 


FUSE BLOCKS, FUSE BOXES AND FUSES 


Distribution transformers are normally protected 
on the high-voltage side by fuse blocks or boxes. 
Four types of these fuse blocks and boxes are listed 
in section 1-B: plug type, expulsion type, safety- 
first type and disconnecting-switch type. 

Plug Type—The plug-type fuse block consists of 
a porcelain receptacle and plug. The receptacle is 
mounted on the pole cross-arm and is provided 
with ‘suitable terminals for line connection. The 
fuse is connected between the contacts of the plug, 
which engage contacts in the receptacle. 

The above fuse blocks can be used on circuits up 
to and including 2500 volts at 30 amperes maximum 
or 3300 volts at 12 amperes maximum. 

Expulsion Type—The ‘expulsion-type fuse box 
is used with transformers of higher capacities and 
voltages. _ It is weatherproof and can be mounted 
on the pole cross-arms or any other place convenient 
to the transformer. 

This block consists of a wooden box having 
mounted therein an expulsion tube within which is 
‘ placed the fuse wire. A hinged door permits easy 
access for the purpose of inspection or replacement 
of the fuses, 


This type of fuse box can be used on circuits of 
2300 and 3300 volts at 60 amperes and on 6900 
volts at 30 amperes. 

Type OD Safety-First Fuse Box—The type OD 
fuse box is of the expulsion-type similar to that al- 
ready described but embodying a number of features 
that provide perfect safety in operation. The fuse 
tube is mounted on the 7500-volt insulators on the 
door of the box in such a manner that it is readily 
detachable for refusing. Complete separation of 
those parts to be handled from all live parts is 
accomplished automatically by opening the door. 
On closing the door, contacts on the fuse tube en- 
gage other contacts mounted on insulators on the 
back of the box and a latch insures good contact 
by holding the door closed. An indication of the 
condition of the fuse is obtained by means of a piece 
of white paper which is clamped under the box 
and is punctured by the gases when the fuse blows. 

This type of box is made in two sizes; one good 
for 30 amperes maximum, 7,500 volts and the other 
good for 100 amperes maximum, 7500 volts, 


Disconnecting-Switch Type—The disconnecting- 
switch type of expulsion fuse block is used for still 
higher voltages. This fuse block has a capacity of 
50 amperes on all voltages from 6600 to 73000. The 
fuse tube should be removed and inserted by a 
special fuse pole, one or more of which should be 
supplied for each installation. 

Fuse Wire—Standard aluminum fuse wire listed 
in section on ‘Wiring Devices and Carbon Circuit- 
Breakers” is used, but not included, with all of the 
fuse blocks described above. 
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/ AUXILIARY APPARATUS—Continued 
LIGHTNING ARRESTERS house Distribution Transformers. For informa- 


The following is the list of lightning arresters re- tion on correct type to use on a given installation 
commended for use in the protection of Westing- refer to Section 1-A of this catalogue. 


VOLTAGE TYFE 
OF OF 

ARRESTERS ARRESTER REMARKS 

400 MP Multi-path—unlimited application. 

750 MP Multi-path—unlimited application. 
1000-2500 Cc Multi-gap—limited application and for use on 60-cycle service only. 
1000-5000 CR Series Resistance Type—unlimited application—For the usual 2500-volt service install iron 

box arrester style No. 240916 or wood box arrester style No. 272985. 

3000-13200 WwW Series Resistance Type—unlimited ap plication, 
2000-7500 S Shunt resistance type—limited application. 
2000-39000 LE Shunt resistance type—unlimited application. 
1000 and up AK Electrolytic type. 
22000 and up AL Electrolytic type with impulse gaps. 


OIL 


Westinghouse Lectroseal oil is regularly supplied 
with Westinghouse distribution transformers, Lec- 
troseal oil is a pure mineral oil free from moisture, 
acid, alkali, or sulphur compounds and is very 
fluid. It is not affected by temperatures reached 


under ordinary operating conditions and has a 
high breakdown voltage, For additional informa- 
tion on Lectroseal oil and “The Storage, Handling 
and Filtering of Oil,” see sections on “Insulating 
Materials and Supplies’ and “Feeder-Voltage 
Regulators and Transformer Apparatus.’’ 


OMISSION ALLOWANCES 


The following deductions are to be made from the 
net prices obtained by applying the discounts 
specified on the discount sheets for this section: 

Oil—When oil is not desired with any of these 
transformers, a deduction may be made from the 
net price of the transformers of $0.20 per gallon. 


o 


Fuse Blocks—When fuse blocks, Style Nos. 
147190 or 29865, are not desired with any of the 
transformers for which they are regularly supplied, 
a deduction of $0.75 for each block may be made 
from the net price of the transformer, 


Hanger Irons—No allowance from the price is 
made for the omission of hanger irons. 


INSTRUCTIONS FOR ORDERING 


Style Number includes transformer only. 

List Price includes transformer complete and, 
except as noted, the following: 

Oil in quantity as specified in tables. 

Hanger Irons, the style numbers of which are 
shown in the tables. Where no hanger iron style 
number for a particular transformer is shown in 
the tables, the transformer is intended for platform 
mounting and hanger irons are not included. 

Fuse Blocks—One set of fuse blocks, complete 
with lag screws, is included in the list price of the 
transformer of voltages up to 2300, except where 
otherwise noted in the tables. Fuse blocks are not 
included in the price of transformers for voltages of 
4600 or higher. Fuse wire or links are not included 
with fuse blocks and must be ordered separately 
from section on ‘‘Wiring Devices and Carbon 
Circuit-Breakers,”’ 

On Ordering, Specify as Separate Items: 

Transformer—State the capacity, phase, fre- 
quency, high and low voltages, and the style number. 

Oil—Specify the gallons of oil required for each 
transformer. The quantity required is given in 
the tables. 

Hanger Irons—Order by the style number shown 


in the tables. (Style number includes a pair of 
hanger-irons.) “ 

Fuse Blocks—Where the list price includes fuse 
blocks, either Style No. 29865 or Style No. 147190 
can be ordered, as desired. Order two for each 
single-phase transformer or three for each three- 
phase. 

Fuse Wire and Links—Order by description and 
list price shown in section on ‘‘Wiring Devices and 
Carbon Circuit-Breakers,” 


Ratings 


Capacity and Voltage—The capacity and voltage 
ratings of Westinghouse distribution transformers 
are in agreement with the recommendations of the 
Apparatus, Committee of the National Electric Light 
Association, and the Electric Power Club, deter- 
mined under the conditions specified in the standard- 
ization rules of the American Institute of Electrical 
Engineers. 

Secondary Voltage Classes—To facilitate listing, 
the low-voltage windings are given in two classes, 
Class 200 and Class 400. Class 200 transformers are 
those whose highest low-voltage winding is nominally 
200 volts (220, 230, 240). In like manner, class 
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. 
INSTRUCTIONS FOR ORDERING—Continued 


400 transformers are those whose highest low- 
voltage winding is nominally 400 volts (440, 460, 
480). 

All the low-voltage windings (480 volts and lower) 
for single-phase transformers of capacities up to 100 
kilovoltamperes, are separated into two independent 
groups, the leads from which are brought out through 
the case. These two groups can be connected in 
multiple for the lower voltage and in series for the 
higher voltage; when connected for the higher 
voltage, the series connection may be used as the 
neutral lead for a three-wire circuit. Single-phase 


transformers of capacities above 100 kilovoltamperes 
and with low-voltage windings for Class 200 are pro- 
vided with low-voltage leads out of the case for 
230 volts two-wire operation or for 230-115 volts 
three-wire operation, but the low-voltage coils can- 
not be connected in parallel for 115 volts. 

In the tables listing the trnasformers, the high- 
voltage rating is given first, separated by the word 
“to” from the low-voltage rating. 

Frequency—Transformers are listed for use on 
25 and 60-cycle circuits. For’ other frequencies, 
prices will be furnished on request. 


SINGLE-PHASE 60-CYCLE TRANSFORMERS 


FOR SUPPLYING SERVICE VOLTAGES 600 VOLTS AND BELOW 


ORDERING DATA 


DIMENSION APPROXIMATE Style No. 
Capacity REFERENCE WEIGHT, POUNDS Transformer Style No. Gallons 
va. Type Fig. Item Net* Shippingt Only Hanger Iron Oil List Price 
440 to 220-110 Volts 
460 to 230-115 Volts (Class 200) 
480 to 240-120 Volts 
1 Ss 20 1 60 106 258747 109712 34 $ 42 00 
2 s 20 2 100 165 258748 109712 134 59 00 
3 Ss 20 2 105 170 258749 109712 134 74 00 
5 S 20 3 132 187 - 258750 109712 134 103 00 
7.5 S 20 6 160 262 258751 109712 5% 135 00 
10 Ss 20 9 200 321 258752 109713 534 164 00 
15 S 20 10 259 400 258753 109713 9 {216 00 
25 Ss 21 2 394 580 258755 109713 101% {314 00 
37.5 S 21 6 522 780 258757 234482 17 $422 00 
50 $s 21 11 ‘ 704 1100 258758 234482 31 1519 00 
550 to 220-110 Volts_ |} 
575 to 230-115 Volts (Class 200) 
600 to 240-120 Volts 
1 Ss 20 1 60 106 258768 109712 % 42 00 
2 Ss 20 2 100 165 258769 109712 1% 59 OO 
3 S 20 2 106 170 258770 109712 134 74 00 
5 S 20 6 132 187 258771 109712 134 103 00 
7.5 Ss 20 6 160 262 258772 109712 5% 135 00 
10 Ss 20 9 200 321 258773 109713 53% 164 00 
15 Ss 20 10 259 400 258774 109713 9 218 00 
25 s 21 2 394 580 258776 109713 10% 1314 00 
37% S 21 6 522 780 258778° 234482 17 $422 00 
50 Ss 21 11 704 1100 258779 234482 31 {519 00 


*Net weight includes transformer only. 


{Shipping weight includes transformer boxed for shipment, complete with hanger irons and fuse blocks (when supplied) and 


oil in container. 


{Fuse blocks are not included in this price (see pages on “Auxiliary Apparatus’). 


Oil weighs approximately 7 pounds net per gallon and 814 pounds shipping. 


NotE—All of the above single-phase transformers can be operated in bank on three-phase with the high-voltage winding con- 


nected in star or in delta, 
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SINGLE-PHASE 60-CYCLE TRANSFORMERS—Continued 
FOR SUPPLYING SERVICE VOLTAGES 600 VOLTS AND BELOW—Continued 
ORDERING DATA 
DIMENSION APPROXIMATE STYLE No., 
REFERENCE WEIGHT, Pounps TRANSFORMER ONLY Style No. Gallons 
Type Fig. Item Net* Shippingt Class 200 Class 400 Hanger Iron Oil List Price 


2200 to 220-110 Volts } 
2300 to 230-115 Volts 
2400 to 240-120 Volts 


5 20 1 60 
S$ 20 2 100 
s 20 3 128 
S 20 4 152 
S$ 20 7 209 
S 20 8 243 
S 20 10 300 
S ef 5 475 
S$ 21 9 690 
S$ 21 11 935 
SK 22 1 1630 
SK 22 3 1670 
SK 22 9 2485 
SK 22 10 2560 
SA 
A a a 
SA 3 S 3 
SA § s 8 
A oss = ae 
SA a a a 
SA <x < <x 
SA q st a 
SA O Oo ° 
SKA 
SKA 
DIMENSION 
REFERENCE 
Type Fig. Item 
S 20 1 
Ss 20 2 
Ss 20 3 
S$ 20 4 
SS) 20 7 
Ss 20 8 
$ 20 10 
S 21 5 
s 21 9 
Ss 21 11 
SK 22 1 
SK 22 3 
SK 22 9 
SK 22 10 


| (Class 200) 


2200 to 440-220 Volts ) 
2300 to 460-230 Volts (Class 400) 
2400 to 480-240 Volts 


High Efficiency Type 


106 Baal | Meeemeoee 109712 34 $ 42 00 
165 222562 223362 109712 134 59 00 
193 222563 223363 109712 134 74 00 
230 222564 223364 109712 2% 103 00 
315 222565 223365 109713 4 135 0O 
394 222566 223366 109713 AY 164 00 
460 222567 223367 109713 9 218 00 
715 222569 223369 234482 144% 317 00 
1046 222571 223371 234482 26 424 00 
1344 222572 223372 234482 31 522.00 
2450 280174 280176 129383 . 56), 1653 OO 
2670 280175 280177 129384 70 1785 OO 
4060 281691] 267132 § 148 1993 OO 
4200 2816929 267133 § 162 $1146 00 
Reduced Efficiency Type 
Q61l4A7L" ° lakes. 109712 $ 36 00 
261472 268484 109712 51 00 
5 261473 268485 109712 § 65 0O 
3S 261474 268486 109712 3 87 00 
g 261475 268487 109713 s 117 00 
2 261476 268488 109713 2 142 00 
a 261477 268489 234482 a 190 00 
< 261479 268490 234482 <q 273 00 
¢ 261481 268491 234482 d 362 00 
° 261482 268492 234482 ° 443 00 
267075 267095 129384 587 00 
267076 267096 129384 727 00 
——_———————_ORDERING DamTA 
APPROXIMATE Style No. 
WEIGHT, Pounps Transformer Style No. Gallons 
Net*  Shippingt Only Hanger Iron Oil List Price 
2200 to 550 Volts 
2300 to 575 Volts 
2400 to 600 Volts 
60 106 268573 109712 A $ 42 00 
100 165 268574 109712 134 59 OO 
128 193 268575 109712 134 74 00 
152 230 268576 109712 2% 103 00 
209 315 268577 109713 4 135 00 
243 394 268578 109713 5 164 00 
300 460 268579 109718 9 218 00 
475 715 268580 234482 1414 317 00 
690 1046 268581 234482 26 424 00 
935 1344 268582 234482 31 522 00 
1630 2450 268583 129384 56 $653 00 
1670 2670 268584 129384 70 1785 00 
2485 4060 268585 § 148 {993 00 
2560 4200 268586 § 162 11146 00 


QLow voltage winding is arranged for 230 volts, two-wire J PS 2 ‘ ae 
cannot be connected in parallel for 115 volts. ire and 230-115 volts three-wire operation, but the lcw voltage coils 


*Net weight includes transformer only. 


__, Shipping wei 
oil in container. 


{Fuse blocks are not included in this price (see pages on “Auxiliary Apparatus’’). 


ght includes transformer boxed for shipment, complete with hanger irons and fuse blocks (when supplied) and 


§Hanger irons are not included with this capacity, as transformer is intended for platform mounting. 
Oil weighs approximately 7 pounds net per gallon and 814 pounds shipping. 


NotE—All of the above sin 
connected in star or in delta. 


gle-phase transformers can be operated in bank on three-phase with the high-voltage windings 
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SINGLE-PHASE 60-CYCLE TRANSFORMERS—Continued 
FOR SUPPLYING SERVICE VOLTAGES 600 VOLTS AND BELOW—Continued 


ORDERING Data———————— 





* 
*Net weight includes transformer only. 
__, tShipping weight includes transformer boxed for shipment, complete with hanger irons and fuse blocks (when supplied) and 

oil in container. 

§Hanger irons are not included with this capacity, as transformer is intended for platform mounting. 

{Low-voltage winding is arranged for 230 volts two-wire and 230-115 volts three-wire operation but the low voltage coils 
cannot be connected in parallel for 115 volts. 

Oil weighs approximately 7 pounds net per gallon and 814 pounds shipping. 

Note—With the exception of the 11500-volt transformers all of the above transformers can be operated in bank on three- 
phase with the high-voltage windings connected in star or in delta, The 11500-volts transformer are suitable only for delta con- 
nection, 


: 
i 
| 
| 


2 DIMENSION APPROXIMATE Style No. 
Capacity REFERENCE WEIGHT, POUNDS TRANSFORMER ONLY Style No. Gallons i 
va. Type Fig. Item Net*  Shippingt Class 200 Class 400 Hanger Iron Oil List Price 
4400-2200 to 220-110 Volts) 4400-2200 to 440-220 Volts | 
4600-2300 to 230-115 Volts (Class 200) 4600-2300 to 460-230 Volts (Class 400) 
4800-2400 to 240-120 Volts 4800-2400 to 480-240 Volts 
1 SK 23 i 133 210 BO71S40 ee eee. 109713 334 $ 59 00 
2 SK 23 1 133 210 SATLSOw en beseesos 109713 334 78 00 
3 SK 23 2 190 290 SQFLSGo 4 hh... 109713 534 93 00 
5 SK 23 3 230 350 PET eis oink 109713 8 122 00 
7.5 SK 23 3 240 350 SOT SSA. 9 HEP. aus. 109713 6% 157 00 
10 SK 23 4 346 530 SAT TSO Eee c. 109713 114 187 00 
15 SK 23 5 465 705 BAT4O. Gubiec.: 109714 16 242 00 
25 SK 24 1 748 1100 267337 267156 109714 25 348 00 
37.5 SK 24 3 953 1430 267338 267157 109715 3414 461 00 
50 SK 24 5 1270 2010 267339 267158 109715 58 562 00 
75 SK 22 3 1542 2580 267340 267159 129384 70 702 00 
100 SK 22 4 1810 2980 267341 267160 199217 86 833 00 
150 SK 22 9 2600 4200 2816949 267162 § 148 1037 00 
200 SK 22 11 2670 4600 2816954 267163 § 190 1200 00 
eS 
6600-6300-6000-5700 to 220-110 Volts | 
6900-6585-6275-5960 to 230-115 Volts } (Class 200) 
7200-6875-6545-6220 to 240-120 Volts J 
6600-6300-6000-5700 to 440-220 Volts \ 
6900-6585-6275-5960 to 460-230 Volts (Class 400) 
7200-6875-6545-6220 to 480-240 Volts ) 
1.5 SK 23 1 140 215 267164 267175 109713 314 $ 88 00 
3 SK 23 2 192 305 267165 267176 109713 5% 113 00 
5 sk 23 3 240 350 267166 267177 109713 6% 142 00 
7.5 SK 23 4 346 530 267167 267178 109713 1134 177 00 
10 SK 23 4 380 555 267168 267179 109713 11 211 00 
15 SK 23 5 543 780 267169 267180 109714 16 268 00 
25 SK 24 2 853 1250 267170 267181 109714 28 378 00 
37.5 SK 24 4 1080 1640 267171 267182 109715 42 496 00 HI 
50 SK 24 5 1390 2130 267172 267183 109715 58 600 00 wk 
75 SK 22 3 1542 2580 267173 267184 129384 70 738 00 
100 SK 22 4 1810 2980 267174 267185 199217 86 857 00 a ee 
150 SK 22 9 2600 4200 2816979 267187 § 148 1083 00 Heat 
200 SK 22 11 2670 4600. 2816984 267188 § 190 1275 00 tT} 
11000-10450- 9900 to 220-110 Volts \ i ti 
11500-10925-10350 to 230-115 Volts } (Class 200) id), Ee 
11000-10450- 9900 to 440-220 Volts i “ i 
11500-10925-10350 to 460-230 Volts \ (Class 400) a 
2.5 SK 23 6 286 425 267206 267215 109713 7% $165 OO i; ee 
5 SK 23 7 376 560 267207 267216 109713 12 208 00 ui) ae 
10 SK 23 7 421 610 267208 267217 109713 12 269 00 Yi | an 
15 SK 23 8 577 850 267209 267218 109714 18 329 00 BAY, Aalto f 1 
25 SK 24 2 853 1250 267210 267219 109714 28 437 00 ee 
37.5 SK 24 4 1080 1630 267211 267220 109715 42 560 00 aut! | 
50 SK 24 5 1390 2120 267212 267221 109715 58 667 00 oa) Lt 
75 SK 22 4 1810 2880 367213 267222 199217 93 825 00 A wa 
100 SK 22 6 2150 3150 267214 267223 § 97% 967 00 Wi i 4 
150 SK 22 9 2600 4200 2817009 267204 § 148 1212 00 See t 
200 SK 22 11 3010 5000 2817014 267205 § 190 1412 00 ae ED ie 
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SINGLE-PHASE 60-CYCLE TRANSFORMERS—Continued 
FOR SUPPLYING SERVICE VOLTAGES 600 VOLTS AND BELOW—Continued 


RDERING DATA 


DIMENSION APPROXIMATE Style No. 
Capacity REFERENCE WEIGHT, PouNDS Transformer Only Style No. Gallons 
va. Type Fig. Item Net* Shippingt Class 200 Class 400 Hanger Iron i 


13200-12540-11880 to 220-110 Volts } 
13800-13110-12420 to 230-115 Volts } (Class 200) 


13200-12540-11880 to 440-220 Volts 
13800-13110-12420 to 460-230 Volts \ (Class 400) 


229. SK 23 6 286 425 267236 267245 109713 71% 
5 SK 23 7 376 560 267237 267246 109713 12 
10 SK 23 7 421 610 267238 267247 109713 12 
15 SK 23 8 577 850 267239 267248 109714 18 
SK 24 2 853 1250 267240 267249 109714 35 
37.5 SK 24 4 1081 1630 267241 267250 109715 42 
50 SK 24 5 1390 2120 267242 267251 109715 _ 58 
75 SK 22 4 1810 2880 267243 267252 199217 93 
100 SK 22 6 2150 3150 267244 267253 § 9714 
150 SK 22 9 2600 4200 2817039 267255 § 148 
200 SK 22 11 3010 5000 2817049 267256 § 490 


22000-20900-19800 to 220-110 } (Class 200) 22000-20900-19800 to 440-220 
23000-21850-20700 to 230-115 


5 SK 25 1 500 750 267287 267295 109713 18 
10 SK 25 2 715 1060 267288 267296 109713 26 
15 SK 25 3 850 1250 267289 267297 109733 2914 
25 SK 25 4 1150 1720 267290 267298 129384 39 
37.5 SK 25 5 1360 2070 267291 267299 129384 51 
50 SK 26 1 1660 2460 ° 267292 267300 129384 5914 
75 SK 26. BL? 2035 3100 267293 267301 199217 84 

100 SK 26 3 2270 3650 267294 267302 199217 108 
150 SK 26 5 2920 5060 2817064 267304 § 150 
200 SK 26 6 3440 6800 2817074 267305 § 210 


33000-31350-29700 to 220-110 Volts (Class 200) 33000-31350-29700 to 440-220 Volts | 
34500-32775-31050 to 230-115 Volts 34500-32775-31050 to 460-230 Volts { 


10 SC 31 1 700 1150 267489 267490 § 43 
15 SC 31 1 740 1200 267491 267492 § 43 
25 SC 31 3 930 1640 267493 267494 § 70 
37.5 SC 31 4 1100 1970 267495 267496 § 85 
50 Sc 31 i 1400 2780 267497 267498 § 140 
75 SC 32 1 2400 3800 267499 267500 § 130 
100 SC 32 3 2550 4290 267501 267502 § 165 
150 SC 32 5 2850 4800 2675059 267506 § 186 
200 SC 33 9 4250 6720 2675074 267508 § 225 


*Net weight includes transformer only. 





January, 1920 


List Prise 


$198 00 
236 00 
303 00 


369 00 
479 00 
595 00 


689 00 
850 00 
992 00 


1234 00 
1438 00 


23000-21850-20700 to 460-230 } (Class 400) 


$429 00 
490 00 


538 00 
631 00 
743 00 


842 00 
1034 00 
1196 00 


1412 00 
1618 00 


(Class 200) 


$547 OO 
599 00 
692 00 


803 00 
906 00 
1096 00 


1275 00 
1592 00 
1771 00 


{Shipping weight includes transformer boxed for shipment, complete with hanger irons (when supplied) and oil in container. 


§Hanger irons are not included with this capacity, as transformer is intended for platform mounting. 


§|Low voltage winding is arranged for 230 volts two-wire and 230-115 volts three-wire operation but the low voltage coils can- 


not be connected in parallel for 115 volts. 
Oil weighs approximately 7 pounds net per gallon and 814 pounds shipping. 


Note—The above transformers are suitable for delta-connection but not suitable for star-connection on the high-voltage side 


when banked for three-phase operation. 
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SINGLE-PHASE 60-CYCLE TRANSFORMERS—Continued 


FOR SUPPLYING DISTRIBUTING VOLTAGES ABOVE 600 VOLTS 





ORDERING Data—— 





DIMENSION APPROXIMATE Style No. 
pote, Type REFERENCE WEIGHT, POUNDS Transformer Style No. Gallons ; f 
va. Fig. Iterh Net* Shippingt Only Hanger Iron Oil List Price 


{6600-6270-5940 to 2300 Volts 


1.5 SK 23 2 176 290 267189 109713 534 $ 98 00 
3 SK 23 2 192 305 267190 109713 5% 124 00 
5 SK 23 4 346 530 267191 109713 1114 157 00 
7.5 SK 23 4 380 550 267192 109713 11 195 0O 
10 SK 23 4 380 550 267193 109713 11 232 00 
15 SK 23 5 543 780 267194 109714 16 295 00 
25 SK 24 2 853 1250 267195 109714 28 415 00 
37.5 SK 24 4 1080 1640 267196 109715 42 521 00 
50 a ok. 24 5 1390 2130 267197 109715 58 630 00 
75 SK 22 3 1542 2580 267198 129384 70 775 00 
100 Sk 22 4 1810 2980 267199 199217 93 900 00 
150 Sk 22 9 2600 4200 267201 § 148 1083 00 
200 SK 22 11 2670 4600 267202 § 190 1275 0O 
¢11000-10450-9900 to 2300 Volts 
2-5 SK 23 7 376 - 560 267224 109713 12 $ 173 00 
5 SK 23 7 421 610 267225 109713 12 218 00 
10 SK 23 8 577 850 267226 109714 18 282 00 
15 SK 24 1 748 1100 267227 109714 25 329 00 
25 SK 24 3 957 1440 267228 109715 3414 437 00 
JieD SK 24 4 1080 1630 267229 109715 42 560 00 
50 SK 24 5 1390 2120 267230 109715 58 667 00 
75 SK 22 4 1810 2880 267231 199217 93 825 00 
100 SK 22 6 2150 . 3150 267232 § 97% 967 00 
150 SK 22 9 2600 4200 267234 § 148 1212 00 
200 SK 22 11 3010 5000 267235 § 190 1412 00 
$13200-12540-11880 to 2300 Volts 
225 SK 23 7 376 560 267257 109713 12 208 00 
5 SK 23 7 421 610 267258 109713 12 248 00 
10 SK 23 8 577 850 267259 190714 18 303 00 
15 SK 24 1 748 1100 267260 109714 25 369 00 
25 SK 24 3 957 1440 267261 109715 3414 479 00 
37.5 SK 24 4 1080 1630 267262 109715 42 595 00 
50 ' SK 24 5 1390 2120 267263 109715 58 689 00 
75 SK 22 4 1810 2880 267342 199217 93 850 00 
100 SK 22 6 2150 3150 267264 § 97% 992 00 
150 SK 22 9 2600 4200 267266 § 148 1234 00 
200 Sk 22 11 3010 5000 . 267267 § 190 1438 00 


*Net weight includes transformer only. 

{Shipping weight includes transformer boxed for shipment, complete with hanger irons (when supplied) and oil in container. 

§Hanger irons are not included with this capacity, as transformer is intended for platform mounting. 

tCan be operated 5 per cent above rated voltage. 

Oil weighs approximately 7 pounds net per gallon and 814 pounds shipping. 

NotE—With the exception of the 6600-volt transformers which can be star-connected for 11430 volts, the above transformers 
are suitable for delta-connection but not suitable for star-connection on the high voltage side when banked for three-phase »pera- 


tion. The 2300-volt low-voltage windings can be star-connected for three-phase operation but 6600-volt transformers shéuld not 
be star-connected on both high and low-voltage windings. 
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SINGLE-PHASE 60-CYCLE TRANSFORMERS—Continued 


FOR SUPPLYING DISTRIBUTION VOLTAGES ABOVE 600 VOLTS—Continued 





ORDERING DATA 


DIMENSION APPROXIMATE Style No. 
Capacity Type REFERENCE WEIGHT, PoUNDS Transformer Style No. Gallons 
Kva. Fig. Item Net* Shippingt Only Hanger Iron Oil 


+t22000-20900-19800 to 2300 Volts 


5 SK 25 1 500 750 248931 109713 18 
10 SK 25 2 715 1060 231575 109713 26 
15 SK 25 3 850 1250 - 231576 109733 29% 
25 SK 25 4 1150 1720 231577 129384 39 
Oi ao SK 25 5 1360 2070 21'7020 129384 51 
50 SK 26 1 1660 2460 217021 129384 5914 
75 SK 26 2 2035 3100 217078 199217 84 
100 SK 26 3 2270 3650 217079 199217 108 
150 Sk 26 5 2900 5040 252424 § 150 
200 SK 26 6 3440 6800 252425 § 210 
+t33000-31350-29700 to 2300 Volts 
i? 10 SC 31 1 700 1150 247090 § 43 
; 15 SC 31 sl 740 1200 250384 § 43 
I 25 SC 31 3 930 1640 247091 § 70 
3755 SC 31 4 1100 1970 250385 § 85 
50 SC 31 z 1400 2780 247092 § 140 
75 Sc 32 1 2400 3800 247093 § 130 
100 SC 32 3 2550 4290 250386 § 165 
150 SG 32 5 2850 4800 247094 § 186 
200 SC 33 9 4250 6720 247095 § 225 
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List Price 


547 OOf 
599 OOtf 
692 OOt 


803 OOt 


906 OOt 
1096 OOt 


OOt 
1771 OOf 


NotE—The above transformers are suitable for delta-connection but are not suitable for star-connection on the high voltage 


THREE-PHASE 60-CYCLE TRANSFORMERS 


FOR SUPPLYING SERVICE VOLTAGES 600 VOLTS AND BELOW 


—_——_—————————-ORDERING DATA 


, DIMENSION APPROXIMATE Style No. 
: Capacity REFERENCE WEIGHT, PouNDs Transformer Style No. Gallons 
Kva. Type Fig. Item Net* Shippingf Only Hanger Iron Oil 


2200-3810Y to 440-220 Volts 
2300-3984 Y to 460-230 Volts (Class 400) 
2400-4157Y to 480-240 Volts 





3 ST 27 1 242 360 267361 109712 5 
5 ST 29 1 340 510 267362 109712 9 
7.5 ST 29 2 358 530 267363 109713 834 
: 10 ST 29 2 450 640 267364 109713 10 
if 15 ST 29 3 535 775 267365 109713 1314 
ti 25 ST 28 2 800 1100 267366 234482 25 
Jie ST 28 3 1290 1825 267367 129384 ad 
50 ST 28 Pa 1430 2130 267368 129384 52 
75 ST 28 9 1980 2870 267369 129384 62 
100 ST 28 11 2155 3300 267370 199217 100 
150 ST 28 15 2685 4270 267372 § 144 
200 ST 28 17 3070 5400 267373 § 185 


side when banked for three-phase operation. The 2300-volt low-voltage windings can be star-connected for three-phase operation, 


List Price 


1165 Oot 
1565 00 
1828 OOf 


; f Unless otherwise specified the above three-phase transformers are connected star in the high-voltage and delta in the low- 
i voltage to transform from a nominal line voltage of 4000 volts, If required with the windings connected delta in the high-voltage, 
| to transform from a nominal line voltage of 2300 volts it should be so specified on the order. Connectors for the delta connection 


i} can also be ordered separately as follows: 


Connectors for 3-kva.to 10-kva. transformers, inclusive.........eeeeeeeeeees Style No. 280436 List Price per set $5.00. 
Connectors for 15-kva. to 50-kva. transformers, inclusive......-..--+eseeeeees Style No. 280437 List Price per set $5.00. 
Connectors for 75-kva, to 200-kva. transformers, inclusive.......-ssereceeeers “Style No. 280438 List Price per set $6.00. 


i *Net weight includes transformer only. 


tShipping weight includes transformer boxed for shipment, complete witb hanger irons and fuse blocks (when supplied) and 


oil in container. 

tFuse blocks are not included in this price (see pages on “Auxiliary Apparatus”). 

§Hanger irons are not included with this capacity as transformer is intended for platform mounting. 
San 1h ii) tiCan be operated at 5 per cent above rated voltage, 
} I { Oil weighs approximately 7 pounds net per gallon and 844 pounds shipping. 





1619-46 


761 


January, 1920 Westinghouse Distribution Transformers Section 5-A 


THREE-PHASE 60-CYCLE TRANSFORMERS—Continued 
FOR SUPPLYING SERVICE VOLTAGES 600 VOLTS AND BELOW—Continued 


—_—_—_—_——_———_ORDERING DATA 





DIMENSION APPROXIMATE Style No. 
Capacity REFERENCE WEIGHT, POUNDS Transformer Style No. Gallons 
en Type Fig. Item Net* Shippingt Only Hanger Iron Oil List Price 


4400 to 440-220 Volts 
4600 to 460-230 Volts (Class 400) 
4800 to 480-240 Volts 


5 ST 29 2 450 620 267384 109713 10 $ 214 00 
7.5 ST 29 2 450 620 267385 109713 10 257 0O 
10 ST 29 3 535 740 267386 109713 13% 294 00 
15 ST 28 2 735 1055 267387 234482 22% 368 OO 
25 ST 28 3 1290 1820 267389 129384 38 501 00 
S25 ST 28 4 1430 2100 267390 129384 47 644 00 
50 ST 28 9 1980 2840 267391 129384 62 778 OO 
75 ST 28 10 2135 3070 267392 199217 68 1043 00 
100 ST 28 11 2135 3360 267393 199217 100 1269 00 
150 ST 28 15 2710 4420 267395 § 160 1685 0O 
200 ST 28 18 3120 5490 267396 § 228 1967 00 
6600-5940 to 440-220 Volts 
6900-6210 to 460-230 Volts } (Class 400) 
7200-6480 to 480-240 Volts 
10 ST 29 si 535 740 267407 109713 13% $ 335 00 
15 Pas L: 28 2 735 1055 267408 234482 22% 406 00 
25 ST 28 3 1290 1820 267410 129384 38 537 OO 
37 oo ST 28 4 1430 2100 267411 129384 47 684 OO 
50 ST 28 9 1980 2840 267412 129384 62 817 00 
75 ST 28 10 2135 3000 267413 199217 68 1076 00 
100 ST 28 11 2135 3280 267414 199217 100 1302 00 
150 ST 28 15 2710 4420 267416 § 160 1710 00 
200 ST 28 18 3120 5490 267417 § 228 1973 00 
11000- 9900 to 440-220 Volts 
11500-10350 to 460-230 Volts \ (Class 400) 
10 ST 30 1 494 135 267428 109713 18 $ 352 00 
15 ST 30 2 624 955 267429 109714 25 428 00 
25 ST 30 4 870 1380 267431 -109715 40 566 OO 
37.5 ST 28 5 1350 0eee 2000 267432 129384 47 719 OO 
50 ST 28 4 1390 2120 267433 129384 55 860 00 
75 ST 28 10 2135 3000 267434 129384 68 1132 00 
100 ST 28 11 2150 3300 267435 . 199217 100 1369 00 
150 ST 28 16 2700 ' 4400 267437 § 160 1800 00 
200 ST 28 18 3120 5500 267438 § 228 2077 0O 


*Net weight includes transformer only. 

{Shipping weight includes transformer boxed for shipment, complete with hanger irons (when supplied) and oil in container, 
§Hanger irons are not included with this capacity, as transformer is intended for platform mounting. 

Oil weighs approximately 7 pounds net per gallon and 844 pounds shipping. 


Note—The high-voltage windings of the above three-phase transformers are connected in star and the low-voltage windings 
in delta. 
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Section 4-A Westinghouse Distribution Transformers January, 1920 





| . j THREE-PHASE 60-CYCLE TRANSFORMERS—Continued 


. | . ae FOR SUPPLYING SERVICE VOLTAGES 600 VOLTS AND BELOW—Continued 





' eg —__——_——————_———_OrRDERING Data 
DIMENSION APPROXIMATE Style No. 
Capacity REFERENCE WEIGHT, PouNnpDs Transformer Style No. Gallons 
Cva. Type Fig. Item Net* Shippingt Only Hanger Iron Oil List Price 


13200-11880 to 440-220 Volts 


13800-12420 to 460-230 Volts } (Class 400) 


10 ST 30 1 494 735 267449 109713 18 3 569 00 
15 ST 30 2 624 955 267450 109714 25 637 090 
25 ST 30 4 870 1380 267452 109715 40 761 00 
Sie ST 28 3 1350 2000 267453 129384 47 908 00 
50 ST 28 4 1390 2120 267454 129384 55 1046 00 
75 ST 28 10 2135 3000 267455 129384 68 1294 00 
100 ST 28 11 2150 3300 267456 199217 100 1502 00 
150 ST 28 16 2700 4400 267458 § 160 1861 00 
200 ST 28 18 3100 5500 267459 § 228 2150 00 
22000-19800 to 440-220 Volts 
23000-20700 to 460-230 Volts } (Claas 290) 
15 ST 28 15 850 1300 268208) (yt iii... 35 $1094 00 
25 ST 28 16 1370 1940 268209} UO... 43 1198 00 
B75 ST 28 17 1450 2170 2682105 ie ree tee 58 1311 00 
50 ST 28 18 1750 2620 26821 ES een sc 72 1411 00 
75 ST 28 19 2170 3360 268312 Wy wheter 105 1608 00 
100 ST 28 20 2490 3900 ZGS2L3. 6 8) sencceo one 128 1800 00 
150 ST 28 21 3075 5000 268214 § 190 2147 0O 
200 ST 28 22 3475 5870 268215 § 240 2472 00 
33000-29700 to 440-220 Volts 
34500-31050 to 460-230 Volts } (Class 400) 
25 SCT 31 12 1180 2625 268572 § 130 $1267 OO 
37.5 SCT 31 10 1500 3600 280989 § 230 1377 00 
50 SCT 31 11 1700 4100 280990 § 260 1475 00 
75 SCT 33 14 2660 4200 280991 § 150 1660 00 
100 SCT 33 15 2910 4780 280992 § 185 1838 00 
150 SCT 33 16 3270 5430 280993 § 215 2177 00 
200 SCT 33 17 4850 7890 280994 § 300 2479 OO 


*Net weight includes transformer only. 

+Shipping weight includes transformer boxed for shipment, complete with hanger irons (when supplied) and oil in container. 
§Hanger irons are not included with this capacity, as transformer is intended for platform mounting. 

Oil weighs approximately 7 pounds net per gallon and 8}4 pounds shipping. 


NotE—The high-voltage windings of the above three-phase transformers are connected in star and the low-voltage windings 
in delta. 
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January, 1920 . Westinghouse Distribution Transformers Section 4-A 


SINGLE-PHASE 25-CYCLE TRANSFORMERS 
FOR SUPPLYING SERVICE VOLTAGES 600 VOLTS AND BELOW 


ORDERING DATA 


DIMENSION APPROXIMATE Style No. 
Capacity REFERENCE WEIGHT, Pounps Transformer Only Style No. Gallons 
va. Type Fig. Item Net* Shippingt Class 200 Hanger [ron Oil List Price 


440 to 220-110 Volts 
460 to 230-115 Volts (Class 200) 
480 to 240-120 Volts 





1 Ss 20 2 110 163 268455 109712 134 $ 71 00 
2 S 20 4 132 190 268456 109712 2% 98 00 
3 Ss 20 4 160 220 268457 109712 2% 118 OO 
5 S 20 7 236 330 268458 109713 4 156 0O 
28 S 21 1 340 470 268459 109713 7 198 00 
10 Ss 21 4 425 565 268460 109713 714 232 00 
15 Ss 21 5 545 780 268461 234482 14% 296 00 
25 Ss 21 9 820 1175 268462 234482 26 422, 00 
Sins Ss 22 1 1630 2350 267603 129384 56 558 OO 
50 S 22 2 1690 2550 267604 129384 70 680 00 
ORDERING DaTA 
DIMENSION APPROXIMATE Style No. 
Capacity REFERENCE WEIGHT, POUNDS Transformer Only Style No. Gallons 
Kva. Type Fig. Item Net* Shippingt Class 200 Class 400 Hanger Iron Oil List Price 
2200 to 220-110 Volts 2200 to 440-220 Volts ) 
2300 to 230-115 Volts (Class 200) 2300 to 460-230 Volts } (Class 400) 
2400 to 240-120 Volts 2400 to 480-240 Volts J 
1 S 20 2 110 163 ICSI) Ge sect 109712 134 $8 7100 
2 Ss 20 4 132 190 251972 267638 109712 2% 98 00 
3 iS) 20 4 160 220 251973 267639 109712 2% 118'00 
5 S 20 7 236 330 251974 267640 109713 4 156 00 
1S Ss 21 1 340 470 251975 267641 109713 7 198 OO 
10 Ss 21 4 425 565 251976 267642 109713 7 232 00 
15 Ss 21 5 545 780 251977 267643 234482 144% 298 00 
25 Ss 21 9 820 1175 251979 267644 234482 26 424 00 
37.5 SK 22 1 1630 2720 268224 267645 129384 56 560 0O 
50 SK 22 2 1690 2840 268225 267646 129384 56 682 00 
75 SK 22 4 2150 3260 268226 267647 § 97% 900 OOt 
100 SK 22 6 2920 4600 268227 267648 § 138 1013 OOt 
150 ss 33 2 3370 5250 2675619 267562 § 170 1396 OOf 
200 ss 33 4 4500 6650 2675639 267564 § 184 1675 OOt 


4400-2200 to 220-110 Volts 4400-2200 to 440-220 Volts | 


4600-2300 to 230-115 Volts (Class 200) 4600-2300 to 460-230 Volts (Class 400) 
4800-2400 to 240-120 Volts 4800-2400 to 480-240 Volts 


1 SK 23 2 192 305 267649 267661 109713 5% $ 93 OOf 
2 SK 23 3 230 350 267650 267662 109713 8 117 OO¢ 
3 SK 23 3 240 350 267651 267663 109713 6% 137 OOt 
5 SK 23 4 346 530 267652 267664 109713 1144 176 OOt 
7.5 SK 23 5 543 760 267653 267665 109713 16 218 OOt 
10 SK 23 5 543 785 267654 267666 109714 16 257 OOf 
15 SK 24 2 853 1275 267655 267667 109715 2844 331 OOt 
25 SK 24 4 1080 1650 267656 267668 109715 42 458 OOt 
G7 25 SK 22 2 1520 2450 267657 267669 129384 58 616 OOt 
50 SK 22 3 1675 2740 267658 267670 129384 70 733 OOt 
75 SK 22 6 2270 3390 267659 267671 § 97144 950 OOt 
100 SK 22 8 2920 4470 267660 267672 § 138 1138 OOf 
150 ss 33 2 3370 5300 2675559 267556 § 170 1454 OO} 
200 ss 33 4 4500 6600 2675574] 267558 § 184 1746 OO} 


*Net weight includes transformer only, 


_ _ Shipping weight includes transformer boxed for shipment, complete with hanger irons and fuse blocks (when supplied) and 
oil in container. 


tFuse blocks are not included in this price (see pages on *’Auxiliary Apparatus”), 
§Hanger irons are not ihcluded with this capacity as transtormer is intended for platform mounting. 


{Low-voltage winding is arranged for 230-volt two-wire and 230-115-volt three-wire operation, but the low-voltage coils can- 
not be connected in parallel for 115 volts. 


Oil weighs approximately 7 pounds net per gallon and 84% pounds shipping. 
NotE—All of the above single-phase transformers can be operated in bank on three -phase with the high-voltage windings 
connected in star or in delta, 
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Section 4-A 
Capacity 

va. Type 

> SK 

3 SK 

5 SK 

7.5 SK 

10 SK 
15 SK 
25 SK 
3725 SK 
50 SK 
75 SK 
100 SK 
150 ss 

200 ss 
25 SK 

5 SK 

10 SK 

15 SK 

25 SK 
3125 SK 
50 SK 
75 SK 
100 SK 
150 SS 

® 200 SS 


*Net weight includes transformer only. 


Westinghouse Distribution Transformers 


SINGLE- PHASE 25-CYCLE TRANSFORMERS—Continued 


FOR SUPPLYING SERVICE VOLTAGES 600 VOLTS AND BELOW—Continued 


DIMENSION 
REFERENCE 
Fig. Item 


F APPROXIMATE 
WEIGHT, PouNDS 


Net* 


Style No. 
Transformer Only 
Shippingf Class 200 


6600-6300-6000-5700 to 220-110 Volts } 
6900-6585-6275-5960 to 230-115 Volts 
7200-6875-6545-6220 to 240-120 Volts 


6600-6300-6000-5700 to 440-220 Volts ) 
6900-6585-6275-5960 to 460-230 Volts 
7200-6875-6545-6220 to 480-240 Volts 


23 
23 


23 
23 
24 


24 


22 
22 


22 
33 


do 
rs 
Aw DPAwW NHKW BURP PW 


23 
23 
24 


24 
24 
22 


mo 


22 
22 
22 


33 
33 6 


Oo DAD NUS 


230 
346 


380 
543 
748 


957 
1080 
1520 


1675 
2270 
2920 


3650 
4900 


350 
530 


550 
780 
1100 


1430 
1700 
2450 


2740 
3390 
4470 


5450 
7400 


267673 
267674 


267675 
267676 
267677 


267678 
267679 
267680 


267681 
267682 
267683 


2675499 
2675519 


267684 
267685 


267686 
267687 
267688 


267689 
267690 
267691 


267692 
267693 
267694 


267550 
267552 


11000-10450- 9900 to 220-110 Volts 
11500-10925-10350 to 230-115 Volts 


11000-10450- 9900 to 440-220 Volts 
11500-10925-10350 to 460-230 Volts 


421 
560 
748 


1080 
1390 
1650 


2150 
2620 
2910 


3650 
4900 


610 
870 
1100 


1650 
2120 
2440 


3260 
3790 
4470 


5450 
7400 


267695 
267696 
267697 


267698 
267699 
267700 


267701 
267702 
267703 


2675439 
2675459 


267704 
267705 
267706 


267707 
267708 
267709 


267710 
267711 
267712 


267544 


ORDERING DATA 
Style No. Gallons 
Class 400 Hanger Iron Oil 
(Class 200) 

(Class 400) 

109713 8 
109713 114 
109713 11 
109714 16 
109714 25 
109715 34144 
109715 42 
129384 58 
129384 70 

§ 97% 

§ 138 

§ 170 

§ 184 

\ (Class 200) 

} (Class 400) 
109713 12 
109714 18 
109714 25 
109715 42 
109715 58 
129384 58 

§ 9714 
§ 97% 
§ 138 
§ 170 
§ 235 


267546 





January, 1920 


List Price 


$ 130 00 
160 00 


199 00 
243 00 
283 00 


356 00 
479 00 
623 00 


743 00 
980 00 
1154 00 


1467 00 
1767 00 


$ 184 00 
232 00 
333 00 


421 00 
567 00 
715 00 


870 00 
1113 00 
1312 00 


1667 00 
2000 00 


{Shipping weight includes transformer boxed for shipment, complete with hanger irons (when supplied) and oil in container. 
§Hanger irons are not included with this capacity as transformer is intended for platform mounting. 


Low-voltage windings is arranged for 230-volt two-wire and 230-115-volt three-wire operation, but the low-voltage coils can- 
not be connected in parallel for 115 volts. 


Oil weighs approximately 7 pounds net per gallon and 814 pounds shipping. 
NoteE—With the exception of the 11.500-volt transformers all of the above transformers can be operated in bank on three- 


phase with the high-voltage windings connected in star or in delta. 


~ nection. 


The 11,500-volt transformers are suitable only for delta con- 
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January, 1920 Westinghouse Distribution Transformers ‘ Section 4-A 


SINGLE-PHASE 25-CYCLE TRANSFORMERS—Continued 


FOR SUPPLYING SERVICE VOLTAGES 600 VOLTS AND BELOW—Continued 


ea 7 dee ee eee GVO RUNG A rec ae ee ee ae 


DIMENSION APPROXIMATE Style No. 
Capacity REFERENCE Weicut, POUNDS Transformer Only Style No. Gallons ; . 
va. Type. Fig. Item Net* Shippingf Class 200 Class 400 Hanger Iron Oil . List Price 


13200-12540-11880 to 220-110 Volts 13200-12540-11880 to 440-220 Volts \ 
13800-13110-12420 to 230-115 Volts } (Class 200) 43890-13110-12420 to 460-230 Volts } Class 400) 


25 SK 23 7 421 610 267713 267722 109713 12 $ 215 00 
5 SK 23 8 560 870 267714 267723 109714 18 269 00 
10 ae igs . WahiGtza Betas 207715 267724. 100714 25 372 00 
15 SEK 24 4 1081 1650 267716 267725 109715 42 460 00 
25 SK 24 5 1390 2120 267717 267726 109715 58 604 OO 
37.5 SK 22 2 1650 2445 267718 267727 129384 58 760 00 
50 SK 22 6 2150 3260 267719 267728 § 97% 891 00 
75 SK 22 6 2620 3790 267720 267729 § 974% 1125 00 
100 SK 22 8 2910 4470 267721 267730 § 138 1329 00 
150 ss 33 5 4400 6450 2677379 267738 § . 190 1687 00 
200 Ss 33 6 5050 7500 2677399 267740 § 230 2033 00 
22000-20900-19800 to 220-110 Volts 22000-20900-19800 to 440-220 Volts 
23000-21850-20700 to 230-115 Volts S (Class 200) 7700 -31850-20700 to 460-230 Volts f ‘45S 400) 
5 SK 25 2 715 1060 267306 267314 109733 26 $ 510 00 
10 SK 25 4 1150 1720 267307 267315 129384 39 597 0O 
15 SK 25 5 1360 2070 267308 267316 129384 51 686 00 
25 SK 26 1 1660 2460 267309 267111 129384 59% 812 00 
37.5 SK 26 2 2035 3100 267310 267112 199217 84 960 00 
50 SK 26 3 2270 3650 267311 267113 199217 108 1092 00 
75 SK 26 4 2837 5000 267312 267141 § 135 1313 0O 
100 SK 26 5 3307 5850 267313 267142 § 150 1512 00 
150 SC 33 8 4700 7050 2677499 267750 § 220 1917 00 
200 SC 33 10 5550 8200 2677519 267752 § 245 2267 00 
33000-31350-29700 to 220-110 Volts 33000-31350-29700 to 440-220 Volts 
3i00.32778.31080 to 230-115 Volts f (Cl#85 200) 34500-32775-31050 to 460-230 Volts (Class 400) 
10 sc 31 2 900 1390 267509 267510 § 47 $ 688 OO 
15 sc 31 3 1050 1850 267511 267512 § 82 763 00 
25 sc 31 5 1350 2250 267513 267514 § 90 902 OO 
37.5 sc 31 8 1780 3225 267515 267516 § 150 1054 OO 
50 Sc 31 9 1970 3600 267517 267518 § 170 1183 00 
75 SC 32 3 3070 4750 267519 267520 § 160 1421 00 
100 sc 33 5 3400 5250 267521 267522 § 176 1658 00 
150 Sc 33 11 4970 7675 2675259 267526 § 260 2025 00 
200 SC 33 il 5570 8200 2675274 267528 § 245 2363 00 


*Net weight includes transformer only. 

{Shipping weight includes transformer boxed for shipment, complete with hanger irons (when supplied) and oil in container. 

§Hanger irons are not included with this capacity as transformer is intended for platform mounting. 

QLow-voltage winding is arranged for 230-volt two-wire and 230-115-volt three-wire operation but the low-voltage coils can- 
not be connected in parallel for 115 volts. 

Oil weighs approximately 7 pounds net per gallon and 81% pounds shipping. 

NotE—The above transformers are suitable for delta-connection but not suitable for star-connection on the high-voltage side 
when banked for three-phase operation. 
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Section 4-A Wesiinyhouse Disivibulion Transformers January, 1920 


THREE-PHASE 25-CYCLE TRANSFORMERS 


FOR SUPPLYING SERVICE VOLTAGES 600 VOLTS AND BELOW 


ORDERING DATA 





DIMENSION APPROXIMATE Style No. 
Capacity REFERENCE WEIGHT, PouNDS Transformer Style No. Gallons 
Kva. Type Fig. Item Net* Shippingt Only Hanger Iron Oil List Price 


2200-3810 Y to 440-220 Volts 
2300-3984 Y to 460-230 Volts +; (Class 400) 
2400-4157 Y to 480-240 Volts } 


5 ST 29 2 450 620 267616 109713° 10 $ 266 00 

7.5 pl ae 29 3 535 740 267617 109713 134 324 00- 
10 ST 29 1 735 1055 267618 234482 22% 374 00 
15 ST 28 3 900 1305 267619 129384 29 467 00 
25 ST 28 9 1980 2800 267620 129384 62 629 OO 
Sis ST 28 9 1980 2800 267621 129384 62 797 OO 
50 ST 28 12 2155 3400 267622 199217 100 958 00 
75 ST 28 15 2685 4270 267623 § 144 1272 00 
100 ST 28 17 3005 4900 267624 § 175 11544 00 


Unless otherwise specified the above three-phase transformers are connected star in the high-voltage and delta in the low- 
voltage to transform from a nominal line-voltage of 4000 volts. If required with the windings connected delta in the high-voltage 
to transform from a nominal line voltage of 2300 volts, it should be so specified on the order. Connectors for the delta connection 
can also be ordered separately as follows: 


Connettors for 5-kva. transformer, .. «.<:ssissemeicas eres cies 2s ae ace ie bic asic Style No. 280436 List price per set $5.00 
Connectors for 7.5-kva. to 15 kva. transformers inclusive. Soh... ccc cw cece tees Style No. 280437 List price per set $5.00 
Connectors for 25 to-100-kya. transformers 1aclusives...j.5 «101s... v<aiealecies ste cre alates» oles Style No. 280438 List price per set $6.00 


SINGLE-PHASE 60-CYCLE MANHOLE TRANSFORMERS 


FOR SUPPLYING SERVICE VOLTAGES 600 VOLTS AND BELOW 


ORDERING DaTa-— 


DIMENSION APPROXIMATE Style No. 
Capacity Type _REFERENCE WEIGHT, PouNDS Transformer Only Gallons 
va. Fig. Item Net* Shippingt Class 200 Class 400 Oil List Price 


2200 to 220-110 Volts — 2200 to 440-220 Volts } 
2300 to 230-115 Volts (Class 200) 2300 to 460-230 Volts } (Class 400) 
2400 to 240-120 Volts 2400 to 480-240 Volts 


5 SM 34 1 268 340 247122 267586 5 $ 168 OOt 

7.5 SM 34 2 365 495 247123 267587 7 208 OOt 
10 SM 34 3 450 610 247124 267588 10 245 OOt 
15 SM 34 3 595 800 247125 267589 114% 309 OOt 
25 SM 35 3 935 1270 247127 267590 174% 427 OOt 
SviaD SM 35 5 1380 1880 280026 267591 31 550 OOt 
50 SM 35 6 1595 2200 247130 267592 36 649 OOt 
75 SM 36 1 1600 2520 191395 191396 55 816 OOf 
100 SM 36 2 1910 2940 191397 191398 72 948 OOt 
150 SKM 36 3 2600 4400 2493034 267575 175 1180 OOf 
200 SKM 36 5 2950 5240 2493044 267576 225 1370 OOf 


*Net weight includes transfarmer only. 

{Shipping weight includes transformer boxed for shipment, complete with hanger irons and fuse blocks (when supplied) and 
oil in container. 

tFuse blocks are not included in this price (see pages on “Auxiliary Apparatus”). 

§Hanger irons are not included with this capacity as transformer is intended for platform mounting. 


{Low-voltage winding is arranged for 230-volt two-wire and 230-115-volt three-wire operation, but the low-voltage windings 
cannot be connected in parallel for 115 volts. 


Oil weighs approximately 7 pounds net per gallon and 84 pounds shipping. 


NotE—All of the above single-phase transformers can be operated in bank on three-phase operation with the high-voltage 
windings in star or in delta. 
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THREE-PHASE 60-CYCLE MANHOLE TRANSFORMERS 
FOR SUPPLYING SERVICE VOLTAGES 600 VOLTS AND BELOW 


ORDERING DATA 


DIMENSION APPROXIMATE Style No. 
Capacity Type REFERENCE WEIGHT, PouNDS Transformer Only Gallons 4 ’ 
Kva, Fig. Item Net* Shippingt Class 200 Class 400 Oil List Price 


2200-3810 Y to 220-110 Volts. 2200-3810 Y to 440-220 Volts 
2300-3984 Y to 230-115 Volts } (Class 200) 2300-3984 Y to 260-230 Volts (Class 400) 
2400-4157 Y to 240-120 Volts 2400-4157 Y to 480-240 Volts 


5 STM 37 1 376 500 267577 267586 844 $ 288 00 

7% STM 37 2 455 590 267578 267587 9 333 00 
10 STM 37 3 535 710 267579 267588 12 378 00 
15 STM 38 1 600 810 267580 267589 15% 450 00 
25 STM 38 3 963 1345 267581 267590 2634 595 00 
374% STM 38 4 1325 1840 267582 267591 40 755 00 
*50 STM 38 5 1755 2500 267583 267592 58 900 00 
75 STM 39 1 2015 2720 267584 267593 52 1150 00 
100 STM 39 2 2205 14 8050 267585 267594 64 1390 00 


Unless otherwise specified the above three-phase transformers are connected star in the high-voltage and delta in the low- 
voltage to transform from a nominal line-voltage of 4000 volts. If required with the windings connected delta in the high-volt- 
age to transform from a nominal line voltage of 2300 volts, it should be so specified on the order, Connectors for the delta con- 
nection can be ordered as follows: 

Connectors for 5-kva.to 10-kva. transformers, inclusive.............2ccceeceeceees Style No. 280436 List price each $5.00 
Connectors for 15-kva. to 50-kva. transformers, inclusive... ....... 20 cece eee ee eens Style No. 280437 List price each $5.00 
Connectors for 75-kva. to 200-kva. transformers, inclusive.............0 eee eee eereee Style No. 280438 List price each $6.00 


*Net weight includes transformer only. 
+Shipping weight includes transformer boxed for shipment, complete with oil in container. 
Oil weighs approximately 7 pounds net per gallon and 814 pounds shipping. 


1619-53 
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OUTLINE DIMENSIONS 
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Fic, 23 





DIMENSIONS IN INCHES CORRESPONDING TO, 



































Dimension LETTERS IN OUTLINE VIEWS 
Reference 
Item A | B:.C-|5,D..|.E | F |G | H 
fat te Hs SE i he oe ee eee ne ee 
Fig. 20 
1 L1lye| 1436) 95¢| 85 83%] 237 | 138] 7 
2 1284] 15%| 12° | 104| 1044] 314 | 2%] 7 
3 14%] 15%] 12 | 1054] 103%] 314 | 248] 7 
Wf 4 16%] 18 1334] 1134] 1154] 2 2K%| 7 
hi 5 18%} 18 1334] 1134] 11%] 2 3 a 
6 2014| 18_ | 1334] 1184] 1154) 2 | 4%] 7 
7 18 y5| 1954] 1535] 1335] 13%] 2 | 3541 7 
8 21 1954] 1535] 1334] 1395/2 375| 11 
9 2314| 1954] 155%] 1335 13x) 2 375| 11 
4 10 2834| 1954| 15%5| 1355] 13 x5] 2 375] 11 
Fig. 21 
1 2138] 22%| 20 1534| 1514] 714 | 3%] 10 
2 2735| 22%| 20 1534| 1514] 7% | 314116 
3 313%| 227%] 20 | 1584| 1544| 734 | 34¢|1016 
4 22Ve| 241%] 21% 168 163%| 8 33] 10 
5 3014| 241%] 21%) 163%] 163%] 8 248119 
Fic. 21 6 3454| 2414] 2174| 163%| 163%] 8 5%|19 
4 a 417%%| 2414) 21%] 16 | 163%] 8 6/23 
{ 8 3144] 283%] 2338] 1834| 1834|10 234|19% 
. 9 3744| 284| 2348] 1884] 18s4|10 | 6 |23 
; 10 40/4] 28,5] 2348) 1884) 1835|10 | 8 23 
11 4414| 283%] 2348] 1854] 1855/10 | 8 |27 
12 5014| 28¥5| 2348] 1884] 1835|10 | 8 |27 
' Fig. 22 
} j 
i} | 1 40 374%4| 305] 3114| 2834) 17 54 |31% 
: 2 4414] 3744] 305] 3144] 283%] 17 54 135% 
; } 3 4814) 3714] 3054] 3144] 2836) 17 54 139% 
( j 4 5834| 3714} 3054] 3114] 2834] 17 5g |50% 
; |S |S) $08) a) a | om 
2 8 TE] ecccrsloecceclevee 
7 5614] 4034] 3494] 345¢| 30-41.....1... 110222 
8 6414) 4014) 345] 3454] 3035].....]...-]...- 
9 6914] 4014] 3434] 3454] 305%].....]....]...- 
; 10 7414] 4014) 34q5] 3454] 3035].....]....]...- 
; 11 8014] 4014] 34yy| 3456] 3035].....]....].... 
. ; 12 8634| 4034| 34ye] 3456] 300%]... . [0 LL 
M Fig. 23 
i 1814] 1634, 1154] 1054] 934) 634 | 3¥a] 10 
oz 213%] 1836] 1214] 12%) 9%] 8% 55%] 10 
3 2314) 1934] 13 14144] 10%] 9 6%| 10 
4 2514| 2234| 1534] 1534| 127%] 9 | 33¢| 16 
' 5 31 2454] 17 174%] 144) 9 5%| 18 
; 6 25%] 22 1314] 12 1034| 9 4 16 
i 2734] 2414] 1514] 1534] 12%] 9 5%} 16 
8 3254| 2514] 17 174%) 14144] 9 7 18 
‘i These dimensions are for reference only. For official 
Fic. 22 dimensions, apply to the nearest.district office. 


1h . 1619-54 
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OUTLINE DIMENSIONS—Continued 





DIMENSIONS IN INCHES CORRESPONDING TO 


























Dimension LETTERS IN OUTLINE VIEWS 
Reference 
areas as c|D|E r fo] a 
Fig. 24 
1 32 | 3034] 2154) 2414] 1534] 12 | 3%] 21 
2 36 | 3034] 2154] 24 | 15%] 12 | 674] 21 hf 
3 364] 33° | 2234] 2636] 1734] 15 | 334] 24 § 
4 42 | 33. | 2234| 2614| 1714| 15 | 754] 24 
5 48 | 3514] 2414| 28361 18141 15 |1314| 24 i] 
Fig. 25 i 
1 3814] 295%] 21. | 1454] 1374] 734]....|16 ht 
2 395] 3314] 2334] 1814] 1654] 914]... .]16 ry 
3 4038] 34 | 2534] 187%] 1734] 10 |....|16 
4 4214| 35_ | 2736] 25%%| 18%| 15 ees 
5 4714| 3634] 2834] 2814] 1934| 16 . |284%4 
Fig. 26 
1 49 | 3434] 31%] 3014] 283%] 16 36% 
3 ga" | 3645] 389] sia] 31 4| 17 1% 
72 Y738 16 16 4 
4 55 | 44 | 40%4| 30 | 3514 i 
5 63 | 44 | 4014] 39 | 3514) Tt t 
6 80 | 44 | 4014| 39 | 3514| TF t 
Fig. 27 
1 | 2044] 2074] 1434| 1334] 814 | 11 | 230113% 


These dimensions are for reference only. For official 
dimensions, apply to the nearest district office. 





Fic. 26 
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DIMENSIONS IN INCHES CORRESPONDING TO 













































































Dimension LETTERS IN OUTLINE VIEWS 
Reference —— 
Item A | BoalsCileDsl Eee | H 
Fig. 28 
1 4234| 2934{ 2154] 24 | 1634].....|....|.... 
2 3134| 3244] 2234) 2714] 2134] 16 | 54 |23% 
3 42 351%] 2634| 2914| 231%) 16 5g |32% 
4 4554| 3514] 2634 29% 234%] 16 4 3644 
5 3814| 4034| 2814! 34 23 %)\on ap|plica|tion 
j 6 48 4034] 2814| 34 23 Y%lon ap|plica|tion 
7 56 4034] 281%] 34 23% De 
8 62 4034| 28%| 34 23% ss 
9 405%| 45 2914| 3834] 2414} 21 +3 131% 
10 44 | 45 | 2914] 383%] 2414] 21 | 3% 13484 
11 54 45 2914| 3834| 241%) 21 483 14634 
12 5714) 45 2914| 383%] 2444} 21 33 (50 
13 46 514 3234) 4536) 2754151514.) . ole eee 
14 52 5114| 3234| 4534] 2754].....|....].ae- 
15 58 | 5hi4| 3234| 4536|\ 2756 sti) i. a setae 
16 62 5144| 3234| 45% 2754! bakes 
17 68 5114) 3234), 45361 27541 als nibathenenee 
18 80 5144| 32384| 4534]' 2754)... | eb ade eee 
19 65 55 35 50 OE! OVS ae. 5) eaten poeta 
20 75 55 35 50 31 
; Fig. 29 
| 1 215%] 2534| 15. | 15%| 1034, 10 |....] 11 
2 2414| 2714| 1634| 1784] 11. | 1134]....] 16 
3 2834| 2914] 1734] 1914] 11841 12 |....].... 
| Fig. 30 
| Pacay,4 2934| 2814{ 19%) 1234| 23 | 16 | 354] 18 
( 2 3134] 2934] 2154] 1614] 2434| 18 5 16 
| 3 373%| 2934| 2154| 1614] 2414] 24 | 5 | 16 
‘ 4 | 4234) 2934] 2154! 1614| 24\%| 24 |10 16 
| DIMENSIONS IN INCHES CORRESPONDING TO 
Dimension LETTERS IN OUTLINE VIEWS 
Reference 
. gr ek AE B c | D 
SRE hE AAS eee 
Fig. 31 
7 Pao oe. G7 ih) 28 23 42 
2 73 | 28 23 48 
3 73 | 32 26 48 
4 79a |) 82 26 54 
5 85 | 32 26 60 
6 79 | 39 30 54 
7 85 39 30 60 
8 91 39 30 66 
% | 97 39 30 72 
10 84 56 30 60 
if | 89 56 30 65 
1 12 77 46 24 53 


Terminals 
ti 1 } Fic. 30 
me | 1619-56 


These dimensions are for reference only. For official di- 
mensions, apply to the nearest district office. 
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OUTLINE DIMENSIONS—Continued 






3 Low-Voltage Bushings 
14 Pipe Plug 





Fic, 35 





DIMENSIONS IN INCHES CORRESPONDING TO 






































Dimension LETTERS IN OUTLINE VIEWS 
Reference 
item A B | Cc | D | E 
Fig. 32 
1 fea Z0 52 33 54 
Z 84 52 33 64 
3 89 52 33 64 
4 90 52 33 70 
f 5 95 52 33 70 
Fic. 33 : 
Fig. 33 
1 83 $51 Wa 3d 71 
2 93 33) a SCR aE 
3 97 SP agent) Stay 
4 83 39 39 | 71 
5 ieySy 39 39 714 
6 | 97 39 39 81 
7 108 39 39 92 
8 84 51 | 38 | 64 
9 Peso Sani 38 64 
10 92 51 | 38 72 
11 97 | 51 } 38 hea | 
12 102 | 51 38 82 
13 LOT Stee hs a8 82 
14 BA CURE Pe DOULA Sas 
15 OO sue Wee ts 9 On alae 6G 
16 Te tae cchlwia oo | 73 
17 | 96 60 | 36 72 
Fig. 34 
rene d 22% 19% 19% 1234 
2 2454 20% 2144 14 
3 2854 | 2234 | 22% | 145 | 1. 
Fig. 35 
said 30 2384 261% 1814 ise 
2 36 23 34 26% 18% 18 
3 36% 25% 2744 19% 194% 
4 4434 251% 274 1914 194 
5 453% 26% 294 21% 21% 
D 6 49% 26% 29% 215% 2144 
These dimensions are for reference only. For official 
Fic, 34 dimensions, apply to the nearest district office. 
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OUTLINE DIMENSIONS—Continued 
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Fic. 39 


























DIMENSIONS IN INCHES CORRESPONDING TO 
Dimension LETTERS IN OUTLINE VIEWS DIMENSIONS IN INCHES CORRESPONDING TO 
i Reference |— Dimension LETTERS IN OUTLINE VIEWS 
i Item | A B | Cc | D | E a 
ii =o A | B G D | E 
Fig. 36 : 
1 50% 31 4 314% are Fig. 38 
2 613% 314% 3144 254 1 3234 233% 2134 20 1134 
3 574 39% 3438 sje Zz 3434 27% 21 26 15% 
4 72 394 3428 3 3934 273% 21% 2534 155% 
i 5 8914 3914 347% 4 45 314 2314 29% 1634 
Fig. 37 5 47% 34 25 324% 1914 
i 1 2634 | 203 | 173% | 143% 934 Hig, Ae 
\ 2 28 2134 1834 154% 10% 1 49 333% 261% 333% 233% 
3 2834 2234 19% 1634 1114 2 573% 33%% 26% 333% 2334 








These dimensions are for reference only. 


dimensions, apply to the nearest district office. 





For official 





_ These dimensions are for reference only. For official 
dimensions, apply to the nearest district office. 
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OUTLINE DIMENSIONS—Continued 
Ble >AB ke 
——x 
Pp 
C 
M A L b A 
Diam.of Holes-R 
Diam.of Bolts-S tt (3) 
Fic. 40 Fic. 41 
DIMENSIONS IN INCHES CORRESPONDING TO es a4 Ee HB 
LETTERS IN OUTLINE DRAWINGS 3 2 BM Figures below give 
Style F Pa 1 © §|distance in inches 
No. ig 1d Zoe aoe holes pro- 
9 S vided to mount 
A B Cc L M P|Q R s Bin 5S transformers on 
<iq, |< hanger irons 
109712 40 2814” 114” 4! 41g” yr 17 | 7” i" 34" 6 8 rans, ane 
109713 40 33%" 184” 4”\ 4 Au 34” 1” | 7" af? yy" 15 20 |7'-10-11/7-16” 
109714 40 4314” 2 Vdd 4”1 4 git Ww" 1” 17" pe 3g" 34 34 18/’—21” 
109715) 40 |5414”| 214’ 4” | 446") 84” 1171 77 | 33” | 34” 60 60 |24” 
109733 40 4334/’ 134” 4” 414” 34” 1” a vs” 4” 19 23 16” 
234482 | 40 |433¢”) 2144” 4”) 446" WwW” 1171771 3" | Ke” 30 35 |1914”"—23” 


199217| 41 |64” | 3” | 4” 


129384| 41 [587 | 3” | 4” 


| 





Fic, 42 


4314/'-4434/"-4554” 
4674/'-48/7-49 14". 
5016-5114” 
2334"-2356"-2384"" 
24/725 54/2614" 
2714"'-281%4"-2834"" 
32 28 16/'-2934''-3054"" 
31 34/'-31 §4/1-32/"= 
32 141-33 34"'-3434"" 
3534/'-3614"-37""- 
3974/"-405 6/4484!" 


W 
= 
. 

zs 
= 

NS 
SS 

co 

_ 

ao 

_ 

— 


34” he oa 33 3g" 82 


*Note that on account of the number of holes provided, the same style hanger irons can be used in 


many cases to mount different size transformers. 


The dimensions on this page are for reference only. 


trict office. 


For official dimensions apply to nearest dis- 


STANDARDIZATION OF DISTRIBUTION TRANSFORMERS 


During the past several years the subject of 
Transformer Standardization has received con- 
siderable attention from the American Institute of 
Electrical Engineers, the National Electric Light 
Association and the Electric Power Club. The 
-work of the American Institute of Electrical En- 
gineers has been devoted to the formation of rules 
covering methods of rating and testing while the 
National Electric Light Association and the Elec- 
tric Power Club have directed their efforts to the 
standardization of commercial capacity, voltage, 
and frequency ratings. 

The most important rules from an operating 
standpoint established as a result of the standard- 
ization work of the American Institute may be sum- 
marized by the statements that the maximum tem- 


perature rise of a transformer, under continuous 
full-load operation should not exceed 55° C above 
an ambient or air temperature of 40° C and that the 
copper loss should be measured by a wattmeter and 
the result corrected to a temperature of 75°C. 

The most important results of the Standardiza- 
tion work of the National Electric Light Associa- 
tion and the Electric Power Club, insofar as it 
covers distribution transformers, are summarized 
in the following tabulations for single-phase and 
three-phase transformers. The tabulation for 
single-phase transformers is divided into two 
parts, one including transformers for supplying 
service voltages 600 volts and below, the other 
including transformers for supplying distribution 
voltages above 600 volts. 


1619-S9 





"SYJOA $Q6¢ St Po}oaUU0d-109S ‘SBUIPUIM FfOA-OOLZ-241Y} WOI 9BEIJOA OUT] JOwXA aYT, ‘*SaBeIJOA [eUTUOU aIe AONOOP-OOLZ S2TeI]0A OY L 




















Section 4-A 


























009 aAoKdy 
SADVL1O A NOILNGINISIG DNIATAdNG AOA SHAWAOASNVAL 
3SVHQ-AIONIS JO SdV,], GNV SONILVY JONVLIOA GUVGNVIS 




































































MO1SgG ANV 009 SAOVLTIOA AIIAUTIS 


DNIATddNS AOA SNAWUAOASNVAL ASVHG-ATONIG AO SAV L ANV SONILVY AOVLIOA GUVGNVLS 


sigulossuesy Bseyg-a[3uIS jo sdey pue ssuney o3ez]/0A ‘szyury ezIg PAepueIys 


*SOSSU]D aBLIJOA SNOEA ay} JO} Paepurjs 
007 PUP OST ‘OOT ‘SZ \ sioUOjsuv1y aseyd-o[Buts 10J 


‘OS ‘S*LE “ST ‘ST ‘OL 


aSlI “Do$S Ye sBurzes snonuy} 
"'SLIS ‘ES TTS TJ -uoo vax Ul SazIgG paepUueIg 


*puosas Jad sajoA0 09 


"puodas Jad sajoAo SZ 


so1suenbas 4 


a1B JEU} Sazis 10j aIQe], Burmojjoy vaS—ALON 


"pafood-J12g 


PAEPVEIS *PasIOWW-T10 


sedA] prepus3sg 


ad1A1ag JaMog pure 3uiyYysrq] snosueljeosij] Surs4jddng 103 mojog pue ‘ery 00Z SeZIg ‘eseyg-2|5ulg 


SUANUOASNVUL NOLLNAIALSIG 
JO SDNELVU ADVLIOA ANY ‘S4ZIS ‘SSIONANOAYA ‘SAdAL GUVGNV.LS 











s9zIg prepueis 














& m2 d na 
RQ *asli ainjzeioduia} pooyueie 
= S Sutpasoxs ynoyjtM (aBues 4190 Jod OT Burposoxe you) aBeyoa dez paytoods Aue ye yndyno *e-Ay payer [NJ JOJ pousisap aq ]]IM aaoge persl| sBurjes o8e7[0A BuIAvY SioUIJOJsULI, PIEpueIg g 
*19A09 JOULIOJsULI} OY} Opisut Jajsed & UO JO ‘wWeIseID : 
> m WordauU0d ay} UO ‘aze]daueU dy3 UO pazeoIpUT AjozUYop aq [IM Ap iqixay styy ‘sBuryvs adeIOA dai} 4e JO SBUI{eI BEIOA OM} 7E UOTZVI9dO JO} BIQEIINs SI JaWIOjsUrIZ B BJOYM Jey} ‘JaASMOy Q 
& © pooyssapun si 4y  ‘sSuryes aBePOA peutioU asoy} UO A[UO apEUr aq [JIM SoajUvIEND puv saul] asoyy Jo sdulqEI aBEROA [EWIOU ay} PasapIsuoo aq []IM odA} pjoq Ul sBuIyes aBLI]OA—ALON S 
S z *sade}OA O1UOUTIeY 0} ONp SsuIpPUIM es 
8 < dy} UT Sassaiqs aAISSa0x9 JO aouasaid ay} UT 4[Nsar ABUL 
» (2 UWOrjd9uUoD sty3 Se A OOOF OF AOLFIT Wosy wojsues} OF 
= A[snoauejz[Nus sapts advz]OA-MO] pue YsIY YO UO ,,K,, 
Ul pazyauuod pasn aq OU eget anon kaa eee 
WOIJ 10 ANOOF 97 0N99 Woy O0ETZ 99 UluLy 
5 eines A a|qeyins ‘yueG Ul pazeisdo UaYyM a1 ‘OOFZ OF ‘goijorid payst(qejsa JUasaid jo asneoaq 
ms RKOCHII-0099 JO Bulzes aBeqJOA Butavy siowusojsursy Uasoyd a1¥ SS¥[ IOA-O99 oY} JO SJOUIOJsULI. UOIINIIYsIp 10} sdey ppO asa4y].—ALON 
fe *aBEYJOA Pazel Jtay. sAoqge 4a. *AJUO adtA1as a]dijjnur JO salias JOJ a[qeyins are ‘MOlaq pue 
Ke sad ¢ ye BuIpurM [[NJ UO pozoxa uaymM UOIZeJado [njssadons “PAH OOZ SeZIS JOJ OFZ-O9F JO Bulyes adezOA-MO] BulAvy SiowiojsuesL, *A[UO 9OIAIas JIA 
a 40} paudisap aq [II ‘aaoqe pajzsl] SBuIyes aBezJOA Buravy — -a1Y4} 10 SatJas JO} a[qeyins av “AX OOZ PUL OST “SZI Sazis searoym {ue} JoulOjsuel} oY} apts 
_ PUL UOIjNgGUIsIP 30A-QO0F JO OOLT [BUIWOU BurAjddns  -3no spre] aBeI]OA-MO] BY} JO UOIZDaUUOD Aq BdIAIAS a1TM-99143 JO ajdiqjnur ‘satias 10} pasues 
eS JO} SJQWIOJsURL, UOT{NqQIIysIp sseyd-ajZuls Piepurys -18 Ie MOTAG PUL “VAX ONT Sazts 10J SII —OET JO Butzes 93vz[OA-MO] BuIALY SJOULIOJsULIL 
wn 
i K000F-O00EZ OF""""——-00L 62 osete OO00EE | SZS 0} JO” O£Z—O09F 0} 10° SII—0€2 OF" Osote SLLze oosre “PU! 0OZ 07 OT oooee 
a Q Oss 0} 40" O77—OPrF 0} 10" OlI—027,93 00L62 OSEte ooore 
= Be Se ET AANEC AROS One 7 e ; ; . 
© 4A000P-00€Z 9 O086t 00602 00022 | S4s 03 10 O£€Z—O09F 0} JO STI—O€Z °F 00L0Z OS8TZ o000ez 19U! 00Z 3 OF-S 000z% 
S ° Oss 0} 40°" O7Z— OFF 0} 10° O1I—O7Z OF OO¥6T 00607 00072 
a 7] 
a 0 A000b-00E2 OF""""—: OBBTT OFSZE OOZET | SLS 03 JO" O€Z—O09F 0} 10°" STI—OE€Z 07" OZhZT OTST ooset "PUI 007 97 OT-S-S'Z OOzEE 
& Zz oss 03 Jo" 077—OPh 99 JO" OLT—O77 93" OS8lt OFSzt oozet 
~ = 
8 Le A000F-00€2 99°" * 0066 Ostot OOOTT | SLs 0} 10° O£€7—O9F 0} 10° STI—0EZ OF" OSeOT Sz60t OOSIT ‘Sul 007 04 OF-S-S'"Z OOOTE 
— x Oss 0} JO” O7Z—OF?P 0} JO Oll—Ozz OF" 0066 OSPOt OOOTT 
009 03 10° OPZ—O8P 07 10 OcI—Otz OF 0729 SbS9 Sl89 AOLPZT-O0ZL 
= w os . . ; 
O0EZ 93 OFos 0L%9 AOEPIT-0099 | SLS 07 40" Of2Z—O9F 03 JO * $tI—oez OF" 5096S SL79 S$8S9 AOS6II-0069 [UI 0OZ 03 E-S'T 0099 
3 oO ieeests eT nay pyyeeete -~ & 
= < oss 03 wor" O77—OFP OF IO" ETI —O77 93 " #00ZS 0009 O00f9  AOEPIT-0099 
i. 5 OZ7I—OFZ OF 008%—00FZ 4 
ia }O SII—OEZ OF 009%—00£2 TOU! OOZ OF €-Z-T 009% 
= Oll—072Z 93 00rF—00727 
a Qa 009 03 10 OFZ—O8F 03 JO" —_-OZI—OFT OF U0 £4 
vA SZS 9} 40 O£fZ—O9P 0} 10 SII—O€Z 0F"""" O0Ez “TUL O07 3 £-Z-T 00fe 
2 < OSs 03 JO" Q7%Z—OFF 0} JO" QII—07Z 07" 0022 
a 
= c . 
wn O7I—0F7Z 93 009 
s a SII—OEZ OF nee “PUT OOT 03 E-Z-T oss 
p> OVI—O07Z 9F oss 
2 —_ 
3 nm ozI—06z 0 ost 
= uw) SII—082,.9)"5 O9F *[OUl OOT 97 -2-T Ory 
~ re Oll—O72Z 93 Ory 
_ od 
0 “301 dey %o1 uo dey %S ui Bulpul MOlIG pur OOO savezoA sdey uo BuIpuly 
& SPO Gore ent Lsseusrrosddy. 2 ana adtAsag Buréjddng 10} sdurjey edezOA-mo7 sawuojsuesy, Ajo}ewrxoiddy Img up 
~y “won Surd[ddng 103 sasdeyOA oul] SsoBe}[OA IUI'T PlepuryS SSE[D adeIOA sa8e1]o 
oC sBuljzey o3ezJ0A , PIepurIg SnNolieA WoO UOT}eIAdO JO} SNOMEA WOIJ UOIeIadGO IJ yoegq Jo} sduney ae 
ig MOY] JOULOJSUEIT SBUIJeY sBeOA-Ystp Jowsojsuesy sBuljey a3vzOA-YSIpy Jousojsuesy snonulzuod “eax ut pieputisg 
by 
wi 
be 
e 
8 
oe 
< 
Q 
Zz 
< 
- 
”n 








775 


Section 4-A 


Westinghouse Distribution Transformers 


January, 1920 
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COMPLETE REMOVED FROM TANK 
ONE OF THE LARGEST WATER-CooLED FEEDER REGULATORS EVER BUILT 
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TYPE C INDUCTION FEEDER-VOLTAGE 
REGULATORS 


FOR INDOOR MOUNTING 


Second only to a continuous dependable supply of 
electrical energy, the most important characteristic 
in providing successful central station service is the 
maintenance of steady voltage. Users of electric light 
and power are more and more demanding a steady 
normal voltage at their premises—it is a fundamental 
requirement for good lighting, and essential for the 
most satisfactory supply of power. 

And besides being demanded by consumers, con- 
stant normal voltage at distributing centers proves 
a direct source o: income to the central station. 
During the periods of peak load the sale of a con- 
siderable amount of power is lost by reason of the 
decreased wattage consumption of lamps and other 
devices unless normal voltage is maintained at the 
consumer’s service. And during periods of light 
load considerable saving can be effected in the cost 
of lamp renewals if the voltage is held from rising 
above normal, since the life of incandescent lamps 
is decreased rapidly by over-voltage. 


Since in all modern central stations constant 
potential is maintained on the main bus-bars, the 
voltage at distributing points on the various feeders 
supplied from these bus-bars will inherently vary, 
depending upon the length, size, and arrangement 
of feeder and the load ateachinstant. In order, then, 
to maintain normal voltage at points of distribution, 
it is necessary to regulate the voltage of each feeder 
independently of the voltage of the other feeders. 

Westinghouse type C induction feeder-voltage 
regulators are built both single-phase and poly- 
phase and are used for maintaining constant normal 
voltage on each feeder of a transmission or distri- 
buting system, independently of all other feeders on 
the system. ‘They are also finding economical use 
on feeder circuits on which it is desirable to increase 
the normal load, it being less expensive in many 
cases to install a regulator to obtain normal voltage 
under the new load conditions rather than to install 
a heavier feeder. 


DISTINCTIVE FEATURES 


Quick-acting magnetic brake enables 


very close regulation of feeder voltage. a 


Rugged operating motor designed for ————_y. 
high starting torque with small current r 


Enclosed gear and pinion, and pro- 5am 
tected hand wheel. 


Worm mechanism with end-thrust 
ball bearing reduces friction, giving 
Smooth operation. 


Heavy steel shaft and perfect align- 
ment, give uniform air gap and prevent 
vibration. 


Form-wound impregnated rotor coils, 
held in open slots by fibre wedges, facil: 
itate repairs if needed. 


Heavy steel rings, carefully insulated 
and assembled over form-wound second- 
ary coils, prevent insulation troubles 
from coil distortion due to short circuits 
or current surges in feeder circuit. 









Secondary relay, with self-contained 
fimit switch, permanently mounted on 
top cover, wired to motor, and provided 
with terminals for control circuit, reduces 
cost of installation and eliminates any 
chances of failure of operation due to 
faulty control wiring. 


Top cover with long bearing bushing, 
bolted to bearing bracket 


Top bearing bracket bolted to end 


Laminated-steel frameless core, as: 
sembled by hand and clamped between 
steel endplates by through rivets permits 
of most efficient cooling action of insu- 
lating oil dnd reduces weight. 


Heavy cast bearing bracket, with 
bearing bushing, helps eliminate vi- 
bration. 


Fic. 1—DETAILS or ConsTRUCTION—MorTor-OPERATED SINGLE-PHASE TyPE C INDUCTION FEEDER-VOLTAGE REGULATOR 
Witn TANK REMOVED 
Showing Construction that Enables Regulator to Be Removed from Tank as a Unit for Inspection and Repairs 
(Capacities 534 to 69 Kva. 60 Cycles 2300 Volts O.1.S.C.) 


In addition to the features shown in the above 
ilustration, the following are numbered among tfie 


eee 
many distinctive features of Westinghouse induction 
feeder-voltage regulators: 
1208-1 
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TYPE C INDUCTION FEEDER-VOLTAGE REGULATOK®=—Continued 


1. They have especially high electrical per- 
formance. 

2. They are of very rugged construction and 
operate with very low maintenance expense. 

3. They are self-contained in a sheet-steel cast-in 
tank with welded seams. This type of tank radiates 
heat better, is stronger per unit weight, and is less 
liable to develop leaks in service, than any other 
construction. The tank is furnished with an oil guage 
and aone-inch outlet with pipe cap for drawing off the 
oil. A smalloutlet with 14-inch pipe plug is placed in 
the wall near bottom of tank for drawing of samples 
of oil for inspection and test. 

4. Compounding coils on the primary relay 
prevent “hunting” of the regulator and practically 
eliminate sparking of the relay contacts. 


OPERATION 

Regulation of feeder voltage is accomplished by 
turning the rotor, either by hand or electrically, so 
as to change the relation of the rotor winding to the 
stator winding. Regulation is smooth and gradual 
in either direction throughout the entire range of the 
regulator. The circuit is not opened at any point, 
the effect of the regulator being practically the same 
as would be obtained by changing the generator 
voltage. 

Theory of Operation of Single-Phase Regulator— 
The single-phase regulator is in effect a two-winding 
transformer, with the secondary winding arranged 
for connection in series and the primary winding 
arranged for connection directly across the line. 
With a transformer thus connected a voltage will 
be induced in the second- 
ary that will add to or sub- 
tract from the feeder volt- 
age according to the con- 
nections used. 

With the regulator, the 


movable winding (the ro- 
tor, see Fig. 3) and the 
secondary the stationary 
winding (the stator, see Fig. 4). Now, as with 
a transformer, the current in the primary pro- 
duces a magnetic field that induces a voltage in 





Fic. 4—SINGLE-PHASE STATOR (SECONDARY) 
Showirg Bracirg Rings on End Turns of Coils 





Fic. 2— Type C Moror-OPERATED SINGLE-PHASE 
INDUCTION REGULATOR, COMPLETE 
(60 Cycles Kva., 2300 Volts O.1.8.C.) 





Fic. 3—SINGLE-PHASE Rotor (PRIMARY) 


the secondary. The portion of this field passing 
through the secondary winding, and consequently 
the voltage induced in that winding, depends upon 
the angular position of the secondary with respect 
to the direction of the primary field.—The induced 
voltage is a maximum when the axes of the coils 
coincide; zero when the coils are at right angles to 
each other; and maximum in the opposite direction 
when the axes of the coils coincide but with primary 
coils reversed in position.—This induced voltage in 
the secondary therefore adds to or subtracts from 


the feeder voltage by a value varying from maximum 


regulation to zero, according to the position of the 
coils. 

It is evident that a magnetic field is also set up 
by the line current flowing through the secondary 
windings (stator coils) which, if not neutralized, 
would produce a choking effect and lower the power 


1208-2 





January, 1920 


Westinghouse Feeder-Voltage Regulators and Transformer Apparatus 


779 


Section 4-B 


TYPE C INDUCTION FEEDER-VOLTAGE REGULATORS—Continued 


factor in the feeder circuit. This choking effect 
would occur whenever the primary winding (rotor) 
is in any position other than where the axes of the 
two windings coincide—the positions of maximum 
“buck” or “boost”—being minimum near these 
positions and maximum when the axes of the two 
windings are at right angles to each other—the neu- 
tral positions, To overcome this choking effect, a 
short-circuited winding is placed in partially closed 
slots in the rotor core and at right angles to the 
primary coils; this short-circuited winding acts as 
a secondary to the stator coils and neutralizes 
their choking effect. By using a large number of 
turns of relatively small insulated wire in the short- 
circuited winding, the choking effect is neutralized 
with a comparatively small copper loss in the short- 
circuited winding. 

Theory of Operation of Polyphase Regulator— 
The polyphase regulator may be likened somewhat 
to a phase-wound polyphase motor. The regulator 
primary (rotor) is wound with a distributed wind- 
ing of the same number of phases as there are phases 
in the feeder to be regulated and each phase is con- 
nected across a separate phase of the feeder. The 
regulator secondary (stator), is made up of separate 
windings of the same number as the primary, and 
each of these separate windings is connected in 
series with one of the feeder wires. 

The primary sets up a rotating magnetic flux of 
constant value, which induces a constant voltage 
in each of the secondary windings. The induced 
voltage is therefore added vectorially to the feeder 





Fic. 6—Turee-Puase 0.1.S.C. Motor- 
OPERATED REGULATOR 
Typical Construction Used for Capacities 60 to 100 Kva. 


voltage and accordingly the feeder voltage ts 
changed by an amount of the induced voltage pro- 
portional to the cosine of the phase angle between 
the feeder and regulator voltages, which is the same 





Fic. 5—Motor-OPERATED REGULATOR, 
Showing Details of Operating Mechanism 


as the angle between windings. As the position of 
the rotor is changed, the phase angle between the 
feeder voltage and the secondary voltage correspond- 
ingly changes, and the feeder voltage is either in- 
creased or decreased as the phase angle is less or 
greater than 90 degrees. 

Since the polyphase regulator has windings dis- 
tributed around the entire circumference of the 
rotor, these windings will also act as neutralizing 
windings for the various stator windings and no 
separate short-circuited windings, as in the case of 
single-phase regulators, are necessary. 

Motor-Operated—In the standard regulators, the 
rotor is turned by a small alternating-current in- 
duction motor driven through a pinion, spur gear, 
worm, and worm segment (see Fig. 5). The motor 
is controlled non-automatically by a hand-operated 
switch, or by an electrically 2perated switch with 
push-button control mounted in any conveni¢nt 
location; or automatically by means of relays and 
other accessories especially made for the service. 
The motor-operated regulators are equipped with a 
hand wheel to operate them by hand in case of 
failure of the control circuit. 

Hand-Operated—Regulators that are operated 
by hand can be supplied only on special order. For 
these a suitable hand wheel is supplied. This wheel 
may be connected directly to the worm shaft or 
mounted separately from the regulator and arranged 
to operate it by means of a chain and sprokets. 
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TYPE C INDUCTION FEEDER-VOLTAGE REGULATORS—Continued 


OPERATING CHARACTERISTICS 


Efficiency—The use of high-grade sheet steel in 
the magnetic circuit, combined with the effective 
mechanical construction, results in a uniformly low 
iron loss and therefore high “all-day” efficiency. 
The use of copper of liberal cross-section produces 
windings of low resistance, giving low copper loss 
and therefore high full-load efficiency. The guaran- 
teed efficiency of any particular regulator will be 
supplied on request. 


Temperature Rise—The windings of Westing- 
house induction feeder-voltage regulators will carry 
their full rated current continuously with a maxi- 
mum temperature rise of 55 degrees centigrade 
above that of the surrounding atmosphere. 

Due to the distribution of windings, careful dis- 
position of insulation, and provision for oil circula- 
tion, these regulators operate under uniform tempera- 
ture rise without hot spots in the windings. Their 
construction is such that an extra large surface of 
their coils and core is exposed to the cooling action of 
the oil; while the tank provides a liberal heat radiat- 
ing surface. 

Insulation Test—Standard Westinghouse induc- 
tion feeder voltage regulators are subjected to in- 
sulation test as specified in A. I. E. E. rules. All 
2300-volt single-phase regulators are subjected to 
an insulation test of 7500-volts for one minute be- 
tween iron and winding, so that they may be used on 
4000-volts three-phase four-wire grounded circuits. 


In addition to this, an overvoltage run, with 200 
per cent normal voltage, is made for five minutes, 





Fic. 7—THREE-PHASE O.I.W.C. Motor- 
OPERATED REGULATOR 


CONSTRUCTION 


(See also description on and under Fig. 2 relating to “‘Distinctive Features’’) 


Mechanical construction and design have been 
given special attention in Westinghouse induction 
feeder-voltage regulators, as these are important 
characteristics that largely determine the satisfac- 
tory operation, minimum maintenance expense, and 
durability of feeder regulators. 

Insulation—Regulators operate in most cases 
under severe conditions of voltage and mechanical 
strain on the insulation of the coils. Unlike most 
other types of station apparatus, the regulator passes 
the entire load on the feeder through its secondary 
winding and often has no protection other than the 
oil circuit-breaker between the regulator and the 
station bus. It is therefore subject to voltage 
strains from surges, static, or other line disturbances; 
and the secondary coils receive the mechanical 
shock resulting from heavy current rushes due to 
short circuits on the feeder. These rushes of cur- 


rent may reach excessive values and result in violent 
mechanical forces in the windings, tending to distort 
the coils and injure the insulation. 

Because of these service conditions, the coils of 
Westinghouse feeder regulators are carefully in- 
sulated, special care being taken to secure mechanica] 
strength to resist bending or twisting under strain; 
rings formed from steel rods, taped and impregnated, 
being placed over the coils at both ends of the 
stator to rigidly brace the stator coils. (See Fig. 4.) 
Under the worst conditions where the regulators are 
installed near large generators and a destructive 
short circuit occurs near the regulator, even these 
special coil supports may not provide sufficient pro- 
tection for the windings, and current limiting re- 
actances should be provided to properly protect the 
regulator and feeder. 


ACCESSORIES FOR MOTOR-OPERATED AUTOMATIC AND NON- 
AUTOMATIC OPERATION 


Operating Motor 
Standard regulators, single-phase or three-phase, 
are equipped with either two-phase or three-phase 
220-volt 60-cycle operating motors... Two-phase 
motors are provided with three terminals for 


‘ 


use on a two-phase three-wire circuit only. If the 
voltage of the motor control circuit is other than 220, 
transformers are necessary (see following page.) 
Single-Phase Motors—On special order single- 
phase regulators can be supplied with 220-volt 60- 
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TYPE C INDUCTION FEEDER-VOLTAGE REGULATORS—Continued 


cycle single phase motors for use where a polyphase 
control circuit, is not available; but single-phase 
motors are in general less satisfactory than poly- 
phase motors for regulator service, and single-phase 
operating motors are therefore not recommended 
for use except in special cases where a polyphase 
control circuit cannot be provided. 

Single-phase motors are not furnished for poly- 
phase regulators. 


Transformers for Control Circuit 


For Voltages Higher than 220—When a 220-volt 
control circuit is not available, transformers must 
be used for providing this voltage. For each stand- 
ard two or three phase operating motor two )4-kilo- 
voltampere distribution transformers of suitable 
primary voltage and 220-volt secondary are recom- 
mended; and for each single-phase operating motor 
(on special order) one 1-kilovoltampere transformer 
of similar voltage ratings. Where a number of 
regulators are installed in the same station, one set 
of transformers is usually sufficient; the capacity of 
this set can be somewhat lower than the sum of 
the capacities that would be required of individual 
sets of transformers. 

For description and prices of suitable distribu- 
tion transformers, see section 4-A. 

For 110-Volt Circuits—When a 110-volt 60-cycle 
two- or three-phase circuit is available, two (per 
regulator) auto-transformers, Style No. 151686 can 
be supplied to transform from 110 to 220 volts. 
These auto-transformers are listed on a following 
page under “Extra Accessories.”’ 


Secondary Relays 


A relay switch is used to control the motor cir- 
cuit so as to relieve the contacts of the primary 
switch from the necessity of carrying the current 





Fic. 9—SEPARATE-MOUNTING 
SECONDARY RELAY 


required to operate the motor. On the West- 
inghouse regulators this relay switch, called the 
secondary relay, is operated by a control circuit 
closed through a hand-operated switch when non- 
automatic operation is used—a push-button switch 
generally being used—or through a primary relay 
when automatically operated. It is essentially 


an electrically-operated double-pole double-throw 
switch. 

The metal contacts of this relay are of the butt- 
type, mounted on springs; the relay is rugged in 





Fic. 8—THREE-PHASE AIR-BLAst MoTOR 
OPERATED REGULATOR 


construction and the contacts wear evenly and give 
long life. All parts are enclosed in an expanded 
metal cover with closed top that protects them 
mechanically while permitting ready inspection. 
The standard secondary relay requires a 220-volt 
60-cycle operating circuit. 

A secondary relay is mounted directly on the 
regulator top-cover (see Fig. 1) of all standard 
single-phase and three-phase motor-operated reg- 
ulators. . Special regulators of larger frames than 
listed herein have the secondary relay arranged for 
separate mounting (see Fig. 9). Non-automatic 
regulators can be supplied on special order without 
the secondary relay, but with a limit switch, only, 
mounted on top cover, (See prices of ‘Acces- 
sories.’”) 


A Limit Switch, connected in the operating circuit 
and actuated by the operating mechanism of the 
regulator, prevents overtravel of the rotor in either 
direction. It is combined with the secondary relay 
when that relay is mounted on the regulator top- 
cover (see above); and when the secondary relay is 
mounted separately the limit switch is mounted 
directly on the regulator top-cover. 


The voltage-regulating primary relay is in effect 
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iy a voltmeter having two sets of contacts that control 
} ee ae the circuits operating the secondary relay, one circuit 





Fic 10—PRIMARY REvay, STYLE No. 163320 

being closed when the voltage rises above a prede- 

: | termined value and the other when it falls below 
; another predetermined value. 

The standard primary relay, Style No. 163320, 

(see Fig. 10) is enclosed in a metal case with dust- 

proof cover provided with a window permitting 

ready inspection of the operating parts. _ It has com- 

i} pounding coils so that as soon as a change in voltage 

causes either set of contacts to close they do not 

“chatter”? but remain closed until the voltage re- 

turns to normal. Means are provided for adjusting 

the relay for different voltage variations and ranges. 

The standard primary relay may be adjusted to 
operate from 90 to 140 volts (110 volts normal); a 
voltage transformer is necessary 
to reduce the voltage of the 
feeder circuit to relay voltage. 

No-Voltage Device—A special 
primary relay having a no-volt- 
age device can be supplied on 
special order. This device op- 
f erates to cause the regulator 
rotor to be turned to the position 
of minimum voltage in case the 
power supply in the feeder cir- 
cuit is interrupted. It therefore 
prevents the possibility of tem- 
porary overvoltage on the circuit 
when the power supply is again 
Fig. 12 continued. This no-voltage’ de- 
ie vice should always be furnished 
Transformer when the regulator automatic 
accesssories are operated from a circuit inde- 
pendent of the regulated circuit. 

Voltage Transformer—A dry-type voltage trans- 
former (see section 3-B on ‘‘Westinghouse Instru- 
ments and Relays’’) of the proper rating is used to 
reduce the feeder voltage to a value suitable for the 
primary relay. One transformer is required for each 
of single-phase, two-phase, or three-phase regulators. 





a | LEE ACCESSORIES FOR AUTOMATIC OPERATION 


Compensators—A compensator is a device con- 
nected to the feeder circuit at the station by means 
of a current transformer, and, in connection with a 
voltage transformer, produces at the primary relay 
terminals a voltage proportional to that at the dis- 
tributing end of the feeder. 


The types KA and KB compensators are very 
compact. They consist of a slate panel containing 
the necessary terminals and dial switches, at the 
back of which are mounted the reactance and re- 
sistance elements. In addition the resistance tubes 
for the primary-relay compounding coils are also in- 
cluded in the compensator, so that no external ad- 
ditional resistors are used. The coils and resistance 
tubes are protected by a strong perforated metal 





Fic. 11—Typr KB ComMPpENSATOR 


case and the compensator complete is arranged for 
wall or switchboard mounting. 


Type KA—The compensator regularly furnished 
with the regulators is the type KA which may be set 
to compensate for the voltage drop at any varying 
load of any constant power factor. The type KA 
compensator will not, however, compensate cor- 
rectly for a varying load at a variable power factor 
(see type KB). Single and three-phase type KA 
compensators are furnished for use with single and 
three-phase regulators respectively. 


Type KB—On special order the type KB com- 
pensator will be substituted for the type KA. The 
type KB has a resistance element and a reactance 
element and may be set to compensate correctly 
for a varying load at a variable power factor. 
Single and three-phase type KB compensators are 
furnished as with type KA. 


Type H—When compensation is desired for both 
ohmic and reactive drop at variable power factor, 
but where it is also desired to ground the secondary 
windings of the voltage and current transformers, 
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Section 4-B 


TYPE C INDUCTION FEEDER-VOLTAGE REGULATORS—Continued 


the type H compensator (Fig. 14) must be used, as 
with the type KB compensator a metallic connec- 
tion is made between the secondary windings of the 
voltage and current transformers, which, with the 
ground connection, would result in a short circuit. 


Current Transformer—A type KA current trans- 
former (see section 3-B on ‘Westinghouse Instru- 
ments and Relays”) of the proper capacity is used 
for obtaining a value of the feeder current that is 
suitable for use with the compensator. For single- 
phase and two-phase regulators, one current trans- 
former is used; and for a three-phase regulator using 
a three-phase compensator, two current trans- 
formers are required. 





Fic. 13—Type KA COMPENSATOR 


INSTRUCTIONS FOR ORDERING 


Operating Data Necessary—When ordering a 
feeder-voltage regulator or when requesting infor- 
mation regarding a special regulator, the rating 
should be definitely determined by giving the phase, 
frequency, feeder current per wire, normal voltage 
of the circuit, and the percent of voltage regulation 
required. 

Special Regulators—When inquiring regarding 
special regulators, it is important to state, in addi- 
tion to the above information, whether the voltage 
must be raised only, lowered only, or both raised 





Fic. 14—TypE H COMPENSATOR 


and lowered at different times. In some cases, 
where special regulators would be required to give 
the necessary regulation up and down, a standard 
regulator with an auxiliary transformer can be used 


to advantage if the regulation is in one direction only. 


Percent Regulation means the maximum percent 
of normal voltage that must be added to or subtract- 
ed from the feeder voltage to bring the fluctuating 
voltage back to its normal value. The standard 
regulators are designed for both “bucking” and 
“boosting” the feeder voltage by their rated percent 
regulation. 


Capacity—The capacity of regulator required 
depends upon the load on the feeder and the regu- 
lation desired. Thus a 100-kilovoltampere circuit 
with 10 percent regulation will require a 10-kilovolt- 
ampere regulator. 


Hand-Operation—When requesting information 
regarding hand-operated regulators specify if it 
is to be controlled at regulator or if remote-control 
mechanism is wanted, and if the latter, send draw- 
ings or sketches showing location of hand-wheels 
and regulator. 


Apparatus Included in Style Number and List Price 
(Indoor) 


Non-Automatic Motor-Operated 


Style number of the non-automatic regulator 
includes regulator complete with a 220-volt 60-cycle 
two-phase or three-phase operating motor as listed; 
all standard regulators have a 220-volt secondary 
relay and limit switch contained in one case mount- 
ed on top of the regulator. Style number of regu- 


lator does not include any other accessories than 
above stated. 


List price includes regulator as described in the 


previous paragraph complete with the necessary 
quantity of oil. 
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TYPE C INDUCTION FEEDER-VOLTAGE REGULATORS—Continued 


Automatic Motor-Operated 


Style number of the automatic regulator is the 


same as that of the non-automatic. In addition 


to the regulator, the following accessories must be 
ordered for standard automatic operation. 


List price includes all the apparatus to be ordered as below and the necessary quantity of oil. 


Quantity Style No. 
1 LGS3 20 oweciie..: ss cee 
1 30054 


1 for single-phase regulator \ (see section on, “Instruments 


2 for three-phase regulator and Relays’’) 


LOSS D cir. Oe ee 


or 


1 11 9068 3 saeeceee ene een ee 


Description 


Primary Relay (110-Volt 25 to 133-Cycles or D, C,) 


Voltage Transformer (60-cycle, 2300-volt primary, 115-volt 


secondary.) 


Type KA Current Transformer with primary rating same as 


normal feeder current and 5-ampere_ secondary. 


{ Single-Phase Type KA Compensator (20 per cent maximum 


compensation). 


Three-Phase Type KA Compensator (20 per cent maximum 


compensation). 


Specify on Order as Separate Items 


Regulator—Give style number, capacity, voltage, 
and percent regulation. 


Oil—Specify the gallons of oil required (total for 
all regulators on order). The quantity required for 
each regulator is given in tables. 

And if Automatic Regulator is Wanted: 


Accessories that are required as specified under 
heading ‘‘ Apparatus Included in Style Number and 
Price—Automatic Motor-Operated.” (Order each 
by style number where standard accessory is 
required.) 


Distribution Transformer or Auto-Transformer 
—(See information on ‘Transformers for Control 


Circuit’”” on a previous page.) 

Primary Relay with No-Voltage Device if desired 
in place of standard relay (See page on “‘ Accessories 
for Automatic Operation”’). 

Type KB Compensator—Style No. 179063 for 
single-phase or Style No. 179975 for three-phase, 
when compensation for both ohmic and reactive 
line drop is required. 

Type H Compensator—Style No. 151186 for 
single-phase or Style No. 151190 for three-phase. 

Primary Relay Resistor—Style No. 169490, 
must be specified if Type H Compensator is used 
or if compensators are omitted entirely. 





Fic. 15—Type KA CurRENT TRANSFORMER 
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TYPE C INDUCTION FEEDER-VOLTAGE REGULATORS—Continued 


OUT-DOOR TYPE FOR PLATFORM MOUNTING 


eee 





Fic, 16—OutTpoor TypPE C REGULATOR 


APPLICATION 


The outdoor type C induction feeder-voltage regu- 
lators provide a means of obtaining good voltage 
regulation in outlying districts or on any other part 
Pe: alternating-current distribution system without 
the expense of housing—they fit in well with the 
other apparatus now being used so economically in 
outdoor substations and other outdoor installations. 

Being entirely weatherproof and self-contained 
these regulators may be mounted on platforms 
constructed on poles or on the ground, protected 
by a fence or screen, in the same manner as trans- 
formers in outdoor substations. The only attention 
required is a general inspection for oiling the motor 
bearings and worm-screw mechanism, filling grease 
cups, and examining the relay contacts at regular 


intervals. 
OPERATION 


As these regulators are mounted outdoors and 
therefore will not have constant attendance, they_ 


controlled with the same relay equipment provided 
with standard indoor type C regulators. 


CONSTRUCTION 


The Westinghouse outdoor induction feeder- 
voltage regulator consists of a standard type C 
indoor regulator described on the first pages of this 
section, with the following modifications to adapt 
it for outdoor service. 

A sheet steel housing is securely mounted on the 
top of the regulator tank, completely enclosing the 
regulator top cover on which, in addition to the 
operating motor, mechanism, and secondary relay, 
are also mounted the primary relay, relay resistors, 
and any other accessories required. 

The sheet steel housing has a hinged cover 
to facilitate inspection of the apparatus it encloses. 
The edge of the top cover of the housing, when 
closed, extends down over the edge of the bottom 
part of the housing, and a shoulder with gasket 
on the inside edge of the top cover of the housing 
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TYPE C INDUCTION FEEDER-VOLTAGE REGULATORS—Continued 


forms a moisture proof joint. The housing is 
mounted on the regulator tank in such a way that it 
does not in any way interfere with the easy removal 
of the regulator from the tank. 

Mounting—These regulators are made for mount- 
ing on any substantial flat surface such as a platform 
between poles or ona platform on the ground; lifting 
lugs are provided on the sides of the housing for 
raising the regulator to the platform. As they are 


not intended for suspension from cross arms, they 
are not provided with mounting lugs, 


Leads—The leads for connecting the regulator 
to the line and for the control circuit are brought 
out of the housing, passing vertically downward 
through sealed-in porcelain bushings, babbitted 
into the bottom flange of the housing, which extend 
horizontally beyond the regulator top-cover. 


ACCESSORIES 


Operating Motor 

As with the indoor regulators, a 220-volt 60-cycle 
two- or three-phase motor is standard and is recom- 
mended for these regulators; but on special order 
single-phase regulators can be supplied with 220- 
volt 60-cycle single-phase motors where a polyphase 
control circuit is not available (see pages of this 
section on indoor regulators). 

Transformers for Control Circuit 

The information regarding the control circuit for 
outdoor regulators is the same as that for indoor 
regulators described on the first pages of this 
section. 

Accessories for Automatic Operation 

The standard regulators for automatic operation 
include (see ‘Style Number and List Price In- 
clude’) a primary relay and its resistors and a 
secondary relay, all mounted on the regulator top- 
cover and enclosed by the housing. 

Compensator and Current Transformer—As it is 
expected that the regulator will be installed at the 


distributing center of the feeder circuit and will 
therefore not have to compensate for a voltage 
drop to a distant feeding point, but will have to 
correct for variable supply voltage only, the line- 
drop compensator and its accompanying current 
transformer are usually unnecessary and are not 
regularly supplied with the outdoor regulators, 
However, these can be had on special order at an 
increase in price (see section 3-B on ‘‘ Instruments 
and Relays’”’ for current transformers) and if 
ordered with the regulator the necessary brackets 
for mounting inside of hood will be supplied. 

Voltage Transformer—Usually 110-volts for the 
operation of the primary relay can be obtained from 
the distribution system controlled by the regulator, 
thus making the use of a separate voltage trans- 
former unnecessary. In case 110 volts is not avail- 
able, a 1-kilovoltampere type S distribution trans- 
former is recommended for this service although 
a voltage transformer protected by suitable weather- 
proof housing will be satisfactory. 


APPARATUS INCLUDED IN STYLE NUMBER AND LIST PRICE 
(OUTDOOR) 


Style number of regulator includes regulator 
complete with housing, a 220-volt 60-cycle two- 
phase or three-phase operating motor as listed, 
and the following accessories: 


Quantity Per Regulator Description 

Le Werd, Larval Mae Ne Ee Aa Primary Relay (110-volts) 

DAs Bae eto tls A ead ee Secondary Relay and Limit Switch 
(220-volts) 

1). (Set)® sheoiweese. vs Resistors for Primary Relay. 

a sles kas aloha Ae Ca EE os Knife Switch with 30 amp. 


enclosed fuses for 220-volt poly- 
phase controi circuit. 


Style number does not include oil which must be 
ordered separately. 


List price includes the regulator as described 
under style number below, and necessary oil which 
must be specified as a separate item on the 
order, 


Voltage transformer, current transformer, and 
line drop compensator are not included in style 
number or list price. For style number and list 
price of the first two, see section 3-B on “‘Instru- 
ments and Relays;” for description of the line-drop 
compensator, see pages of this section on Indoor- 
Mounting Regulators, prices on request. 
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TYPE C INDUCTION FEEDER-VOLTAGE REGULATORS—Continued 


PRICES 


STANDARD REGULATORS OIL INSULATED SELF-COOLED 
FOR 60-CYCLE 2300-VOLT CIRCUITS 


Indoor Mounting 


STYLE No. 
Mortor-OPERATED List PRICE 
Regulator Feeder Per Cent APPROX. WT., REGULATOR WITH Motor-OPERATED 
Capacity Capacity Regula- Frame Gallons Lbs. Two-Phase Three-Phase Non-Auto- Auto- 
Kva. Amperes tiont No. Oil Net* Shippingt Motor Motor matic matic 


For Single-Phase Circuits 


534 25 10 4B 42 1025 1470 248694 219092 §$ 670 00 $800 00 
1144 50 10 4D 45 1200 1770 248695 219093 730 00 860 00 
1734 75 10 4C 40 7.1375 1920 248696 219094 855 00 980 00 
23 100 10 4A 45 1730 2340 248697 219095 940 00 1080 00 
saz «[ 150 10) gc 632075 2880 248698 =: 2190961115 00 1250 00 
46 | 200 JOA er agere «400! 9412475.) 3675 248699 219097 1380 00 1510 00 
57% AeA 20 OS 00 3200 4310 248700 219098 162000 1760 00 
69 aM io} {3K # 150 4100 , 5810 248701 241549 2005 00 2150 00 

For Three-Phase Circuits 
10 25 10 4A 44 1550 2130 248702 240947 1195 00 1340 00 

20 50 108 Tk 8 2700 3745 248703 240948 1478 00 1620 00 
30 75 10). 128 94 2000 4045 248704 240949 1745 00 1860 00 
40 100 10 13B 120 3400 4840 248705 240950 2112 00 2275 00 
60 150 10 14A 160 4930 6785 279456 279453 2505 00 2650 00 
80 200 10 16A 220 6030 8465 279457 279454 2885 00 3025 00 

100 250 10 16B 280 6630 9655 279458 279455 3385 OO 3550 0O 

Outdoor Mounting 

For Single-Phase Circuits 
534 25 10 4E 42 1180 1625 266988 266984 ......... 963 00 
11% 50 10 4D 45 1350 1925 266989 AGGOS Ds 1023 00 
1734 75 10 4C MUnetssOy |. g100. | MaG69a0 waeoeosa 6!) 1150 00 
23 100 10 4A 45 1880 2500 266991 266987 wee 1250 00 


Indoor Mounting 


*Net weight includes regulator without oil or accessories for automatic operation. Net weight of oil is approximately 714 
pounds per gallon. 


+Shipping weight includes regulator and necessary oil but does not include shipping weight of accessories for automatic opera- 
tion. Automatic accessories for single-phase regulators weigh approximately 135 pounds; for three-phase regulators up to 40 kva., 
180 pounds; and for three-phase regulators 60 to 100 kva., 200 pounds. ; 


{Percentage that regulator will add to and take from feeder voltage. 


Outdoor Mounting 


*Net weight includes regulator without oil but with all accessories covered by style number. Weight of oil is approximately 
74% pounds per gallon. 


{Shipping weight includes regulator and necessary oil and weight of containers. 


See “Instructions for Ordering” 


Special Regulators 


In addition to the standard regulators listed ing motors but single-phase motors are not recom- 
above, regulators of the following characteristics | mended for this class of service. — 
can be supplied on special order, prices Er request. Two-Phase Regulators, also two single-phase 
Read carefully information Eaves under Ordering regulators with one operating motor on an operat- 
Data N Se CeaLy’ under the heading of Instructions ing shaft common to both regulators, can be supplied 
for Ordering’ on a previous page before making for two-phase operation. 
inquiry. 
Larger-capacity regulators than those listed above. 
Other Voltages—Regulators for operation on 
feeders of other voltages than that listed above. 
Single-Phase Operating Motors—Single-phase 
regulators can be supplied with single-phase operat- Water-Cooled Regulators (See Fig. 7). 


Other Frequencies—Regulators for operation on 
frequencies other than listed above. 


Hand-Operated regulators. 
Air-Blast Cooled Regulators (See Fig. 8). 
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ay PRICES OF ACCESSORIES 


Additions to List Prices of Standard Regulators for Extra Accessories 


ADDITION To List PRICE* 


Description Style No. OF REGULATOR 
_ Auto-transformers to step up available 110-volt 60-cycle two or three-phase 
circuit to 220 volts suitable for motor-control circuit (order two per regulator) .. 151686 $40 OO per pair 
Primary Relay with No-Voltage Device substituted for standard primary relay 238610 No Addition 
Type KB Compensator substituted for type KA Compensator { pee hee Wuocee } No Addition 
Type H Compensator substituted for type KB Compensator { et ee Rite } a Re 


Deductions from List prices of Standard Regulators for Omission of Accessories 


DEDUCTION From LIst 


Description Style No. Price* oF REGULATOR 
Primary: Relay 3s) s.aich Peete ce ee LR eR AOE 163320 $70 OO 
Secondary, Relay-—Cover; Mounting#aa fie oe eee een oo ce tiaeee 236633 45 00 
Type KA Compensators: | Tos. Phase :,1, ai Mat es iclc akcc k 179968 38 G0 
VoltagerT ransformersh SORA blanc hee see oss tees eee eee 30054 32 50 
Current Transformer, Type KA, 25 to 300 Amperes................. .e0eceee 18 00 


Prices for Accessories Furnished Separately 


Description Style No. List Price * 
: Olandard Weise ee fetes ie Males coc a ve ee Weitere 163320 82 00 
Primary Relay................. { Including No. Voltage Device............ 238610 eee 00 
1 

Separate’ Mounting tee. c ee... s. 0+. tae 146029 50 00 

Secondary Relay ..-......-.0.. { CoveriMounting ates... a. Ohtake ..k sare 236633 65 00 

Single-Phase. teemtebii ra ost lien sc ae dele 179339 35 00 

Type KA Compensator ......... { ThreesPhase sangeet ne ac kita a so bce eee 179968 35 00 

Sitigie=<PHase Mer ee re ene Bee oa dana 179063 45 00 

Type KB Compensator.......... { Three-Phase\c ser eres es cel cnet ie 179975 45 00 

f Wingle=Phasehanceeeaiten «c's oss ask ce 151186 57 00 

Type H Compensator........... rhies inas Mig Mec 151190 BT OS 

Primary Relay Resistors): these onc natn teen ae ies bite ee eee 169490 11 00 
Auto-Transformers to step up available 110-volt, 60-cycle, two- or three-phase 

current to 220-volts for motor-control circuit. .........00..2. cece eee eeee 151686 320 00 


*Regular discounts on Feeder Voltage Regulators applying. 
NotE—For prices on Instrument Transformers, see Section 3-B. See ‘‘Instructions for Ordering.’ 


Order by Style Number 


For list of automatic accessories included ‘see ‘‘Apparatus Included in Style Number and 
List Price’? on previous pages. 





1208—19 





789 


January, 1920 Westinghouse Feeder-Voltage Regulators and Transformer Apparatus Section 4-B 


TYPE C INDUCTION FEEDER-VOLTAGE REGULATORS—Continued 


OUTLINE DIMENSIONS 
Standard Motor-Operated Regulators 





Fic, 18 InDoorR Fic, 19 OUTDOOR 





DIMENSIONS IN INCHES CORRESPONDING TO LETTERS IN OUTLINE VIEWS 




















ae Fig 
A B Cc D | E F G H I 
4-A 17 614 22% 205% 4914 22% 414 % t fe 
4-C 17 564% 22% 205% 4414 22% 44 % Sp 
+4-D 17 53 ps 21 * 405% 22% 2% * roe 
+E 17 5075 21 * 375% 22% | 2% * ae 
8-C i 69 245% 22% 57% 2416 4% % ty 
12-A 17 693% 27% 25% Six 27% 4 11% re 
12-B 17 753% 275% 25\% 63 x 27% 4\y 1% ee 
13-A 17 83 33 29% 701% 31% 734 1% eAE. 
13-B 17 78 33 29% 65% 31% 734 1% aM 
14-A 18 7234 39 36% 60 391% 734 1 Bea 
16-A 18 803% 425% 395% 6738 423% 1% 1% ae 
16-B 18 863% 425% 395% 73 45 4236 1% 11% She: 
4-A 19 65 22% 20% 3814 24 4g % 29 26% 
4-C 19 5914 22% 205% 3134 24 444 % 29 261% 
+4-D 19 56% 21 31 24 4% * 29 26% 
t4-E 19 | 53% 21 * 31 24 4 * 29 | 2634 
| | 


t¢Tank walls are not corrugated. 
*No holes in base. 
These dimensions are for reference only. For official dimensions apply to the nearest district office. 
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bE) TT TYPE C INDUCTION FEEDER-VOLTAGE REGULATORS—Continued 


AUXILIARIES 


For Automatic Operation of Single-Phase and Polyphase Induction Regulators 


NNNA 
\ 
ORS x 









aeaae 
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! Fic. 22—Typr KA CoMPENSATOR ; Fic. 23—Type KB ComPENSATOR 
(Resistance for primary relay is mounted in compensator case) (Resistance for primary relay is mounted in compensator case) 


ee 











g 
Fic. 24—SECONDARY RELAY 
(For regulators as shown in Fig. 17, separate secondary relay is not required, as it is made integral with top of regulator) 


These dimensions are for reference only. For official dimensions apply to the nearest district office. 
For dimensions of Type KA Current Transformers see section 3-B on ‘“‘Instruments and Relays”’. 


TREE . 1208—11 
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TYPE S BALANCE COILS 


A balance coil is an auto-transformer used for obtaining a number of lower-voltage circuits from. 
an alternating-current distributing circuit. 

Three-Wire—Type S balance coils are listed for ob- 
taining from a 220-volt two-wire circuit a three wire 110-volé 
distribution system, as shown in Fig. 2. 

Five-Wire—Type S balance coils are listed for obtaining 
from a 440-volt circuit a five-wire distribution system, as 
shown in Fig. 3. 

Capacity—The rated kilovoltampere capacities of these 
coils represent the maximum unbalancing allowable between 
any two circuits. The balanced load does not pass through 
the balance coil. It is the general practice, where the degree 
of unbalance is not known, to use a balance coil with a 
capacity of approximately 25 per cent of the total maximum 
capacity of the circuit upon which it is used. 

Construction—Type S balance coils are built with type 5 
construction (see section 4-B on “Distribution Trans- Pee i 


v 





formers’’). 











220 Volts 440 Volts 


Pabst ifort 
© © © © () 


Fic. 2—TuHREE-WIRE BALANCE COIL Fic. 3—FIvE-WIRE BALANCE COIL 







PRICES—Type S Balance Coils 


ORDERING DATA 


DIMENSION REFERENCE Approx. WT., LB. Style No. Style No. Gal. List 
Capacity t Balance Hanger Oil Price 
va. Fig. Item Net* ShippingT Coil Iron 
Three-Wire, 220-110 Volts, 230-115 Volts, 240-120 Volts 
60 Cycles 
1 4 1 59 70 258721 109712 34 $ 28 00 
2 4 1 59 70 258722 109712 34 38 00 
3 4 1 59 70 258723 109712 34 46 00 
5 4 2 105 135 279264 109712 134 64 CO 
75 4 3 132 175 258725 109712 134 83 00 
10 4 3 132 205 258726 109712 134 102 00 
15 4 7 233 325 135957 109713 44 cove Lown OO 
25 Cycles 
1 4 1 59 70 138837 109712 34 40 00 
2 4 2 105 135 138839 109712 134 56 OO 
3 4 2, 105 135 138840 109712 134 72 00 
5 4 6 205 275 138842 109713 3% 100 00 
<5 4 8 320 425 138843 109713 in 132 00 
10 4 9 395 540 138844 109713 934 161 00 
15 4 10 520 710 138845 109733 14 203 00 
Five-Wire, 440-330-220-110 Volts, 460-345-230-115 Volts, 480-360-240-120 Volts 
60 Cycles 
1 4 1 59 75 249436 109712 34 55 00 
2 4 2 105 135 249437 109712 134 79 00 
3 4 3 132 175 249438 109713 134 104 00 
5 4 7 233 325 249439 109713 44 145 00 
135 4 9 395 540 249440 109713 934 192 00 
10 4 9 395 540 249441 109713 934 233 00 
15 4 11 680 990 249442 109714 1934 275 00 


*Net weight is of balance coil only. Oil weighs approximately 7 pounds per gallon. 
+Shipping weight includes balance coil boxed for shipping and necessary oil in container. Shipping weight of oil is approxi- 


mately 8 pounds per gallon. elt 
tThe maximum unbalancing allowable between any two circuits. DL 
These can be used with satisfactory performance on any voltage within 10 per cent greater or less than 


normal, 





(See “Ordering Instructions’ on Following Page) 
1649—3 
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TYPE S BALANCE COILS—Continued 


Hanger Irons 


Style number and price include one set of hanger irons. 


Approx. WtT., Lp Per Pair 


Mounting Net Shipping 
Pole* 6 8 
Pole* 15 20 
Pole* 24 34 
Pole* 19 23 


Style No. List Price 
109712 $1 35 
109713 2 20 
109714 4 00 
109733 2 50 


*Hanger irons for mounting balance coils on wall can be supplied on special order, prices on request. } When ordering 
specify ‘‘Similar to Style No......... (give style number of pole mounting hanger iron) except for wall mountin,.’ 


ORDERING INSTRUCTIONS 


Style number includes balance coil only. List 
Price includes balance coil complete with necessary 
oil but not with hanger irons or fuse blocks, which 
must be ordered separately. ; 

When ordering specify as separate items: 

BALANCE COIL—Give style number, capacity 
and voltage. 

OIL—Give total of oil required for all balance 


coils on order. The quantity required for each coil 
is shown in table. 

HANGER IRONS—Order by style number 
shown in table, one set for each coil ordered. 

FUSE BLOCKS—Where fuse blocks are desired 
these should be ordered at prices shown on page of 
the section on “Fuse Blocks,” (Order two per 
balance coil). 


OUTLINE DIMENSIONS 


Balance Coils 














3 Slot for Hanger 
tron Bolt 














Fic. 4 
DIMENSION 
REFERENCE DIMENSIONS IN INCHES 
Fig. Item A B Cc D E F G H 
4 1 1izs 1434 9% 8 ¥5 8x5 234 is 7 
4 2 1234 15% 12 1014 10% 34 2 a 7 
4 3 15% 15% 12 1054 10% 3% 435 7 
4 4 1414 134% 1134 10% 934 434 3% 7 
4 5 157% 13% 1114 10% 103% 434 4 7 
4 6 1734 16144 1334 123% 115% 334 34 10 
4 7 203, 1614 1334 123% 115% 33% 43% 10 
4 8 23% 1714 151% 1333 12% 5 2% 16 
4 9 27% 18 1614 13H 1334 5 4h 16 
4 10 32% 201% 1714 1534 1414 5 7% 16 
4 11 30% 2534 20% 17 6% 55% 18 














These dimensions are for reference only. For official dimensions apply to nearest district office. 


Hanger Irons 


Outline dimensions of hanger irons are given in section 4-A on “Distribution Transformers.’® 
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Section 4-B 


INSULATION-TESTING EQUIPMENT 


The facility with which alternating current can be 
transformed to high voltages has led to its general 
adoption as a means for testing the dielectric 
strength of insulation. Certain alternating-current 
phenomena also make possible apparatus for testing 
armatures and coils for open-circuits, short-circuits, 
and other defects that may occur during manu- 
facture or may develop in service. 

Standardization of equipment for insulation test- 
ing is difficult on account of the variation in require- 
ments, but it has been found desirable to standardize 
on certain apparatus for general commercial testing 
where the only tests required consist of voltage tests 
of the dielectric strength (‘breakdown tests’’) of 
insulating material, parts of apparatus, or complete 
apparatus. In this class of testing, the amount of 
current flowing through the high-voltage winding 
of the testing outfit due to leakage through the 
material under test is negligible and except on the 
larger apparatus and materials, the charging current 
is also small. Consequently, the kilovoltampere 
rating and physical dimensions of the outfits need 
not necessarily be large. When, however, it is 
desired to test lead-covered cables or other 
material having considerable electrostatic capacity, 
an outfit of higher kilovoltampere rating must be 
used. 

Six types of standard insulation testing outfits 
are listed, depending on the maximum voltage 
required and also, to some extent, on the class of 
tests to be made. These types are as follows: 


Portable bench-type—maximum voltage 2,000. 

Portable carriage-type—maximum voltage 16,000. 

Portable truck-type—maximum voltage 50,000. 

Stationary or portable outfit for general testing 
maximum voltage 50,000. 

Armature testing outfits. 

Coil testing outfits. 


INSULATION TESTING-GENERAL 


The testing voltage required depends on the 
working voltage of the apparatus or on the dielectric 
strength of the material to be tested. It is therefore 
desirable, in testing equipments that are to be used 
for a large variety of apparatus or materials, to 
have means for varying the testing voltage. The 
range of adjustment required is determined by the 
tests contemplated. 

The kilovoltampere capacity required of an insu- 
lation testing transformer depends on the electro- 
static capacity of the apparatus to be tested, the 
testing voltage, and the frequency of the testing 
circuit. The standard testing equipments listed 
on the following pages are of capacities recommended 
for general insulation testing. For testing cables 
or apparatus of appreciable electrostatic capacity, 
the kilovoltampere capacity of the testing outfit 





Fic. 1—O.1.S.C. Testinc TRANSFORMER— 150 Kva. 
400,000 Vo.ts 50 CycLEs 


required depends largely on the characteristics of 
the particular cable to be tested. 

The capacity required of a testing outfit can 
usually be approximated from the formula: 


Kva. = JIE x 10° = 6.28 CFE’ x 10. 
Where E£ = the test voltage. 
F = frequency in cycles per second. 
I = current flowing in test circuit. 
C = electrostatic capacity of the appa- 
ratus tested, in microfarads. 


Kva. = rating of the testing transformer 
in kilovoltamperes. 


From this it can be seen that the size of the outfit 
required depends on the square, of the test voltage. 
Hence, if a transformer is large enough to test a 
given piece of apparatus at maximum voltage, it 
will in all probability be large enough to test similar 
apparatus at lower voltages obtained by means of 
taps at reduced capacity. 
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Variation of Testing Voltage 


herein are provided with reduced capacity voltage 
taps, their number and arrangement being such that 
a suitable range of testing voltage may be obtained. 
In the low-voltage outfits (up to 16,000 volts) the 
taps are made in the high-voltage winding and con- 
nections made to contact points on dial switches. 
The higher-voltage outfits have a regulating trans- 
former, the primary of which is connected to the 


| i 1 J yi The standard insulation-testing outfits listed 
| 


low-voltage supply circuit, and the secondary pro-. 


vided with taps; a dial or drum switch is used for 
connecting the secondary to the low-voltage wind- 
ing of the testing transformer. By thus avoiding 
the use of taps or series-multiple connection in the 
high-voltage winding of testing transformers for 
higher voltages, a high factor of safety in insulation 
strength is obtained, which is very desirable in a 
testing transformer because of the varied nature of 
the service. 

j Measurement of the testing voltage can be made 

by various methods, depending upon the degree of 

accuracy required. 

For ordinary insulation testing outfits of small 
capacities and relatively low voltage, exact measure- 
ment of the testing voltage is not necessary; the 
product of the ratio of transformation and the ap- 
proximate supply voltage will give the value of the 
testing voltage that for all practical purposes is 
sufficiently accurate. The dials of all the low- 
voltage outfits described and listed on the following 
pages indicate the testing voltage based on normal 
supply voltage. 


The small 2000-volt outfit illustrated in Fig. 2 
consists of a transformer mounted in a small wooden 
box and operated without oil. It is of such size that 
it may be placed on a work bench, table, or the floor, 
and is provided with handles to make it easily 
portable. 

The testing voltage can be varied in 100-volt steps 
up to 2000, quickly adjusted by means of two dial 
switches placed inside the cover to prevent accident. 
The dials of these switches indicate the testing volt- 
age on the basis of normal supply voltage. No 
skill is required in using this outfit and, using ordi- 
nary care, tests may be quickly made. To change 
the dial setting for the different testing voltages it 
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When testing cables, or other such load having 
considerable condenser effect, more accurate methods 
must be employed, the most generally used being 
the spherical spark gap recommended by the 
A. I. E. E. Standardization Rules, or the direct- 
reading device developed by the Westinghouse 
Company and known as the ‘‘crest voltmeter,” both 


of which are described and listed on another page 
of this section. 





Fic. 2—PORTABLE BENCH-TYPE TESTING OUTFIT 
4% Kva., 2000 VoLts 


Terminals—For testing materials, the shape of 
the testing terminals should conform as nearly as 
possible with the shape of the conductors that the 
material is to insulate. The use of terminals with 
sharp edges should be avoided, as these may give 
rise to concentration of electrostatic flux at the edge 
which would make the tests unreliable. 


PORTABLE BENCH TYPE 


is necessary to open the cover, which operation auto- 
matically opens the low-voltage circuit and protects 
the operator should he neglect to open the snap 
switch. : 

A snap switch is provided in the low-voltage circuit 
to disconnect the outfit from the line; a pilot lamp 
is also provided to indicate when the outfit is ener- 
gized. A fuse in the low-voltage circuit gives in- 
dication of the failure of the insulation under test. 

Rubber insulated flexible testing leads and ter- 
minals with insulated hand grips are supplied. An 
extension cord and plug (not furnished with the 
outfit) may be used for connecting the outfit to the 
supply circuit. 


PRICES 
For Use on 25 and 60-Cycle Circuits 
Style number and list price include testing outfit complete as described. 





ORDERING DATA 











Max. : | STYLE No. 
Testing Capacity Approx. Wr. Lz. Approx. DIMENSIONS, INCHES _ 110-Volt 220-Volt List 
Voltage Kva. Net Shipping Floor Space Over-all Height Low Voltage Low Voltage Price 
2000 0.5 65 107 15 x 16 15 107494 107493 $220 00 
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PORTABLE CARRIAGE TYPE 


For many tests requiring higher voltages and great- 
er transformer capacity than can be obtained from 
the bench-type outfit, the carriage-type outfit is 
most suitable. (See Fig. 3). The transformer 
operates without oil and is enclosed in a wooden 
box, mounted on a two-wheel carriage, thus being 
easily portable. 

The testing voltage is varied by means of taps on 
the high-voltage side of the transformer and con- 
nected to contacts on two regulating dial switches 
mounted within the box. The dial switches are 
operated by insulated shafts extending out of the 
box and provided with hand grips similar to a valve 
stem. Pointers on the outside of the box indicate 
the testing voltage on the basis of normal supply 
voltage. Any testing voltage from zeroto maximum 
can be obtained in equal steps, the values of which 
are shown in the table of prices. But, as the dial 
switches are connected in the high-voltage circuit, 
the transformer should be disconnected from the 
line when ‘adjusting the test voltage. For this 
reason this outfit cannot be used for applying an 
uninterrupted increasing test voltage such as is 
generally used in determining the break-down point 
of insulating material. 

A knife switch and carbon circuit-breaker in the 
low-voltage circuit are used for connecting the out- 
fit to the supply circuit. A pilot lamp indicates 
whether the outfit is energized; and the circuit- 
breaker, the failure of the insulation under test. 
At very low testing voltage, however, the current 
in the primary on failure of the material under test 
may not be sufficient to trip the breaker; in such 


PRICES 
For Use on 25 and 60-Cycle Circuits 


Style number and list price include standard outfit as described. 


furnished on these outfits on special order. 


Max. 


STYLE Nos. 

Testing Capacity Volts Approx. Wt. Ls. Approx. Dim. INCHES 110-Volt 220-Volt List 

Y oltage Kva. Per Step Net Shipping Floor Space Over-all Ht. Low-Voltage Low-Voltage Price 

3000 2 250 500 913 20x 47 37 107496 107495 $475 OO 
6000 225 200 525 1022 28 x 58 44 107498 107497 550 00 
40000 5 100 600 1132 28 x 58 44 107500 107499 610 OO 
12000 5 200 600 1132 28 x 58 44 107502 107501 635 00 
16000 200 725 1315 34 x 59 42 107504 107503 700 00 
Net addition to list price for special safety switch, not including padlock 8 00 


Order by Style Number 
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cases it is advisable to use fuses in the low-voltage 
circuit to indicate failure. 


Fic. 3—PorTABLE CARRIAGE-TYPE TESTING OUTFIT 
5 Kva. 10,000 VoLts 


Heavily rubber-insulated testing leads and ter- 
minals are supplied. The terminals have insulated 
hand grips. ‘Twelve feet of flexible lamp cord and a 
separable attachment plug are provided for con- 
nection to the supply circuit. 

Special Safety Switch—As a precaution to pre- 
vent unauthorized persons from operating these 
outfits, a safety switch can be added on special 
order. This is a push switch so mounted and con- 
nected that when the lid of the test box is closed the 
primary circuit of the transformer is opened ; opening 
the lid automatically closes the circuit. A padlock 
can be attached to this lid. 


The special safety switch will be 


ORDERING DATA 
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PORTABLE TRUCK TYPE 


Especially Adjusted for Oil Testing 


The portable truck-type illustrated in Fig. 4 is 
an outfit for general insulation testing where only a 
small kilovoltampere capacity is required. The 
variation of the testing voltage can be accomplished 
in this outfit without opening the circuit. The out- 
fit is therefore well adapted to testing for the break- 
down point of insulating material where an uninter- 
rupted increasing voltage must be applied. Its 
maximum voltage rating is sufficiently high for 
testing all insulating oils as outlined on another 
page of this catalogue. 

The transformer of this outfit is of the oil-insu- 
lated core type contained in a sheet-steel tank with 
a heavy wooden cover. Four iron casters are pro- 
vided on the bottom of the tank to facilitate moving. 

Variation of the testing voltage is accomplished 
by means of a regulating rheostat connected in the 
low-voltage circuit. This rheostat provides sixty 
voltage steps of approximately equal percentage, 
from zero to maximum; that is, the increment in 
voltage increases with the testing voltage. 


For indicating the test voltage, a type SM volt- 
meter, connected in the low-voltage circuit, is 
mounted on the top cover. This meter is calibrat- 
ed to read approximately the testing voltage di- 
rect and is supported by springs for protection 
against jarring when the outfit is moved from place 
to place. The testing transformer is designed to 
operate on any frequency from 25 to 60-cycles, 
but since the voltmeter must be calibrated for the 
frequency on which it is to be used, in ordering the 
outfit the frequency must be specified. 


One end of the high-voltage winding of the trans- 
former is permanently grounded inside the tank and 
also brought to a binding post on the corner of the 
wooden cover; the other end is connected to a 
terminal passing up through a porcelain bushing 
on the cover and provided with a binding post. 


This binding post is at a convenient height for con- 
necting to the oil testing cup, Style No. 263621 (Fig. 
14, described and listed on another page); it is a 
common practice when testing oil to place this cup 
on the cover of the outfit just back of the terminal. 
A snap switch is provided in the low-voltage cir- 
cuit for connecting to the supply circuit, a pilot 
lamp indicates when connection is made. A single- 
pole type F carbon circuit-breaker is provided in 
the low-voltage circuit to protect the outfit when 
failure of the insulation under test occurs. A 
porcelain fuse block with plug cutouts is also pro- 
vided in the low-voltage circuit. No cord is sup- 
plied for connection to the supply circuit but 
convenient terminal binding posts are provided. 





Fic. 4—PorTABLE TRuUCK-TypPE TESTING OUTFIT— 
2 Kva, 50,000 VoLts 


PRICES 


For Use on Frequencies of 25-Cycles and Higher 


Style number and list price include testing outfit complete as described. 


cludes necessary oil. 


Max. 


List price also in- 


ORDERING Data———, 


Testing Capacity APPROX. WT. Lp. Approx. DIMENSIONS INCHES’ Gal. Style List 
Voltage Kva. Low-Voltage *Net Shippingt Floor Space Over-all H’ght Oil No. Price 
50,000 2 220 500 985 43 x 18 43 30 236433 $810 00 
50,000 ae 220-110 530 1015 43 x 18 43 30 236434 830 00 
Deduction from list price for omission of type F Carbon Circuit-Breaker............cccccecccccececccccccecccece 20 00 


*Net weight is of outfit only. Oil weighs approximately 7 pounds per gallon. P : 
TShipping weight includes outfit complete, boxed for shipping, and the necessary oil in container. Shipping weight of oil is 


8 pounds per gallon. 


Order by Style Number 
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HIGH-CAPACITY TYPE 


For General Insulation Testing 


An outfit of larger capacity than those listed on volts may be obtained by merely turning the hand- 
former pages is illustrated in Fig. 5. This outfit is wheel and without opening the circuit. 
also well adapted for oil testing; and, having greater 
yilovoltampere capacity than the oil testing outfit, 
it is especially adapted for general insulation testing. 

This outfit consists of a testing transformer of the 
core type mounted in a boiler-iron tank, a regulat- 
ing transformer suspended above the testing trans- 
former from the cover of the tank, both immersed 
in oil; and a slate panel containing the accessories, 
mounted on the cast-iron top of the boiler iron case. 
One end of the winding is grounded and the other 
end is brought out in a suitably insulated terminal. 
On special order this outfit may be mounted on an 
angle-iron truck frame provided with small iron 
wheels and handle. 

On the slate panel are mounted: terminals for 
the supply wires; a double-pole knife switch for 
connecting to the supply circuit; cartridge fuses, a 
carbon-break circuit-breaker, a type TM voltmeter 
and the regulator handwheel. Back of the panel 
are mounted the voltmeter resistor, a regulating 
dial, and the preventive resistance. 

The primary winding of the regulating transformer 
is connected directly to the supply circuit and the 
secondary has a number of taps brought up through 
the cover and connected to the dial contacts. 
Twenty steps of testing voltage, 2500 volts per step, 





are thus obtainable. Preventive resistances are Fic. S—Hicu-Capaciry-Tvpe TEstinc OuTFit 
connected so that the full range from 0 to 50,000 7.5-Kva. 50,000 VoLts 
PRICES 


For Use on Circuits of 220-110 Volts and of Frequencies of 25 Cycles and Higher 


Style number and list price include testing outfit complete as described. List price also includes 
necessary oil. 








Max. - ORDERING DATA 
Testing Capacity Approx. WT. Ls. Approx. DIMENSION INCHES Gal. Style List 
Voltage Kva. Net? Shippingt Floor Space Over-all H’ght Oil No. Price 


50,000 ae te 1500 2000 26 x 31 77 90 236435 $1200.00 
Addition to list price for mounting outfit on truck.......+..ssesseeeererecreceerssserrsereesssere cers sees es 75.00 
*Net weight is of outfit only. Oil weighs approximately 7 pounds per gallon. | ‘ ey : nie 
{Shipping weight includes outfit complete, boxed for shipping, and necessary oil in container. Shipping weight of oil is ape 
proximately 8 pounds per gallon. 





Order by Style Number 
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HIGH-VOLTAGE EQUIPMENTS 


General 





The variation in requirements for high-voltage 
testing is such that standardization of complete 
outfits is not practical. Some of the details, how- 
ever, have been standardized by the Westinghouse 
Electric & Manufacturing Company and:a general 
description of the apparatus is given on the follow- 
ing pages. 

For most high-voltage testing, large kilovolt- 
ampere capacity is not required and the smallest 
kilovoltampere capacity for which a transformer 
may be economically designed is usually large 
enough. For cable testing, however, on account 
of the high electrosatic capacity involved, a large 
kilovoltampere capacity of transformer is required. 
This point must be given careful consideration as 
the capacity required for testing a cable system may 
amount to several thousand kilovoltamperes. 

For testing purposes, it is usually necessary to 
have some means of regulating the testing voltage. 
There are several methods in general use, some of 
which are described on pages following. A com- 
plete testing equipment consists of a testing trans- 
former, regulating apparatus, switchboard control 
panel, and voltage measuring device. 


Fic, 6—CONSTRUCTION OF A TESTING TRANSFORMER FOR 
50,000 to 300,000 VoLts 


TESTING TRANSFORMERS for four hours. In the case of testing transformers, 


On account of the intermittent service, it is this time rating is usually a function of the voltage 
usually not necessary to give a testing transformer ratherthan of theload. Therefore, when operating 
a ccntinuous rating as in the case of power trans- at full voltage, the time rating must not be exceeded 
formers. » The usual practice is to consider the no matter what the amount of the load. 


service requirements equivalent to full rated load When prices are desired on outfits for high-voltage 
testing it is essential to specify the kilovoltampere 
rating desired, the maximum testing voltage range 
or variation of testing voltage, and maximum 
length of time the transformer will be under load. 


For cable testing, if the kilovoltampere capacity 
necessary is unknown, either data should be obtained 
from the cable manufacturer giving the electrostatic 
capacity in microfarads for a definite length of 
cable, or test should be conducted to determine this 
data. It is essential also to specify the electro- 
static capacity of the cable with the conductors 
connected in the same‘order that will be followed in 
making tests with the testing outfit; usually one or 
more of the following dielectric tests are made on a 
three conductor cable: 


1. Between one conductor and each of the others 
in turn. 
2. Between each conductor in turn and the other 
two grounded to the lead sheath. 
3. Between each conductor and the lead sheath. 
Since each of these tests will show a different 
charging current with the same impressed voltage, 
it is obvious the methods proposed should be speci- 
Fic. 7—ComPLETELY ASSEMBLED Col1Ls AND IRON of TEST- fied. 
ING TRANSFORMERS OF 150-Kva, 400,000-VoLT Since most high-voltage testing must (or may) be 
CAPACITY done with one end of the high-voltage winding 
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INSULATION-TESTING EQUIPMENTS—Continued 


grounded, it is considered standard practice by the 
Westinghouse Company to bring out only one high- 
voltage terminal through the case, the other high- 
voltage terminal being grounded permanently inside 
the case. This arrangement permits the use of 
graded insulation and requires only one high-voltage 
outlet terminal, thus resulting in a saving in cost. 
It is an important fact that the cost and mechanical 
proportions of a testing transformer are determined 
by the voltage stress above ground. As an illus- 
tration, it may be considered that a transformer 
having the middle point of its high-voltage winding 
grounded and both high-voltage terminals insulated 
is only comparable in cost with a transformer having 
one-half the high-tension voltage, but with one end 
grounded and one end insulated. 

Westinghouse high-voltage testing transformers 
are of the core-type construction. Up to 300,000 
volts, the ordinary form of core-type construction 
or connection of coils, such as shown in Fig. 6 is 
used. For voltages above 300,000 volts, the dis- 
tributed type of winding is used, as shown in Fig. 7. 
The partly assembled core and coils of this same 
transformer are shown in Fig. 8. This distributed 
type of winding is an exclusive Westinghouse fea- 
ture, by the use of which a uniform distribution of 
voltage stress between windings is obtained. In 
both types of windings, the turns adjacent to the 
terminals have reinforced insulation as a protection 





Fic. 9—HAND-OPERATED DruUM-CONTROL 
SWITCH FOR VARYING VOLTAGE OF 
TESTING TRANSFORMERS 

(128 PornTs) 


against voltage surges, and the high-voltage wind- 
ings are sub-divided into a large number of coils to 
keep down the voltage stress between coils. The 
insulating barrier between high and low-voltage 
windings consists of one or more co-axial micarta 
cylinders. 

Another exclusive Westinghouse feature is the 





Low~Voltage 
Winding 











Barriers 
i A) Between HighS! { 
Hy <.and Low Volt->, 


~ 






Fic. 8—PARTLY ASSEMBLED COILS AND IRON OF TESTING 
TRANSFORMER SHOWN IN Fic. 7 


well known condenser-type outlet bushing that is 
supplied on transformers above 75,000 volts. On 
top of the condenser bushing is mounted a static 
shield to prevent the concentration of static field on 
the bushing and to increase the voltage to which 
the bushing may be raised before corona appears. 
For voltages above 100,000 a choke coil is mounted 
above the static shield as additional protection to 
the high-voltage winding against surges. A trans- 
former with bushing complete is shown in Fig. 1. 

The following voltages are considered standard 
by the Westinghouse Company on the Westinghouse 
high-voltage testing transformers: 50,000, 75,000, 
100,000, 150,000, 200,000, 250,000, 300,000, 400,000, 
500,000. 


VOLTAGE-REGULATING DEVICES 


The methods that are in most common use for 
varying the testing voltage of testing transformers 
are: step-by-step regulator, induction regulator, and 
motor-generator set. A combination of the first 
two methods can often be used to advantage. 


The step-by-step type of control consists of a 
regulating transformer having the required number 
of taps that are connected in succession by means 
of a regulating dial switch or drum controller to the 
low-voltage side of the testing transformer. This 
transformer is usually of the O.I.S.C. type of con- 
struction with the sheet iron cast-in type of tank. 
A 128-point drum controller is shown in Fig. 9. 
This drum is operated by a hand wheel and, when 
used with a regulating transformer having the neces- 
sary taps, will provide 128 equal voltage steps from 
zero to. maximum on the high-voltage side of the 
testing transformer. 
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Motor-Operated Drum Controller—For more 
elaborate equipment, the drum shown in Fig. 10 is 
used. It is motor-operated and controlled by an 
electrically-operated switch mounted on top of the 
drum beside the motor. This switch is similar to 
the secondary relay used on Westinghouse induc- 
tion feeder-voltage regulators (see first pages of this 
section) and can be controlled by two small 
single-pole knife or push button switches; one to 
raise and the other to lower the voltage. When 
used with the proper regulating transformer this 
drum will provide from zero to maximum 480 equal 
voltage steps of the testing voltage. The operation 
is entirely automatic; that is, as long as the motor 
circuit is closed the drum will continue to raise or 
lower the testing voltage, until either the maximum 
or zero voltage is reached, when the motor circuit 
is automatically opened by a limit switch. 

The induction-type of control consists of an induc- 
tion feeder-voltage regulator (see pages on ‘‘Induc- 
tion Feeder-Voltage Regulators”) having both its pri- 
mary and secondary wound for the supply voltage 
and the low-voltage of the testing transformer 
wound for a voltage equal to double the supply 
voltage. When the regulator is in position of max- 
imum buck the resultant voltage is zero since the 
secondary voltage equals the primary voltage but 
in the reverse direction. As the regulator is turned 
the voltage is gradually raised till rotor is in 
maximum boost position; the resultant voltage is 
then the sum of the primary and secondary or twice 





Fic. 11—ComBinEep INDUCTION AND DRuM- 
TypE REGULATOR FOR VARYING VOLT- 
AGE OF TESTING OUTFIT IN A SMOOTH 
CURVE FROM ZERO TO MAXIMUM 


the supply voltage. Since this is the normal voltage 
of the testing-transformer primary, the full testing 
voltage is then obtained. In this way the testing 
voltage is varied from zero to maximum in a 
smooth curve. 

For this method the Westinghouse standard induc. 





Fic. 10—MotTor-OPERATED DRuUM-CONTROL 
SwITcH FOR VARYING THE VOLTAGE OF 
TESTING TRANSFORMER IN A CONTIN- 
UOUS CURVE FROM ZERO TO 
MaxiImuM 


tion feeder-voltage regulator construction is used and 
either hand or motor operated regulators can be 
furnished. The kilovoltampere capacity of the 
regulator as outlined above should be one-half the 
capacity of the testing transformer. 

The motor-generator control consists of a motor 
generator set, the generator of which has a wide 
range of voltage, adjustable by means of field con- 
trol. Usually a standard set is satisfactory with 
field rheostat capacity sufficient to lower the 
voltage to desired minimum. 

The combined induction and drum type of control 
is shown in Fig. 11 and consists of an induction 
regulator upon which is mounted a drum controller. 
The controller and regulator are geared together 
and operated by a small polyphase motor similar to 
that used on standard Westinghouse induction 
feeder voltage regulators. The coils of the induc- 
tion regulator and the taps of the regulating trans- 
former, with which the regulator is used, are con- 
nected to the fingers of the drum controller in such 
a way that the voltage is raised or lowered in a 
smooth curve; the induction regulator operating 
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between taps of the regulating transformer. This 
method gives a smooth unbroken curve to the volt- 
age regulation without the bad effect of a large 
series inductance, since the induction regulator is of 


small relative capacity. As in the case of the 480- 
point motor-operated drum controller, this device 
automatically raises or lowers the testing voltage, 
cutting out when either limit is reached. 


Prices—Voltage Regulating Devices 


Style number and list price include the apparatus as described but without regulating transformer. 
Necessary oil is included in price of the combination, Style No. 238938. 


———ORDERING DATA 





alan 


7 Number Capacity, Approx. Approx. DIMENSIONS Gal. Style List 
Description Steps Amps. Net Wt. Lb. FloorSpace Over-all Height Oil No. Price 
Hand-operated drum controller 128 100 400 2514” diam. 3’-6” are 178843 $ 475 0O 
Motor-operated drum controller 480 200 830 24” diam. 6/-3” 238937 1175 00 
Motor-operated combination 
of dium controller and in- } Infinite 100 2350* 25 X25 8’-0" 55 238938 On Request 


duction regulator J 


Induction regulator 
Motor-generator set 


*Net weight.does not include oil. 


Prices and complete information on request. 


Oil weighs approximately 7 pounds per gallon. 


’ CONTROL PANELS 


No exact description can be given of the control 
panel since it must be arranged to suit the individual 
requirements. It is usual practice, however, to 
provide a black slate panel, of convenient size, 
mounted on pipe frame. A circuit-breaker is pro- 
vided thereon and connected in the supply circuit 
to protect the equipment from short circuits, and 
also to indicate failure of material under test. 
This breaker is usually of the oil-switch type, but 
where capacity permits, a carbon breaker and two- 


pole knife switch may be used. . It is good practice to 
furnish also an ammeter and a voltmeter connected 
to the supply circuit. These are not only con- 
venient but strongly recommended. A pilot lamp 
is used in order that operator may know when the 
supply circuit is closed. 

Unless otherwise specified, price for outfit above 
50,000 volts will include control panel as described 
above. 


VOLTAGE-MEASURING DEVICES 


Where accuracy is not essential or where the 
kilovoltampere capacity of the load is negligible, a 
voltmeter connected to the primary,of the testing 
transformer and calibrated in terms of the testing 
voltage, is satisfactory. These conditions, however, 
are rarely ever fulfilled in service when making high 
voltage tests and more scientific methods are neces- 
sary. The Westinghouse Company offers two de- 
vices of the latter class, the spherical spark gap and 
the crest voltmeter, both recommended by the A. I. 
E. E. 


Spheriéal Spark Gaps 


The spherical spark gaps are constructed of two 
non-arcing metal spheres mounted vertically in suit- 
able wooden frame work. As these spheres are 
formed in dies and are accurately machined and 
polished, they are very much more accurate than 
spun spheres. The lower sphere is at ground poten- 
tial while the upper sphere is connected to the line 
through a resistor. Suitable micrometer adjust- 
ment is provided so that the separation of the 
spheres may be accurately determined. 

All sizes, 125 to 500 millimeters inclusive, are 
of the same type of construction as shown in 
Fig. 12. The 50 millimeter size is built horizontally, 
and on account of its light weight is portable without 
the necessity of castors. 

The following are the voltage ranges of the stand- 
ard sizes: 





Fic. 12—SPHERICAL SparK Gap 


Diameter 
of Sphere 


Pe Range in 
Millimeters lowell 


Kilovolts 





te CRESS GY SE SE RTS” 80-400* 
*Range recommended by A. J. E. E. Rules for 1915. 


For Prices see Section 3-B. 


1651-9 





Ee 











802 3 


Westinghouse Feeder-Voltage Regulators and Transformer Apparatus January, 1920 


Section 4-B 





INSULATION-TESTING EQUIPMENTS—Continued 


AY 





Fic, 13—CREST-VOLTMETER OUTFIT 


Crest-Voltmeter Outfit 


The crest-voltmeter outfit, illustrated in Fig. 13, 
provides a convenient and accurate method of 
measuring high voltages and is especially adapted for 
use with testing equipments. Itis used in connection 
with the condenser-type bushing of the transformer 
and can be furnished for measurement of any voltage 
for which a condenser bushing can be built. It is 
standard practice to furnish condenser-type bush- 
ings with all testing transformers having voltages 
of 75,000 and higher and by special arrangement, 
transformers with voltages as low as 30,000 may be 
equipped with the condenser _ bushing. 


Furthermore, the crest-voltmeter outfit can be used 
in connection with any Westinghouse transformer 
now in service that is equipped with a condenser 
bushing. To do this, however, a slight change must 
be made in the mounting of the bushing on the trans- 
former and the calibration of the meter must be made 
by an engineer from the East Pittsburgh Works. 


Operation—The principle upon which this de- 
vice operates is that the average value of the 
half wave of the charging current in a condenser 
bushing, which charging current flows into and 
out of the bushing when the latter is subjected 
to a voltage strain, is proportional to the crest of 
the voltage wave. The charging current is rectified 
by means of small mercury bulbs and measured by a 
sensitive direct-current milli-ammeter that is cal- 
ibrated in terms of the high-voltage alternating- 
current voltage. The deflection of the meter is 
proportional to the maximum value of the voltage 


wave; and, since the meter is a direct-current in- 
strument, all the scale divisions are approximately 
equal. This makes it possible to read low voltages 
on the scale with the same accuracy as the higher 
voltages, a very important and desirable feature in 
insulation testing. 

The readings of the crest-voltmeter are not affected 
by the electrostatic capacity of the testing load, by 
changes in the amount of the testing load, or by 
atmospheric conditions; they are, however, affected 
by the frequency of the supply circuit and for this 
reason a frequency meter is supplied. The readings 
of the crest voltmeter vary directly with the fre- 
quency so that a correction can easily be made for 
any variation in frequency from that for which it is 
calibrated. 

The readings are theoretically correct for all volt- 
age waves having not more than one maximum and 
one minimum value per cycle, and are practically 
correct for all other commercial wave-shapes to be 
found. 

Construction—The complete equipment of the 
crest-voltmeter outfit consists of a small slate panel 
mounted on pipe framework, as shown in Fig.13, 
and upon the panel is mounted a frequency meter, 
a direct-reading highly sensitive milli-ammeter 
specially calibrated to read crest voltages, two small 
rectifier bulbs, and a change-over switch. 

This device can be furnished, as stated above, for 
voltages of from 30 kilovolts up. The normal 
voltage is determined by thé normal voltage of the 
transformer with which it is to be used. For prices 
see section 3-B. 
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OIL TESTING CUP 





Pic. 14—O1L TEestinc Cup 


The usual method of determining the  suit- 
ability of an oil for insulating purposes is to test 
its dielectric strength by means of a spark gap im- 
mersed in the oil. (See instructions for testing oil 
onanother page of thissection). Various devices have 
been used for this purpose which requires a com- 
paratively large sample of oil and a rather high 
voltage for their successful operation. | Conse- 
quently, there has been a distinct demand for a de- 
vice that would give reliable indications with a 
minimum sample of oil and relatively low testing 
voltage. The device now offered by the Westing- 
house Electric and Manufacturing Company is 
entirely new and is the result of extensive re- 
search work over a period of years, followed by an 
actual trial of the completed device for one year in 
our own commercial test department and research 
laboratories. (See Fig. 14.) 

The maximum voltage required for reliable test- 
ing is 25,000 volts. Any oil requiring a higher 
voltage to discharge through it, across the standard 
gap of this apparatus is in better condition than can 
be maintained regularly in commercial practice. 
Higher voltages may be used if available, but it is 
seldom that 30,000 volts will be required to dis- 
charge across the standard gap through any insu- 
lating oil. 

The gap terminals are flat disks, one inch in diam- 
eter, with square edges. The standard gap is 0.10 
inch. The gap is locked in position after setting 
against a feeler guage. No further adjustments 
will be necessary until the terminals require re- 


moval for dressing the surfaces. This will not be 
necessary until after a long interval. All metal 
parts are of brass, except the steel feeler guage, 
which is attached to one of the binding posts and 
is concealed in a hollow in one of the spark gap ter- 
minals when notin use. This binding post is stamp- 
ed with the letter “G” an its flat surface. The 
containing vessel is of one piece of moulded material. 
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Style number and list price include testing cup 
and spark gap complete as described. 


Approx. Wr., Ls. } List 
Net Shipping Dimensions Style No. Price 
61% 12 84x 4x 43;" 263621 $75 00 
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INSULATION-TESTING EQUI PMENTS—Continued 


ARMATURE-TESTING EQUIPMENTS 


The armature-testing outfit, illustrated in Fig. 16 
consists of a laminated iron core in which an alter- 
nating magnetic flux is set up by connecting the 
terminals of its exciting coil to a source of alternating 
current. When either a direct-current or an alter- 
nating-current wave-wound (two-circuit)* arma- 
ture of the commutator type is placed against the 
face of this core, which is shaped to fit an armature, 
an alternating flux passes through the armature 
core. If the armature winding is correct, the elec- 
tromotive forces generated counterbalance each 
other and no current passes through the winding. 

Detection of Faults—Passing a piece of metal or 
a knife blade around the commutator short-circuits 
in succession each of the coils that have one side 
under the testing pole. If there is no fault in the 
winding a decided spark occurs as the knife blade 
leaves each bar. Absence of spark between two 
bars indicates either a skort-circuit, an open-circuit, 
or a reversed coil in the winding. 

A short-circuit or reversed coil will cause a local cur- 
rent in the coil, which will generate a flux around the 
slots in which the coil lies. Such a local flux can be 
detected by running a piece of sheet iron held 


lightly over the surface of the armature, bridging 
from one tooth to the next successively. The local The core is mounted on a stand provided with 


flux caused by a short-circuit or reversed connection wheels or on a stationary stand. It is used ina 
will attract the piece of iron when it bridges across vertical position close to the armature. Two sizes 
the slot containing the defective coil. If no such are made, one for armatures up to 12 inches in 
Iccal flux is detected, the fault disclosed by the diameter and one for armatures 12 inches or more 
sparking test is due to an open-circuit. , in diameter. 
PRICES 
For Use on 25 and 60 Cycle Circuits 

Style number and list price include the equipment complete as described. No extension cord for 

connecting to supply circuit is furnished. 





Fic. 16—PorTABLE ARMATURE- 
TESTING EQUIPMENT 


Approx. DIMEN. 





INCHES <_ ORDERING DATA 
For Armature, Approx. WT. Lp. Floor Over-all STYLE Nos. List 
Type Diameter Net Shipping Space Height 110-Volt 220-Volt Price 
Portable Up to 12 inches 200 430 2034 x 24144 553% 107509 107510 $315 00 
Portable 12 Inches and larger 260 490 1834 x 26144 51% 107505 107506 340 00 
Wall Over-all 
Space Height 
Stationary Up to 12 inches 80 110 143% x 18 1144 107511 107512 190 00 
Stationary 12 Inches and larger 100 147 14% x 20 934 107507 107508 210 00 


Order by Style Number 


*There are two main classes of armatures, known familiarly as “‘lap-wound” or “multiple” and “wave-wound” or ‘‘two- 
circuit” armatures. In the first class equalizer connectors are used to connect points of the same potential. Where one side of 
s excited by this testing equipment the entire armature will appear to be short-circuited due to the equalizer 
tator is very weak. This same effect is produced by the con” 
This testing equipment is therefore 


such an armature i 
connections, and because of this condition the spark at the commu 
nections to the slip rings in the armatures for rotary converters or three-wire generators. 


suitable only for use with wave-wound (two-circuit) armatures. 
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INSULATION-TESTING EQUIPMENTS—Continued 


COIL-TESTING EQUIPMENTS 


A device for locating faults in armature and field 
coils before the winding is put in place is illustrated 
in Fig. 17. Its use saves further labor on a defec- 
tive coil. The apparatus consists of an E-shaped 
electromagnet with a detachable yoke. The excit- 
ing coil is on the middle leg of the E. On the back 
of the E, between the middle leg and each outside 
leg are wound two small coils so connected that the 
electromotive forces induced in them oppose and 
accurately balance each other, so that under normal 
conditions no current flows. 


Operation—The field or armature coil to be tested 
is placed over one of the outer legs of the E and the 
yoke is omitted. If the tested coil is without fault 
it has no effect on the flux distribution. If, how- 
ever, a short circuit exists, a current is induced in the 
tested coil which so alters the distribution of the flux 
that more passes through one of the detecting coils 
than through the other, inducing higher voltage in 
one than in the other, and thus causing a current to 
flow through them, Such current can be detected 
by means of a zero-center wattmeter or by means 
of a telephone receiver. In this test the volts per 
turn in the coil under test are approximately 0.3 





Fic. 17—Coir Testinc EQUIPMENT WITH 
WATTMETER 


or 0.6, depending on which tap in the exciting coil 
is used. 


To locate a short-circuit in a coil by burning it out, 
the coil is placed on the middle leg of the E, the de- 
tachable yoke put in place as shown in F ig. 17, and 
the exciting coil connected to the line for a short 
time. 


PRICES 


Style number includes outfit complete except wattmeter. The list price, however, includes a watt- 
meter of the proper style number, but does not include wattmeter leads. 


Approx. DIMENSIONS 


Approx, NET Wr. INCHES 
Volts Pounds Floor Space Over-all Height 
110 275 2130 14144 
226 275 27 x 30 144% 


Deduction from list price for omission of wattmeter........ 
Addition to list price for special telephone receiver......___ 





ORDERING DATA—————___, 
STYLE Nos. 


Outfit Wattmeter List Price 

107513 164353 $310 OO 
107514 164354 310 00 

oN aot as ho orale arabes a Otay ah ens te eA 2 Pa 30 00 
<inkeves ete SRUMANd enNMte a eET LA, esttatere, «MeO ee hee Oe es 6 00 
1651-12 
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OIL DRYING AND PURIFYING OUTFITS—Continued 


The filter paper thus takes up all the moisture and 
screens out all sediment from the oil. After passing 
through the filter paper, the oil flows along the 
grooves formed by the pyramid surface to the 
opening b in the corner of the plates and thence out 
through the outlet B. The pyramid surface is well 
adapted for its purpose, as the tops of the pyramids, 
being flush with the rim of the plates and spaced 
close together, support the filter paper against the 
working pressure, and the grooves readily permit 
the oil to pass through. 

Filter Paper—The filter paper used is a special 
grade of white blotting paper about .025 inch thick. 
It is prepared from wood pulp and contains no color- 
ing matter or chemicals that might injure the oil. 
Five sheets, cut to the proper size, 127% inches square 
for the class A outfits and 734 inches square for the 
class B outfits, and with holes punched to correspond 
with the holes in the filter plates and frames, 
are used between each plate and the adjacent frame. 

To obtain best results in treating the oil it is 
absolutely necessary that the filter paper when first 
placed in the filter press be entirely free from mois- 
ture. Filter paper will invaribly absorb moisture if 
exposed to the air for any length of time and for this 
reason every precaution must be used in handling 
the paper. The standard paper is carried in pack- 
ages containing one ream (480) sheets) carefully 
wrapped in waxed paper and covered with heavy 
wrapping paper. Before using the paper in the 
filter press, however, it must be thoroughly dried 
out under heat, and for this purpose the drying oven 
described below is used. 

Pump—Rotary-gear positive-pressure pumps are 
used for these outfits. These pumps are strong, 
light, and of simple construction. A wire-mesh 
strainer, arranged so that it may be easily removed 
for cleaning, is connected in the piping to remove 
from the oil the large particles of sediment before 
the oil enters the pump. A by-pass is connected 
around the pump and provided with a relief valve set 
for approximately 100 pounds pressure. If the 








Fic 6—E.Lectric DryING OVEN, OPpEN 


pressure should rise to this value due to clogging of 
the filter, the valve opens and allows a part of the oil 
to circulate back through the pump, thus relieving 
the pressure. These pumps will develop consider- 
able suction, and the oil to be treated may be readily 
drawn from a tank fifteen to twenty feet below the 
level of the outfit, (in this case, however, the pump 
must be primed.) 





Fig. 5—Typp A-10 O11 DryIne AND PURIFYING 
OvTFIT 


Mechanical Details—These outfits, as shown in 
the illustrations, are very compact and require little 
space. Lifting lugs or eyebolts are provided for 
convenience in handling. On special order the outfit 
may be mounted on four casters for portable service. 

Composition metal gate valves and malleable-iron 
fittings are used in the piping connections. The 
brass by-pass valve may readily be opened for in- 
spection or in case of clogging. The piping is 
arranged so that the oil may be pumped out of a 
tank below the level of the outfit as well as by 
gravity feed. A brass pressure gauge is mounted 
between the filter press and the pump. 

The outfits are finished with steel-colored engine 
enamel. The workmanship and material used 
throughout are of the best and the outfits are not 
only of very substantial construction but present a 
neat and finished appearance. 


Drying Ovens 


The electric oven for drying the filter paper betore 
use in the filter press is shown in Fig. 6- The 
oven is substantially built of sheet-iron with double 
walls. Adjustable slides are provided in the top of 
the oven for regulating the temperature and the 
circulation of air through the oven. 

These ovens are furnished in three sizes, designated 
by types A-30, A-10 and B, to correspond to the 
sizes of filter paper. The type A ovens are used for 
large size paper that is used with the type A filter 
presses. The type B oven is used with both sizes 
of the type B filter press. 

The filter papers are held ina vertical position in a 
rack and supported by rods through the holes in the 
corners of the papers. When the door in the front 
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OIL DRYING AND PURIFYING OUTFITS—Continued 


The best and quickest method for filtering a 
quanity of oil is to pump all the oil from the tank 
through the filter and into another tank that 
is dry and clean. If care is taken to change the 
filter papers before they become saturated, abso- 
lutely clean dry oil will be obtained If the second 
tank for holding the oil is not available or if it is 
desired to filter the oil of a transformer while in ser- 
vice, the oil may be pumped from the bottom of the 
tank through the filter, and returned to the top of 
the same tank. This operation should be con- 
tinued until the oil in the tank shows a sufficiently 
high dielectric strength. 

Where a large amount of oil must be filtered, the 
time may be shortened by using two filter presses 
and pumping from the bottom of the transformer 
tanks as stated above, one press being run while the 
other is being recharged. 





Fic, 2—FiLTer-Press PLATE 


APPARATUS 


There are five standard sizes, divided into two 
classes, according to the size of the filter paper. The 
three larger sizes are rated at 10, 20, and 30 gallons 
per minute and are designated by the class letter A 
with their capacity in gallons suffixed. The two 





Fic. 3—FILTer-PRrEsS FRAME 


smaller sizes are rated at 2.5 and 5 gallons per 
minute and are designated as class B, the capacity 
in gallons suffixed. Thus, type A-20 is the 20- 
gallon class A outfit, and type B-5 is the 5-gallon 
class B outfit. 

The complete outfit consists of filter press, motor, 
pump, oil strainer, pressure gauge, and piping. The 
sizes up to and including 10 gallons per minute are 
mounted on a neat iron base cast with a high rim 
that forms an enclosure and serves as a drip pan. 
The 20 and 30-gallon per minute sizes are mounted 
on a structural iron base and have a sheet-metal 
drip pan. 

Filter Press—The filfer press proper is made up 
of a series of flat cast-iron plates and frames (see 
Figs. 2 and 3) assembled alternately, with the filter 
papers between them. By means of a screw and 
lever and a movable cast-iron end block, the plates, 
frames, and papers are forced tightly together. Ex- 


cept for a carefully machined rim around the edge, 
which serves to form a joint to prevent the escape of 
the oil, the plates, as shown in Fig. 2, are cast with 
small pyramids on both surfaces, 

The plates and frames are cast with holes A and B 
in two of the corners. Supporting lugs are cast at 
the sides, and the plates have handles on the top 
edge. When the plates and frames, with the filter 
papers between them, areassembled, the holes A andB 
form respectively the inlet and outlet for the oil. 
Cored openings a and 8 connect respectively with 
the holes A in the frames and the holesB in the plates. 

The oil entering under pressure at the top corner 
through the inlet formed by holes A in the frames, 
plates, and filter papers, enters by means of the 
opening @ in the frames and fills each of the cham- 
bers formed between each set of two filter packs, 
(see Fig. 4), From these chambers there is no outlet 
opening and the oil is consequently forced through 
the filter papers that form the sides of the chamber~ 





Fic. 4—AssEMBLY OF ONE FILTER-PREsS PLATE 
AND ONE FILTER-PREsS FRAME, SHOWING 
FORMATION OF Or CHAMBERS 
BETWEEN Eacu Two 
FILTER Papers 
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OIL DRYING AND PURIFYING OUTFITS 





Fic. 1—Type A-30 Or DRYING AND PURIFYING OUTFIT 


APPLICATION 


It is becoming the general practice of central 
stations and other large users of transformers, oil 
circuit-breakers, electrolytic arresters, and feeder 
regulators to make periodic inspection and tests 
of the insulating oil and to dehydrate and purify 
oil that has absorbed moisture or sediment. This 
practice reduces the failure of apparatus from 
burnouts with consequent interruptions to the 
service, and also economizes in the use of oil. To 
successfully treat oil in large quantities with a mini- 
mum of expense has necessitated the development 
of special apparatus that will be reliable and effective 
in operation. 

After careful investigation of the problem of re- 


claiming all insulating oils whose 
deterioration has been caused by 
physical changes, or the presence 
of moisture, carbon, or other 
foreign substances, (see pages of 
this section on ‘The Storage, 
Handling, Filtering, Dehydrating 
and Testing of Insulating Oil’), 
the Westinghouse Company has 
developed a special type of filter- 
ing outfit for this service. 

Capacity—The capacity of 
these outfits, with oil pressure 
and filtering area fixed, de- 
pends upon the viscosity of the 
oil and its condition as regards 
freedom from dirt. With fairly 
clean oil at ordinary room 
temperature, the capacity of 
the outfits will vary from 
normal to about 15 per cent 
above normal, depending upon 
the viscosity of the oil, which 
varies with the temperature. 
It is found that the best 
results are obtained when the oil temperature is be- 
tween 25 and 75 degrees Centigrade. The average 
working pressure of these outfits is 60 pounds per 
square inch. By using larger pumps giving higher 
working pressure, the capacity of the outfits can be 
increased but the best results are obtained with the 
more moderate pressure. 

Other Classes of Service—While the principal 
class of service for which these outfits are developed 
is for the treatment of insulating oil, there are numer- 
ous other applications for which they are well fitted. 
Insulating varnishes, compounds, etc., that have a 
sufficiently low viscosity may be cleaned and dehy- 
drated, Machine oil of all kinds, petroleum, ben- 
zine, etc., may be effectively cleaned and dehydrated. 


OPERATION 


In this outfit, the oil to be purified is forced 
through several layers of specially prepared filter 
paper. The sediment is strained out by the first 
layer of paper and the moisture is taken up by the 
capillary action of the paper. 

The filtering outfit is made ready for operation by 
placing a set of five sheets of filter paper, that have 
been thoroughly dried in the electric oven, (see fol- 
lowing pages), between each filter plate and frame. 
Holes in the filter paper line up with holes A and B 
(Figs. 2 and 3) in the plate and frames. 

If the oil contains only a small amount of water, 
all sediment and water should be removed by pass- 
ing the oil once through the outfit. If any moisture 
remains, it indicates that the filter papers are satu- 
rated with moisture and must be renewed. No rule 


can be given as to how often the filter paper should 
be changed, as this depends entirely upon the amount 
of water and dirt in the oil. The usual procedure is 
to run the outfit for a period of one-half hour or so 
(if the oil is not in very bad condition) and then shut 
down; remove one sheet from the inlet side of each 
set of filter papers, and put in a new sheet on outlet 
side of each set. Frequent tests of the dielectric 
strength of the oil (see pages of this section on 
“The Storage, Handling, Filtering, Dehydrating and 
Testing of Insulating Oil’), should be made during 
this procedure, however. It may sometimes be 
found necessary with very wet or dirty oil to 
recharge the outfit with a full set of papers before 
the five sheets of each set have been removed in 
succession. 
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OIL DRYING AND PURIFYING OUTFITS—Continued 


of the oven is opened, the rack may be withdrawn 
and the filter paper conveniently inserted or with- 
drawn. The paper should be dried for about 24 
hours before being used, but this time can be de- 
creased, depending upon the condition of the paper 
and degree of heat. 

Ovens are listed for four different voltage ranges 
and may be used equally well on either alternating 


or direct-current circuits. Three heats are obtain- 
able by means of a rotary snap switch mounted on 
the front of the oven. It will usually be found 
desirable, however, to use the high heat. 

The input of the ovens will vary from low heat to 
high heat as follows:—type A-30 from 400 to 1600 
watts; type A-10 from 200 to 800 watts and type B 
from 100 to 400 watts. 


PRICES 


Filter Press Outfits 


Style number and list price include the outfit complete with motor but do not include the drying 
oven. With the Class A outfits, three packages of filter paper (480 sheets per package) are included and 
with Class B outfits, two packages. 


Sheets of Net Shipping 
— Motor— Paper Required Weight Weight 
Voltage Phase Cycles Fea. Style No. per Charge Pounds Pounds Style No. List Price 
TYPE A-30 
110_ 2 25 So) Ibeeereeroke 240 2000 2200 229752 $940 00 
220 2 25 5 212325 240 2000 2200 229753 940 00 
440 2 25 5 212326 240 2000 2200 229754 940 00 
110 3 25 52. °§ gage 240 2000 2200 229755 940 00 
220 3 25 5 212328 240 2000 2200 229756 940 00 
440 3 25 5 212329 240 2000 2200 229757 940 00 
110 1 60 Sa™) 8 . 240 2000 2200 232193 990 00 
220 1 60 5m)! ) ae 240 2000 2200 232194 990 00 
440 1 60 Sih y ge See: 240 2000 2200 Seer a Sere... 990 00 
110 2 60 5 170961 240 2000 2200 229758 890 00 
220 2 60 5 170962 240 2000 2200 229759 890 00 
440 2 60 5 170963 240 2000 2200 229760 890 00 
110 3 60 5 170917 240 2000 2200 229761 890 00 
220 3 60 5 170918 240 2000 2200 229762 890 00 
440 5 60 5 170919 240 2000 2200 229763 890 00 
115 Dic DG, Se eee: 240 2000 2200 229764 970 00 
230 D.G DC: s 143697 240 2000 2200 229765 970 00 
550 | OK @:- Dies Pee eet ABST 2 ’ 240 2000 2200 229766 970 00 
TYPE A-20 
110 2 25 5 | er eee 180 1800 2000 232176 800 00 
220 2 25 3 246629 180 1800 2000 232177 800 00 
440 az Zo Si. 8 CARR a et 180 1800 2000 232178 800 00 
110 3 25 Sh OA os RRR. 180 1800 2000 232179 800 00 
220 3 25 3 246631 180 1800 2000 232180 800 00 
440 3 25 3 246632 180 1800 2000 232181 800 00 
110 1 60 See eee eee 180 1800 2000 232182 870 00 
220 1 60 3 eee. 180 1800 2000 232183 870 00 
440 1 60 Fh ne bh heya eeeree ts bra 1800 2000)” Wee TR oo er: 870 00 
110 iz 60 3 170955 180 1800 2000 232184 755 00 
220 2 60 3 170956 180 1800 2000 232185 755 00 
440 2 60 3 170957 180 1800 2000 232186 755 00 
110 3 60 3 170909 180 1800 2000 232187 755 00 
220 3 60 3 170910 180 1800 2000 232188 755 00 
440 3 60 3 170911 180 1800 2000 232189 755 00 
115 ECs BGs 3 143688 ‘180 1800 2000 232190 810.00 
230 D.C. D.C. 3 143690 180 1800 2000 232191 810 00 
550 D:G BiG; 3 143692 180 1800 2000 232192 810 00 


Portability—On special order and at an addition to list price of $30.00, four casters can be mounted on 
the base of any of these outfits, thus adapting them to portable service. 


Order by Style Number 
1652-4A 
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OIL DRYING AND PURIFYING OUTFITS—Continued 


PRICES OF FILTER PRESS OUTFITS—Continued 


Shee 
ee  — MOTOR =e Paper eo uied Net Shipping ; . 
Voltage Phase Cycles H. Pe: Style No. Per Charge Weight Weight Style No. List Price 
Type A-10 
110 2 25 Diy ioe eke eee 140 1500 1700 172852 $545 00 
220 2 25 z; 212311 140 1500 1700 172853 545 00 
440 2 25 2 GP Ueto 140 1500 1700 172854 545 00 
110 3 25 2 ee arcunets 140 1500 1700 172855 545 00 
220 3 25 2 212314 140 1500 1700 172856 545 00 
440 3 25 2 212315 140 1500 1700 172857 545 00 
110 1 60 2 173517 140 1500 1700 232174 605 00 
220 1 60 2 173517 140 1500 1700 232175 605 00 
440 1 60 Da POLY oietercteacsanee 140 1500 1700/89) Saas, es 605 00 
110 2 60 2 225158 140 1500 1700 172858 535 00 
220 2 60 2 225159 140 1500 1700 172859 535 00 
440 2 60 2 225160 140 1500 1700 172860 535 00 
110 3 60 2 225161 140 1500 1700 172861 535 00 
220 3 60 2 225162 140 1500 1700 172862 535 OO 
440 3 60 2 225163 140 1500 1700 172863 535 00 
115 HAG DAG: 2 148681 140 1500 1700 172864 605 00 
230 1B) (e Dates 2 143684 140 1500 1700 172865 605 00 
550 DAG DACs 2 143686 140 1500 1700 172866 605 00 
q 
Type B-5 
110 2 25 TUR a Senree 140 700 850 232159 355 00 
220 2 25 1 22.5194 140 700 850 232160 355 00 
440 2 25 ASE 9 FE Be 140 700 S500 2 New ce 355 00 
110 3 25 1D FS 140 700 850 232161 355 OO 
220 3 25 1 225197 140 700 850 232162 355 00 
440 3 25 ty dg) TE. 140 700 850.5 wie siete, 355 00 
110 1 60 1 198556 140 700 850 232163 380 00 
220 1 60 1 198557 140 700 850 232164 380 00 
440 1 60 iat pee. 140 700 850 eet 380 00 
aaah 110 2 60 1 212591 140 700 850 232165 350 00 
220 2 60 1 212591 140 700 850 232166 350 00 
440 2 60 1 212593 140 700 850 232167 350 00 
110 3 60 1 212594 140 700 850 232168 350 00 
220 3 60 1 212595 140 700 850 232169 350 00 
440 3 60 1 212596 140 700 850 232170 350 00 
115 DRC. Dac 1 172410 140 700 850 232171 375 00 
230 DAG: De 1 172411 140 700 7 850 232172 375 00 
550 Dic Dei ri +e eee 140 700 850 232173 375 00 
Type B-2)4 
110 2 25 % 225179 90 650 775 172877 300 00 
220 2 25 % 225180 90 650 775 172878 300 00 
440 2 25 Dye 8 ARE 90 650 LIS Ae ee oe 300 0O 
110 3 25 ARE ES |. pote 90 650 775 172879 300 00 
i 220 3 25 4 225183 90 650 775 172880 300 00 
Mal 440 3 25 Le) Aa aie 90 650 775. Pele ae ost 300 00 
j 110 1 60 Vu“ 198550 90 650 775 232157 310 00 
220 1 60 V% 198551 90 650 775 232158 310 00 
440 1 60 V% 1 REE 90 650 T7502, Pe ek eeine te 310 OO 
110 2 60 16 212556 90 650 775 172881 290 00 
Wig 220 2 60 iy, 212557 90 650 775 172882 290 00 
440 2 60 V6 212558 90 650 775 172883 290 00 
V 110 3 60 % 212559 90 650 775 172884 290 00 
i 220 3 60 % 2.12560 90 650 775 172885 290 00 
} R 440 3 60 % 212561 90 650 775 172886 290 00 
' 115 DG. DG. 1% 260095 90 650 775 198049 305 00 
230 DAC: Dic: % . 160096 * 90 650 775 198050 305 00 
Portability—On special order and at.an addition to list price of $30.00, four casters can be mounted 
on the base of any of these outfits, thus adapting them to portable service. 
Order by Style Number 


1652-7A 
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OIL DRYING AND PURIFYING OUTFITS—Continued 


DRYING OVENS 
Style number and list price include oven complete with rack, suspension rods, heating elements, and 
snap switch. No extension cord for connecting to supply line is provided. The type A-30 oven is 
used with the types A-30 and A-20 oil treating outfits, the type A-10 oven is used with the type A-10 outfit, 
and the type B oven is used with the type B-5 and B-214 outfits. 


Oven Approx WtT.—Lss. Style List 

Type Voltage Watts Net Shipping Number Price 

A-30 100-112 1600-800-400 200 375 226571 $255 OO 
A-30 113-125 1600-800-400 200 375 226572 255 00 
A-30 200-225 1600-800-400 200 375 226573 255 00 
A-30 226-250 1600-800-400 200 375 226574 255 00 
A-10 100-112 800-400-200 80 150 175509 120 00 
A-10 113-125 800-400-200 80 150 175510 120 00 
A-10 200-225 800-400-200 80 150 175511 120 00 
A-10 226-250 800-400-200 80 150 175512 120 00 
B 100-112 400-200-100 40 75 175513 95 00 
B 113-125, 400-200-100 40 75 175514 25 00 
B 200-225 400-200-100 40 75 175515 95 00 
B 226-250 400-200-100 40 75 175516 95 00 


FILTER PAPER 
Three reams of filter paper are furnished without additional charge with all type A filter press out- 
fits, and two with all type B filter press outfits. Extra paper will be furnished in standard packages of 
one ream (480 sheets) per package, at the following list prices:— 


Type of filter Press Outfit Approx. Net Wt.—Lbs,. Style No. List Price 
A-30 44 178647 $12 00 
A-20 44 178647 12 00 
A-10 44 178647 12 00 
B- 5 13 178766 6 OO 
B- 24% 13 178766 6 OO 


Order by Style Number 
OUTLINE DIMENSIONS 
Oil Outlet, If Pipe 
Oil Inlet, 13 Pipe 





Types A-30 AND A-20 OuTFITS 


Type A-10 OuTFI? 


1652-5 
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OIL DRYING AND PURIFYING OUTFITS—Continued 


hemovable Lever 









Oil Outlet 
for 4" Pipe 


Oil Inlet for "Pipe Relief Valve 
Type B-5 OvuTFIT 


PERE nore, lever 
Vt aac 






Oi 





Type B-24% OutrFit 


= ————-D) Ayprox— 











INCHES 

Type A-30 A-10 B 
A 4954 2634 18% 
B 16% 1654 113% 
C 0054 ad? oe 1684 
D 191% 19144 14 
E 48144 241% 16% 
F 1334 134% 8% 
G 155% 1554 103% 
H 1¢} 1s 134 











—— 


DRYING OVEN 





8— 


These dimensions are for reference only. For official dimensions apply to nearest district office. 
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Section 4-B 


THE STORAGE, HANDLING, FILTERING, DEHYDRATING, AND 
TESTING OF INSULATING OIL 


STORAGE, HANDLING, AND FILTERING 


Storage 


All Westinghouse insulating oil is shipped either 
in the tank with the apparatus, in soldered tin cans, 
or in steel drums provided with screw bungs which 
are sealed before shipment. All oil in drums that 
are not sealed, should be tested beforeusing. Drums 
should always be placed on their sides for storage, 
never turned up on end, as such a position allows 
water to collect in the head around the bung. If at 
all possible, it is advisable to store drums in a closed 
room; if stored out of doors, protection from the 
weather should invariably be provided. 


Handling 


Too great precaution cannot be taken to insure 
the thorough drying out of all apparatus before filling 
with oil, and during the actual transferring of the 
oil from the drums to the tank every care must be 
taken to prevent any moisture getting into either 
the oil or the apparatus, A drum of cold oil when 
taken into a warm room will invariably ‘‘sweat’’ 
and the resulting moisture on the outer surface 
may mix with the oil as the latter flows from 
the drum. Before breaking the seal, the drum 
should, therefore, be allowed to stand long enough 
to reach room temperature. All vessels used for 
transferring the oil should be carefully inspected to 


PURIFYING AND 


To obtain the best service from oil for cooling and 
insulating transformers, high-tension switches, in- 
duction regulators, circuit-breakers, electrolytic 
lightning arresters, and similar apparatus, it is ne- 
cessary to employ some method of cleaning and 
dehydrating the oil from time to time, or the oil 
must be discarded periodically and replaced by new 
oil free from dirt and moisture. 

Both the capacity and the voltage of transformers 
and other oil-insulated apparatus have been steadily 
increasing, making it necessary that the oil used 
be of extremely high quality as regards its purity 
and freedom from moisture. It is well-known that 
the presence of moisture in transformer oil, even in 
the most minute quantities, very seriously affects 
the dielectric strength of the oil. Carefully con- 
ducted tests made by the Westinghouse Company 
have shown that .001 to .005 of 1 per cent (one part 
in 100,000 to 20,000) will reduce the dielectric 
strength below the standard test value of 22,000 
volts between discs 1-inch in diameter with edges 
spaced 0.10 inches apart. (see ‘Testing’ on 
following page). Fine particles of carbon, dust, 
or other foreign matter in suspension also reduce the 
dielectric strength and, in addition, form undesirable 
deposits, thus necessitating that the oil be kept free 
from sediment as well as moisture. € 


see that they are absolutely dry and free from 
metallic or carbonaceous particles. 
Filtering 

Immediately before placing the oil in the trans- 
former or switch tanks, care must be taken to re- 
move thoroughly any particles of foreign matter, 
scale, etc., that may have adhered to the interior of 
the drum too firmly to be removed by the washing 
and drying the drum receives at the oil refinery 
before filling, but have become loosened by the con- 
tinual swashing of the oil during transit. This 
matter can be conveniently removed by using a 
funnel of large size with the top completely covered 
with two layers of any ordinary finely woven cotton 
cambric, that has been thoroughly washed and dried 
to remove the sizing, and passing the oil through 
this as a filter. The oil will pass through this filter 
more rapidly if slightly warm. The funnel may be 
made to discharge directly into the tank of the 
electrical apparatus, if not, the oil must not be 
returned to an empty drum unless the drum is known 
to be thoroughly clean and dry. 

The thoroughness with which the filtering has 
been done may be determined by measuring the 
dielectric strength of the oil with the testing cup and 
spark gap as described on a previous page (see 
“Insulation-Testing Equipments’’). 


DEHYDRATING 


The transformer and switch oils now recommended 
and supplied are remarkably stable chemically, and 
are subject to but very slight change due to chemical 
causes. Switch oils, however, from the nature of 
their service, suffer deterioration in time from the 
presence of carbonized particles of switch contacts 
and also of the oil itself. Both transformer and 
switch oils, moreover, are susceptible to moisture 
and, even with the best care in handling and in 
operation, will absorb water, though probably at a 
very slow rate. Various abnormal conditions which 
occasionally arise, such as transformer burn-outs, 
accidents in cooling coils in water-cooled transfor: 
mers, and severe or improper operation of switches, 
may seriously impair the dielectric strength of the 
oil so that provision should be made for suitably 
treating the oil after such conditions. 

The foregoing emphasizes briefly the necessity of 
maintaining oil in a perfectly clean and dry condi- 
tion, if successful operation is to be assured. 

Detecting Moisture 

The extremely small amount of moisture that will 
seriously lower the dielectric strength of oil cannot 
be detected by settling or by the well known “hot 
metal” test. It can be detected only by the use of 
the testing cup and spark gap as described on the 


following page under “Testing.” 
1653-1 
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THE STORAGE, HANDLING, FILTERING, DEHYDRATING, AND TESTING OF INSULATING OIL—Continued 


Removing Moisture 


Moisture may be most effectively and economi- 
cally removed by passing the oil through the West- 
inghouse Oil-Filtering and’ Drying Outfit as de- 
scribed in this section. It is not advisable to use 


other methods, such as passing hot dry air through 
the oil, on account of the difficulty of thoroughly 
removing all moisture from the air; or heating the 
oil for a considerable period of time, on account of 
the liability of injuring the oil during this heat 
treatment. 


TESTING 


The only known satisfactory method of deter- 
mining the insulating value of oil is to measure its 
dielectric strength in a device built for this purpose. 
(See Westinghouse Oil Test Cup described and 
listed on another page of this section on Insula- 
tion-Testing Equipments). 

The following precautions are required for using 
this device to prevent obtaining results that will 
cause the condemnation of good oil: 


First, the gap should be adjusted and locked in 
place. Then thoroughly rinse with benzine or 
gasoline. If wiping with cloth is necessary, it must 
be dry and all such cleaning must be followed by 
thorough rinsing until all fibers of cotton have been 
eliminated. Then give a final rinsing with the oil 
to be tested immediately before placing the test 
sample in the apparatus. 

The temperature of both oil and testing apparatus 
should be as close together as possible and shall be 
between 20° C. and 30°C. Lower temperatures are 
likely to yield low breakdown values and higher 
temperatures high values. Guarantees on oil are 
generally based on temperatures between these 
limits. 

The oil level for apparatus with disk electrodes 
shall not be less than 34 of an inch above the 
electrodes. A depth of 1 inch is preferable. 

The testing transformer shall have at least one 
k. v.a. capacity. 

Second, pour the test sample into the testing 
device and allow it to stand until all minute air 
bubbles have had time to escape. This will be two 
or three nimutes. 


Third, apply the testing voltage starting at a low 
value and increasing steadily without opening the 
circuit at about 3000 volts per second until break- 
down takes place. 


Fourth, after breakdown, jar the testing device, 
but do not agitate the oil sufficiently to cause it to 
take up air bubbles. Jarring will tend to loosen 
particles of carbonized oil from between the elec- 
trodes. Jarring will not remove all this carbon but 
the remainder will be driven off by the next appli- 
cation of voltage before the breakdown value is 
reached. Do not introduce any device into the oil 
for stirring, as it is likely to cause low breakdown 
voltages by introducing minute particles of foreign 
matter, moisture or air bubbles. 


Fifth, repeat ‘Third’ and ‘‘Fourth” until five 
breakdowns have been obtained and use the average 
value as the breakdown voltage of the oil. 


Note—Sometimes a small bright spark passes 
across the gap but does not form an arc or cause 
circuit-breakers or fuses to open the testing circuit. 
Such discharges should be disregarded in recording 
results. They are not likely to occur if sufficient 
time is allowed for all air to escape before applying 
voltage. It is better to make tests on several 
samples of oil if the first sample has a low break- 
down value. If the tests on any one sample from 
the same tank, or other container, yield satisfactory 
results and the tests on other samples are low, the 
latter may be disregarded as having been caused by 
contamination in taking from the container or by 
insufficient cleaning of the testing device. 


1653-3 
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MICA INSULATION 


The mica products listed in this section are those 
developed for use in Westinghouse Electrical 
apparatus. 

Mica of good grade is one of the best insulators 
known to the electrical industry and is extensively 
used. However, its real effectiveness is dependent 
upon its purity and freedom from metallic spots or 
streaks which act as conducting films and seriously 
impair if not entirely destroy its dielectric strength. 
Further than this, service requirements. differ; in 
some an extremely soft mica is best, in others a hard 
mica is suitable, while in others flexibility is the 
essential requirement. 

To meet these conditions Westinghouse Research 
Engineers have made a careful study of mica, its 
properties, and the different classes of apparatus to 
which its use is adapted; the result being the ma- 
terials listed below, among which will be found a 
product specially developed to meet every require- 
ment of repair shop or factory. 

No. 210 Amber Mica Plate 

This is a plate built up of selected splittings of 
amber mica from the Westinghouse Company’s 
Canadian mines (which is the softest mica known) 
and Westinghouse mica bond; steam pressed, dry 
baked, milled to exact thickness, and carefully 
gauged and inspected. 

Uses—The most Satisfactory material available 
for commutator segments and used in all Westing- 
house commutators that are not undercut. For 
commutator work the mica segments must wear 
down evenly with the copper bars. 

No. 210 amber mica plate is not suitable for 
moulding. ; 

No. 207 White Mica Plate 

A white mica plate similar in every way to the 
No. 210 mica plate except that splittings of white 
mica are used. 

Uses—For segments of commutators that are 
undercut. Used on all undercut Westinghouse 
commutators. 

No. 207 mica plate is not suitable for moulding. 

No. 251 White Mica Plate 

A white mica plate so bonded as to become very 
flexible when heated. 

Uses—For moulding bushings, washers, turbo 
cells, commutator V-rings, channels for armature 
slots, corner cells, etc. No. 251 mica plate is not 
suitable for commutator segments. 

No. 237 Flexible Mica 

An unpressed white mica sheet built up with 
flexible bond. The mica splittings are very thin to 
give flexibility, and the bond is such that the flexi- 
bility is retained for a long time without drying out. 
The splittings used are built uniformly and carefully 
overlapped, thus making a plate of superior insulat- 
ing properties. 

Uses—For bending around sharp corners without 
heating, armature slot insulation, coil wrappers, etc 


No. 224 Japanese-Paper-and-Mica 

A white mica sheet built up with flexible bond. 
The mica splittings are very thin to give flexibility 
and the bond is such that the flexibility is retained 
for a long time without drying out. The mica is 
covered on both sides with Japanese paper. 

Uses—This is especially suitable for coil wrappers. 

No. 229° Treated-Cement-Paper-and-Mica 

A white mica flexible sheet built upon .008-inch 
treated cement paper and covered with Japanese 
paper. The mica splittings used are very thin 
giving great flexibility, and very large, giving uni- 
formity and few joints, while the treatment of the 
cement paper gives uniformly high dielectric strength 
and prevents moisture absorption. 

Uses—Especially suitable for coil Wrappers where 
very high dielectric strength is required. 

No. 232 Fishpaper-and-Mica 

White mica flexible sheet differing from No. 229 
only in thickness; built upon fishpaper and covered 
with Japanese paper. The mica splittings used are 
very thin, giving great flexibility, while the fish- 
paper which is extremely tough adds mechanical 
strength. 

Uses—Especially suitable for cell insulation and 
coil wrappers because of its toughness. 


No. 240 Cambric-and-Mica 

A white mica flexible sheet built upon .006-inch 
treated cambric and covered with Japanese paper. 
This gives a product of maximum mechanical 
strength with minimum thickness. Supplied in both 
sheet and tape form. 

Uses—For insulating wrappers where flexibility 
and maximum strength are required. 

No. 241 and No. 308 Fullerboard-and-Mica 

A white mica flexible sheet built upon .007-inch 
fullerboard. This is a product of high mechanical 
strength. 

Uses—For transformer and field coil insulation. 

No. 228 Mica Tape 

A white mica tape built up with special bond in a 
continuous sheet with Japanese paper on both sides 
and cut to tape widths. 

Uses—Where sheet material is not adaptable, such 
as in insulating closed coils and sharp bends. 

No. 209 Heater Mica 

This mica plate is made from special mica splittings 
of large size bonded with a high heat resisting ce- 
ment. 

Uses—For insulation in electrical heating ap- 
paratus, 

Mica Tubes 

Mica tubes made from very thin flexible mica 
splittings bound together with special bond and 
Japanese paper. 

Uses—For insulating grid resister tie-rods and 
similar applications. 


604-3A 
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Sizes shown below are standard and carried in 
stock. Any of the products listed will be furn- 
ished in practically any size or shape or built to 
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MICA INSULATION—Continued 


PRICES 


Standard Sheet, Standard thickness, 
i inches 


.010 
.015 
.020 
.025 
.030 
.032 
.035 
.040 
.045 


Material inches 

*No. 210 Amber Mica Plate. .......ceee rere eer ee trees 24x36 

*No. 210 Amber Mica Plate........-.++-esenereseerese 24x36 

*No. 210 Amber Mica Plate. .......---s- essere eee eees 24x36 

*No. 210 Amber Mica Plate. ...:....-ese+0+se esse sees 24x36 

*No. 210 Amber Mica Plate.......--..----eeeee seer 24x36 

*No. 210 Amber Mica Plate......-..+++++++++- oie ct 24x36 

*No. 210 Amber Mica Plate...........---- ees erteeeeee 24x36 

*No. 210 Amber Mica Plate. .....---- 020s es eee see eeeee 24x36 

*No. 210 Amber Mica Plate. ......---.+-s0e+eceteere 24x36 

*No. 210 Amber Mica Plate. ......-..-0-- sere eter ets 24x36 

*No. 210 Amber Mica Plate. ..........- eee eres ene sees 24x36 

*No. 210 Amber Mica Plate. .......%.- eee eee etre ees 24x36 

*No. 210 Amber Mica Plate. .......--..seeeee ester etre 24x36 

*No. 207 White Mica Plate.......-....-.--.-s eee eee eeee 24x36 

*No. 207 White Mica Plate.........-.0 sees eden eens 24x36 

*No. 207 White Mica Plate........+-- +++ ses teeeeereees 24x36 

*No. 27 White Mica Plate.............-:. eee cesses eee eens 24x36 

*No. 207 White Mica Plate........-. 5+ see sees e ee ee eee 24x36 

*No. 207 White Mica Plate.........-+---s+-sesseerees 24x36 

*No. 207 White Mica Plate.........5-.2-e sees esse eens 24x36 

*No. 207 White Mica Plate........-----::+-eesssear de 24x36 

*No. 207 White Mica Plate............--+ 02s ee eet eee 24x36 

*No. 207 White Mica Plate.........62. essen ee be ete ees 24x36 

*No, 207 White Mica Plate.........----.-+essseee eee: 24x36 

i *No. 207 White Mica Plate.........--. eee seer ee eres 24x36 

Q *No. 207 White Mica Plate.........---++--srece-nee:: 24x36 

| | *No. 207 White Mica Plate. ........ 0001s eee eee eee eee 24x36 

*No. 207 White Mica Plate..........:--2 2s reermee renee 24x36 

No. 251 White Mica Plate (Moulding).......--+.---+--- 24x36 

No. 251 White Mica Plate (Moulding)........---.++++- 24x36 

No. 251 White Mica Plate (Moulding).......--..--+-+--- 24x36 

No. 251 White Mica Plate (Moulding).....-.....++-+-- 24x36 

No. 251 White Mica Plate (Moulding)......------.+--- 24x36 

No. 251 White Mica Plate (Moulding)...........------ 24x36 

No. 251 White Mica Plate (Moulding).......-...--++:- 24x36 

> No. 251 White Mica Plate (Moulding)........-.--.---- 24x36 

No. 251 White Mica Plate (Moulding)..........-- eee. 24x36 

No. 251 White Mica Plate (Moulding)..........---+--- 24x36 

si ! No. 251 White Mica Plate (Moulding).........-----+-: 24x36 

: No. 251 White Mica Plate (Moulding)......-....------ 24x36 

No. 251 White Mica Plate (Moulding)..........--+++:- 24x36 

No. 251 White Mica Plate (Moulding)......--..---+--- 24x36 

; No: 237 Plexiblei Mica 0). sae .- seet ace arms se 24x36 

No. 237 Flexible Mica.......0..-0se+ceees eet nesters 24x36 

Now 237) Blexible: Mica eae )cunieiset canes =) aukeenetino reeks oas 24x36 

No. 237 Flexible! Mica sonia i te 00s Bie settle aie ate oie vals fer) ave 24x36 

No; 237 Plexible: Micali so). bi shse- «mitt werralgpeaas “to aie “he 24x36 

No. 237 Flexible Mica: . 2.0.05 eect cee eee tne 24x36 

No.'237 Flexible Mica. ... 2.05. .0s eel eat eure see sees 24x36 

No. 237 Flexible Mica... ..0-.. ee es ee ree teens ter ces 24x36 

No. 237 Flexible Mica... 2.00.5 eee cece ntl e nee ees 24x36 

No. 224 Japanese Paper and Mica......---+-.+++-++++: 24x36 

No. 224 Japanese Paper and Mica........--.+-++++++>- 24x36 

7 No. 224 Japanese Paper and Mica.......+-.++-++++++:: 24x36 

No. 229 Cement Paper and Mica.......-.+--+-+-+++++5 40x36 

ay No. 232 Fish Paper and Mica......-..-.-0ee esse rece 40x36 

No. 240 Treated Cambric and Mica. +.......--.++++++- 25x52 

No. 241 Fullerboard and Mica...........:+ssseeeseees 36x40 

, No. 308 Fullerboard and Mica........5-..+-++2+sse00 36x40 
No. 209 Heater Mica Plate...........------ aie tetere 22x274% 

No. 209 Heater Mica Plate 





iene 22x27% 


No. 209 Heater Mica Plate. .......-0. 0s eee cere eters 22x27% 

No, 228. Mica Tape. 9 Hem oh em torrets siemielp eis ge rolls 34" wide 

{ No! 228? Mica, Tape schicfine oc sue sine olaeeiein in ohana: rolls 34” wide 

4 No. 240 Treated Cambric and Mica Tape......... rolls 34" wide 
: 


: ; Thickness of paper .004. 


Dia. 


3% 


Wet 0209" 
ING\O\OO 


Ye 
PONDINDD 
HAH WM 





Inside Outside 


Dia. 


% 


fe 


K.co pfs NON 
BA a) OO\.00N 2 


&tThickness of cambric .006. 
§Thickness of fullerboard .007. 


List Price 
Per Foot 


*For commutator work, only plate milled exact to thickness is furnished. 
i Thickness of paper .008. 


MICA TUBES 


Inside 
Dia. 


3a 


.05 
.060 


.015F 
.012 
.013** 
.010§ 
.015§ 
.010 
.012 
.015 
-004 
.006 
.013 


HH on wo 


Outside 
Dia. 


3f 


boNoN shows 


I 
| 


Approx. lbs. 
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56 (57 yards) 
.6 (57 yards) 
1.13(61 yards) 


per sheet per Pound 
8 $3 90 
1.2 3 90 
1.6 3 90 
oe 3 00 
2.4 3 00 
2.6 3 00 
2S 3 00 
3.2 3 00 
3.6 3 00 
3.8 3 00 
4.0 3 00 
4.8 3 00 
4.10 3 00 
.70 2 25 
1.05 2 25 
1.40 2 25 
1.75 2 00 
2.10 2 00 
2.18 2 00 
2.45 2 00 
2.8 2 00 
3.15 2 00 
Sr 27 2 00 
3.50 2 00 
4,20 2 00 
4.36 2 00 
6.54 2 00 
8.72 2 00 
.66 2 40 
1.00 2 40 
1-33 2 40 
1.66 2 00 
1.98 2 00 
2.05 2 00 
2a 2 00 
2.66 2 00 
2.99 2 00 
3.06 2 00 
3.32 2 00 
4.62 2 00 
6.15 2 00 
9.24 2 00 
.42 5 00 
.85 4 00 
1.26 38 25 
1.70 3 25 
2212 3 25 
2255 3 25 
D2 3 25 
5.44 3 25 
10.88 3 25 
.16 3 40 
.37 3 40 
.76 3 40 
ete 1 60 
1.16 2 00 
1.05 2 65 
1.01 1 50 
1.40 1 50 
a 5 00 
.84 5 00 
05 5 00 
2 
2 
3 


List Price 
Per Foot 


any thickness required without appreciable delay. 
A slight additional charge will be made for 
special sizes, shapes and thickness. 


List price 
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MICARTA 


Micarta is the trade name of a remarkable 
material made by the Westinghouse Electric & 
Manufacturing Company. While primarily an 
insulating material, it is also a superior product for 
many other purposes. Its superior properties have 
caused a vast quantity of micarta to be used in the 
Westinghouse Works in many forms and for many 
purposes. The rapid growth in the sales of this 
material indicates how readily its remarkable prop- 
erties appeal to the designing engineer. 


Applications—A few specific applications may be 
given as follows: 

Insulating bushings of all kinds—No. 213. 

Noiseless gears and pinions for automobile light- 
ing and -ignition outfits and for timing outfits in 
electric switch mechanisms—No. 213 or 21-H. 

Spools for spark coils and magnet winding—No. 
Bia Or 323. 

Insulating washers of all kinds—No. 213 or 217. 

On wireless telegraph apparatus—No. 213 or 21-X. 

On automatic telephone and telegraph apparatus 
aemNO.4213 and No. 21-X 

High voltage arc extinguishers—No. 213. 

Conduits for automobile wiring—No. 213. 

Bus-bar insulation—No. 213. 

On fire-alarm apparatus—No. 213 or 21-X. 

Brushholder insulation—No. 213. 

Water meter discs—No. 213. 

Dry plate holders—No. 323. 

Advertising specialties—No. 213 or 323. 

Switches and circuit-breakers—No. 213. 

Cable bushings—No. 213. 

Expulsion tubes—No. 53. 

Automobile switches and specialties—Nos. 213, 
$23, 247-0 327, 

Barriers, bases, supports, etc., for junction boxes 
—No. 213. 

Electrical specialties—No. 213. 

Valve washers for oil pumps—No. 121. 

Pinions on cranes, punch presses, pump motors, 
and other machines where noiseless operation is 
desired—No. 21-H. 

Rail joint insulation—No. 21-D. 

All applications where an insulating material in 
the form of plate, tubing, or rod having high dielec- 
tric and mechanical strength or resistance to action 
of water, chemicals, etc., is required. 

Special attention is called to the application of 
No. 21-H Bakelite Micarta for gears and pinions. 
The structural and wearing qualities of this grade 
of micarta make it preferable to rawhide and other 
non-metallic material which are used for gears and 
pinions, where, because of noise, the use of metal 
gears or pinions is undesirable. 

Its mechanical strength is such that in most cases 


no metal shrouds or bushings are required. It is 
very tough and fibrous and will withstand impact 
test equal to steel. 

No. 21-H micarta gears and pinions may safely 
be used in all kinds of service within the limit of 
strength of similar ones made of cast iron. 

See Circular 1579A. 


Bakelite Micarta 


Applications—Bakelite micarta is a form of 
micarta made in various grades in plates, tubes, and 
rods, all having the same general characteristics but 
differing in specific points to adapt them to different 
kinds of service. 


General Characteristics—Bakelite micarta of all 
grades has high dielectric and mechanical strength. 
It is a hard, compact material which will not 
warp, expand, or shrink with age or with exposure 
to the weather. It takes a high polish and is ac- 
curate in thickness within close limits. It is infusible 
and remains unaffected by heat until a temperature 
is reached that is sufficiently high to carbonize the 
material (see paragraphs following). It will stand 
an electric arc better than hard fibre, hard rubber, 
or any moulded insulation of resinous material. 
The co-efficient of expansion is low—about .00002 
per degree Centigrade. 

Bakelite micarta is insoluble in practically all the 
ordinary solvents such as alcohol, benzine, turpen- 
tine, weak solutions of acid or alkali, hot water, and 
oils. It is not affected by ozone, a feature that 
makes it superior to ‘hard rubber, resins, etc., for 
electrical purposes. It is water-resisting and non- 
hygroscopic. 


No. 213 Bakelite Micarta Plate—Brown 


Applications—As the mechanical strength is very 
high, this material is recommended for all applica- 
tions where high mechanical strength is required, or 
for general application on account of its electrical 
and mechanical qualities. 


Characteristics—No. 213 is the standard Bake- 
lite micarta plate, brown in color, which has the 
following characteristics: 

Will stand for short periods temperatures as high 
as 140 degrees Centigrade. 

Sizes, ¢z to 2 inches thick, standard sheets 36x36 
inches, can be cut to any required dimensions. 

Can be sawed to size, also drilled and tapped 
across the grain. 

Can be punched with simple dies in thicknesses 
to le inch. 

Takes a good polish. 
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MICARTA—Continued 


No. 323 Bakelite Micarta Plate—Black 


No. 323 is an insulating plate of the same char- 
acteristics as No. 213 except black in color. It isa 
good substitute for hard rubber and similar ma- 
terials for miscellaneous insulating purposes. 


No. 21-X Bakelite Micarta Plate—Tan 


An extremely dense and non-hygroscopic material 
to be used in applications where minimum moisture 
absorption is required. 

Characteristics—No. 21-X is bakelite micarta 
plate of somewhat higher grade than the standard 
No. 213. Its characteristics are: 

Will stand for short periods temperatures as high 
as 140 degrees Centigrade. 

Sizes, % to 2 inches thick, standard sheets 36x36 
inches, can be cut to any required dimensions. 

Can be sawed to size, drilled and tapped across 
the grain, takes an excellent polish. 

Thin sheets are more brittle than No. 213. 


No. 32-X Bakelite Micarta Plate—Black 


No. 32-X is an insulating plate of the same char- 
acteristics as No. 21-X except black in color. It 
takes an excellent polish either with or across the 
grain. 


No. 217 Bakelite Micarta—Tan 


Application—This material is recommended 
especially for making punchings or where drilling, 
tapping, or considerable machining is required. 

No. 217 is a bakelite micarta plate possessing 
more toughness and is more nearly homogeneous 
than the No. 213 or 21-X grades. It is moisture 
resistant but not to the same extent as the No. 21-X 
grade. It will stand a temperature of 125° Centi- 
grade for short periods. 

Sizes 2; inch to 2 inches thick, standard sheets 
36x36 inch, can be cut to any required dimensions. 
It can be drilled and tapped with and across the 
grain and takes a high polish. 

In drilling, the drill should be ground slightly off 
center and run at high speed with slow feed. 


No. 327 Bakelite Micarta—Black 


No. 327 is an insulating plate of the same charac- 
ter as 217 except black in color. It takes an excel- 
lent polish and has the same applications and 
characteristics as No. 217 plate. 


No. 21-D Bakelite Micarta Plate 


Application—The chief feature of No. 21-D plate 
is its toughness. It is recommended for general 
insulating purposes where an insulator of high 
mechanical strength is required. 

Characteristics—No. 21-D is much less brittle 
than the other micarta plates. It punches better 
and does not shatter. 


Will stand temperatures as high as 140 degrees 
Centigrade. 

Sizes, 2 to 3 inches thick, up to approximately 35 
inches by 36 inches. 


No. 21-H Bakelite Micarta 


This Grade Supersedes the No. 21-D Grade for 
Gearing Applications 


No. 21-H Bakelite Micarta is a Bakelite Composi- 
tion Material developed especially for use in the 
manufacture of gears and pinions. Gearing made 
from No. 21-H Bakelite Micarta is noiseless in 
operation and this quality in combination with its 
strength, resiliency and wearing properties make it 
of particular value for this application. 

No. 21-H Bakelite Micarta does not absorb oil 
or water and gears made from it may berun in hot 
oil with satisfactory results. 

No. 21-H Bakelite Micarta may also be used for 
many mechanical and electrical purposes requiring 
great strength and good machining qualities or where 
drilling and tapping with the grain are necessary. 


Bakelite Micarta Rods 


Bakelite Micarta rods are turned from the same 
material as is used in No. 217 (tan) and 327 (black) 
plate. 


Micarta Tubing 


No. 213 Bakelite Micarta Tubing 
Is the standard micarta tubing. It has the 
general characteristics of bakelite micarta. 
It will stand for short periods a temperature as 
high as 140° Centigrade. 
This tubing can be machined but not threaded. 


No. 323 Bakelite Micarta Tubing 


This tubing is the same as the No. 213 grade 
except that it is black in color. 


No. 403 Micarta Tubing 


Another form of micarta tubing, not a bakelite 
product, is also furnished. This has the same 
electrical properties as No, 213 Bakelite Micarta 
tubing but differs in its chemical and thermal 
properties. No. 403 Micarta tubing is not affected 
by oil but is acted on by chemicals and heat in 
very much the same way as ordinary resin, and is 
affected by alcohol, benzine, turpentine, water and 
other solvents. However, there are many applica- 
tions where No. 403 Micarta tubing is just as 
satisfactory as No. 213 Bakelite Micarta tubing. 

This tubing will stand for short periods of time 
temperatures as high as 100° Centigrade. If subject 
to higher heat under stress, distortion may occur. 

Application—This grade of tubing can be used 
for applications where good insulation is desired 
and where it will not be subject to high tempera- 
tures under stress or to severe moisture conditions. 
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MICARTA—Continued 


No. 53_Micarta Tubing 


This tubing is similar to the No. 403 grade in: 


electrical properties. 

It will stand a temperature of approximately 60° 
Centigrade. At higher temperature it tends to 
soften and collapse. 

It is affected more by solvents and water than 
the No. 403. 

It is not affected by oil and may therefore be 
used to advantage in transformer applications. 


No. 121 Moulded Bakelite Micarta 
Pump Values 


We have recently developed a material to be 
used for pump valves which has given remarkable 
results in service. This material is known as No. 121 
Bakelite Micarta. It is made from cotton fibre and 
bakelite, both of which are heat resisting. In this 
combined form the material is non-hygréscopic and 
is not affected by oil, weak solutions of acids or 
alkalis or by similar solvents. All of these properties 
make it especially suitable for pump valves. 

No. 121 Bakelite Micarta is much stronger than 
materials used heretofore and does not shrink, 
swell, or warp. Being very strong and tough and of 
a fibrous nature it stands up in service much longer 
than rubber and other compositions generally used 
for this application. 

This material is not affected by high pressures 
and may be used under temperature up to approx- 
imately 110 degrees Centigrade. 

No. 121 Bakelite Micarta pump valves are 
especially valuable for use in mine pumps where 
subject to the corrosive action of the chemicals 
n mine water. They are also recommended for 
ioil and gasoline pumps as well as regular water 
pumps where hard valves can be used. 


No. 21 C Bakelite Micarta 


No. 21C Bakelite Micarta has been developed to 
meet the demand for a more efficient friction ma- 
terial. It is made with cork as a base in combination 
with bakelite. 

As a friction material, No. 21C Bakelite Micarta is 
Superior to any known substance. 

It has a high friction coefficient, at least double 
that of leather on iron. The value of this coefficient 
under normal working conditions is from .35 to .40. 


Running against well prepared steel plates without 
lubrication, the coefficient may be .5 or slightly 
higher. This high coefficient of friction has a de- 
cided bearing on the design and operation of the 
clutch. Either the clutch can be made smaller and 
consequently cheaper, or it can be made to operate 
satisfactorily under very much reduced pressures, 
which greatly simplifies the problem of thrust bear- 
ings. 

Lubrication of No. 21C Bakelite Micarta has 
very little effect on the frictional properties. 
Naturally, the coefficient is decreased somewhat as 
long as an oil film is maintained, but in nothing 
like the same proportion as other materials. Some 
of the hard woods, for example, have a good co- 
efficient when run dry, but with a small amount of 
lubricant the friction drops off more than half. 
This is not true with No.21C Bakelite Micarta. It 
does not become oil soaked, and is but slightly 
affected by moisture. 

It is durable and does not become glazed. 

It is stronger and more firm than other frictions, 
either natural or prepared. It is operating satis- 
factorily in automobile disc clutches where other 
forms of cork disintegrate quickly. 

As compared to cork inserts, it gives approximate- 


ly three times the frictional area with the same 


limiting dimensions. 

The pick-up is smooth and gradual under all 
conditions of lubrication and the disengagement is 
absolute. 

Since both cork and bakelite are heat-resisting 
elements it will stand an extraordinary amount of 
heat without damage. With other forms of pre- 
pared cork friction, heat causes the bond to flow 
and allows the material to disintegrate. The bake- 
lite bond in No. 21C Bakelite Micarta friction can- 
not be melted or softened by the effect of heat. 
Neither can it be dissolved in oil, water or any known 
chemical or combination of chemicals. 

No. 21C Bakelite Micarta is supplied in a variety 
of forms to meet the requirements of the trade. 
For cone clutch applications it is supplied in sheets. 
For disc clutch service it is supplied either in the 
form of molded rings to be riveted on to the steel 
plates, or it can be molded directly on the steel 
plates, in which case no riveting or assembling is 
required. For spur frictions it is supplied in the 
form of molded rings for mounting on metal hubs 
or spiders, 
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MICARTA—Continued 


LIMITATIONS IN DIMENSIONS OF MICARTA TUBING 


Minimum Wall Thickness Inside Diameter 
InsipeE DraAMeTER, INCHES Minimum THICKNESS, INCHES #sto 3 inch in steps of dy inch. 
3;to 1 ea 3 to 5 inch in steps of 7s inch. 
1 to 10 ts 5 to 10 inch in steps of % inch. 
10 to 16 ts 10 to 16 inch in steps of 4 inch. 
16 to 20 \% 16 to 20 inch in steps of % inch. 
20 to 36 y 20 to 36 inch in steps of 1 inch. 
Maximum Standard Lengths 
INSIDE DIAMETERS, INCHES Maximum LENGTH, INCHES 
ts to x6 18 
34 to 36 36 to 45 


Standard length tubing will be cut into short lengths at nominal additional charge. Waste in 
such cutting is charged for at regular price. 

Some special shapes of tubing, as rectangular, hexagonal, etc., can be furnished under special 
arrangements. 


Bakelite Micarta Special Formed Shapes 


We are prepared to manufacture Bakelite Micarta in Special Formed Shapes such as channels, 
angles, collars, spool ends, etc., to meet the requirements for various applications. This material 
will have substantially the same characteristics as our standard Bakelite Micarta Plate. Prices 
will be quoted on application. 


Instructions for Ordering 


In ordering Bakelite Micarta Plate care should be taken to specify grade required. Standard sheets 
should be ordered whenever possible. In ordering tubing, insidé diameter, outside diameter and length 
should be specified. If no specific length is given tube will be shipped in varying lengths above one 
foot. 

Restrictions 

We own patents covering the use of Bakelite Micarta for gearing applications, therefore, Bake- 
lite Micarta for gearing applications will be sold only to those companies regularly licensed under 
our patents, Nos. 1167742 and 1167743, dated January 11, 1916. 

No. 21-H Bakelite Micarta is most generally used for gears; however, other grades except No. 21-D 
may be used and this restriction covers all grades. 


PHYSICAL CHARACTERISTICS OF BAKELITE MICARTA PLATE 





pe (GRADES 
213 21x 21D 217 21H 
323 32X 327 





————— Pons, PER SQuaRE INCH 


Bending Test Flatwise 


Max. Fibre Stress... ..--s eee sere teen eceees 25,000 18,000 17,000 22,000 25,000 
Bending Test Edgewise 

Max. Fibre Stress... 2... -- sec ce cnc etre rece 20,000 16,000 18,000 20,000 25,000 
Compression Test Flatwise 

Ult. Compressive Strength.......-----+2++++>- 42,000 34,000 37,000 35,000 10,000 

i astic LAmitere © cc cite cries els eueie ais pansiabens wie ys 28,000 18,000 15,000 15,000 35,000 
Compression Test Edgewise 

Ult. Compressive Strength.....----.--+++++-> 22,000 20,000 21,000 20,000 20,000 

Flastic Limits. . ode varecsient ae seh ae why - aletewnerele’s 14,000 12,000 12,500 14,000 15,000 

Tensile Test 

Ult. Tensile Strength ......-...---2--s ss eee? 15,000 9,000 10,000 10,000 10,000 

Biastic/ Limit 23. Gaelee heh Ss ce - arth Ferree 12,000 7,000 6,000 7,000 9,000 

Modulus of Elasticity ......--+---+-e+se5se> 1,400,000 1,400,000 1,100,000 1,200,000 1,500,000 

General 

Specific Gravity... 02-0) sn. - seahorses tere 1.36 1.36 1.36 1.36 1.36 

Weight, Ibs. per square aTVCH ete Gas Oh eee .05 .05 .O5 05 .05 

Coefficient of expansion. .......---+++e+-teees .00002 . 00002 .00002 .00002 .00002 


PHYSICAL CHARACTERISTICS OF MICARTA TUBING 


—GRADES————— 


eS 
213-323 403 53 
Tensile Strength (ibs. per sq. inch) 060-5 sie eee ane alee 2 8inl tie iste shs also: 4,000 3,000 3,000 
Compression Strength (lbs. per sq. ch) otek ae enc(seyoe es oon haere MNP aL ches 13,000 10,000 10,000 
Specific Gravity . ..5 0s dent hea Mel ho eae heey ee As belae conto eA en | a é Mp A 1.05 


ELECTRICAL PROPERTIES OF BAKELITE MICARTA _ spreakdown Voltage 


Breakdown Voltage per Mil. of Thickness 
913. 323.403 or 53 Plate or Tubing. ..... 6) 6420 sire ee sel rise Cee 7" os a 900 
DAM or 2K PAGE, oo yess cs he. gv sels ce abies  RANNOIME Rs a Shy) See ener nee” ee Se 800 
01D sPhates cu u sled ocn’siney cisdreldiecy « o bieiéaem etna Watielne et) tani eh eel umes 6S al eae ee 150 
G17 GF'327 Plater echo eds lode Ae ote se Sygate terete gt eas 7 apace "9 i a 600 
AU cs cide iil Soeiie ce bbe as va cneg on} non so SEpim aa) gies eet eae ena at * his ieee ee 400 


*These values are based on one minute tests on plate % inch thick. 
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PRICES 
2 Bakelite Micarta Plate 
No. 213 (Brown) No. 21-D{ 
APPROX. WEIGHT oF Ur 
Thickness 36” x 36” PLATE* i : Thickness ee Seat 

Inches Lb. Oz. List Pricet Inches Lb. Oz. List Pricef 
A 1 1 $1 70 per lb. 1 to 3 oy of ‘ 
a 2 9 1 45 ber it, ie to $1 45 per Ib 
& to 2 ie = 1 35 per Ib. No. 217 (Tan) 

No. 323 (Black) ty 2 2 $1 45 per Ib. 
& ! 1 $1 80 per Ib. ez to 2 aa ts 1 35 per lb. 

2 per lb, 

2 3 3 150 per ib. No. 327 (Black) 
ts to 2 i Bs 1 465 per lb. t 2 2 1 60 per lb, 

No. 21a% (Tan) au 3 3 1 50 per lb 
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¥Y to 2 5 e $1 45 per lb. i 
No. 32-X (Black) No. 21-H 
1 to 2 i ae $1 50 per lb. || 3 to 2 ay x 1 15 per lbs. 


Estimate weights of all grades at 20 cubic inches per pound or on the basis of one 


Sheets of any thickness between.the maximum and minimum thicknesses specifie 
*Standard sizes of Plates are: 


36 "x36" S60 197" Dero" 137x118 
SGIX18 24"x24" 18”x18” 1212 
Tlf plates of sizes other than standard are required, they will be cut from nearest standard size, but charge will be made fot 


entire sheet from which special sized sheet is cut. For example, if customer orders plate 23x11” he will be furnished piece cut 
to this size, but will be charged for sheet 24”x12". 


Bakelite Micarta Plate is manufactured to close variatio 
variations a slight additional charge will be made, 
fPlates are approximately 35 by 36 inches, 


pound one ounce per 4; inch of thickness. 
d above can be supplied. 


ns in thickness, However, where it is réquired within especially close 


5 Bakelite Micarta Rod 
, Approx. WEIGHT APPROX. WEIGHT : : 
Dia. Per 10 Fr. List Price Dia, Per 10 Fr. List Price 
Inches Lb. Oz. Per Foot Inches Lb. Oz. Per Foot 
“a 0 44 $0 25 114 5 14 $1 85 
¥s 0 7% 29 14% 7 4 2 35 
3% 0 1014 34 13% 8 13 2 85 
% 1 2% 48 14% 10 7 3 70 
i 1 13 66 154 12 5 470 
34 2 10 96 134 14 4 7 00 
% 3 9 1 28 17% 16 6 8 35 
1 4 10 1 50 2 18 10 11 70 
Standard length of rod up to 14-inch diameter is 12 inches; 14-inch up to 2 inches approximately 36 inches. 
ods are made with variation in diameter of not over 3” plus but not less than the specified diameter. 
No. 121 Bakelite Micarta Valve Discs 
Outside Diameter Inside Diameter Thickness List price 
Style No. Inches Inches Inches Each 
290816 2 3 ts $0 30 
290817 24% & 4 30 
290818 2% Té 4 38 
290819 3 iy 4 43 
290820 3% % Me 50 
290821 4 5% 54 65 
290822 44 56 54 75 
290823 5 34 54 88 
290824 6 34 5% 115 


The sizes specified above are carried in stock. Other sizes which may be required can be supplied on short notice. 
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EXAMPLES OF SHAPES IN WHiIcH BaKELIzED Micarta CAN BE MACHINED 
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Inside 
Diameter 
Inches 
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Interpolate for intermedi: 
Weight of tubing can be 
Approximate weight poun 


84 
$0 28 
29 
29 
30 
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i 
$0 30 
31 
32 
32 


ecw weet) 


Pipwce 
HPI TPPO Deo 


ate sizes. 
calculated as follows: 
ds per 100 feet = 45 (op*—1D?) 


OD =Outside Dia. in inches. 
ID =Inside Dia. in inches. 


v5 
$0 33 
34 
35 
36 


Micarta Tubing 
Nos. 213, 323, 403 and 53 


LIST PRICE PER FOOT 
——_—_—_————— WAL THICKNESS— 
% 
$0 41 

43 
44 
46 


January, 1920 


ie 


INCHES 
v7 ve 
$0 47 $0 53 
49 56 
50 58 
53 60 
55 63 
56 65 
57 686 
59 69 
62 71 
64 74 
66 716 
68 718 
70 81 
72 84 
85 97 
87 99 
89 02 
92 04 
94 06 
95 o9 
97 12 
99 14 
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BAKELITE MICARTA-D (21-H) GEAR AND PINION-BLANKS 


Blank are cut approximately yg-inch large to allow for finishing. 


LIST PRICE EACH in 
Face WiptH—INcHES 































































































Diam.in ‘ 

Inches % 4 3% % % 34 % 1% 134 2 244 2% 234 3 
Pemeeue 03/8 w04/S:0 0518) 06)... ome... lo PRC URS en Dae UBL acd ond oy 
5% 03 04, 0S a) er aeiaae SUNN bss « 20d. SSasitak ean ates cde ONES SONeRURE ERB N coach ciciay 
4 03 05 06 07 Ga Rta ee CURIS 2 GAAS «pest oleate the <ay Waedar idee Keke ak ae take Ha 
% 04 05 07 08 10 SERRE ae > hm ate fei in nt |, doe Vee OL TRA IRR TRL ee 
1 04, 07 09 11 tte ies CG 28) Ae (SS VY ea Poo. eee ee ies Pee 
1% 05 07 10 12 14 16 SDNY 23) aM cites Nah ares enix itt Le OR RPO: 
114 05 08 11 14 17 20 23 DT Se adgd B ah ode ete cia, +348 tad Atay de Mee ae Me AN cael 
154 06 09 12 16 20 24 28} 32 AO! vast lasiaee lated ace ee eee 
114 06 10 13 18 22 26, 30; 35 43/5 oy SO1) CRT OR UT SHINE GORRRRS: ey Tame Ge 
15% 07 11 15 21 25 29 33 38 47 562.) Pauli ucckt leet, I eee Plaka 
184 07 12 17 23 28 33 38 44 55 O61) S77). «WA Scale bok Laker? cacao a 
1% 08 13 19 25 31 36 42 48 60 72 84) nS tite Zee cick ee ee a ae 
2 09 15 21 28 33 41 46 52 65 78 9116 £ OA ION oe a amine ve 
2% 10 17 23 31 38 46 53 60 73 $7} .4) 01) 1151S 1) aol Me ee : 
21 12 19 27 35 44 52 60 UNemai tt OSL" 1 20: 4 a7) f. Sle 4. 7( pee tee a 

234 14 21 30 40 50| 60 70/1} 1:00) 1 20; 1 40] 1 60] 1 80] 2 ool$ 2 20/8 2 40 | 
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Interpolate for intermediate diameters and thicknesses, : } 
Prices on other sizes of blanks from vs inch to 3 inches thick up to 35 inches diameter quoted on application. 
or gear and pinion data and application information see Circular 1579A. 





wo Sr . en 





606-5 























824 


Section 5-A 


Westinghouse Insulating Materials and Supplies 


January, 1920 


TREATED CLOTH AND PAPERS 


Westinghouse Treated Cloths have as a base a 
cotton cambric woven in accordance with a specifi- 
cation which calls for a fabric of close uniform weave 
and high tensile strength. Since the insulating 
value of a treated cloth is mainly dependent on the 
quality of the varnish and its proper application, 
Westinghouse Treated Cloths are prepared with 
varnishes which have been proved by actual ex- 
tended application to be especially adapted for this 
purpose. The use of specially designed and ac- 
curately adjusted treating machinery makes it 
possible to obtain a varnish coating of remarkable 
uniformity. Hence the dielectric strength of these 
treated cloths is far mdre uniform than that of most 
insulating materials. They are entirely unaffected 
by insulating and lubricating oils. 


Tan Treated Cloth is very flexible, has high dielec- 
tric strength and will retain these properties for 
long periods. It is used for coil wrappers, cells in 
armatures, insulating washers, etc. 


Black Treated Cloth differs from the tan cloth in 
being black in color and possessing extreme flexi- 
bility. It has an oily surface which renders it more 
moisture repellent and also acts as a lubricant. 
This lubrication permits of drawing the surfaces into 
closer contact, thus forming a more solid insulation 
when built up of numerous layers. Black Treated 
Cloth has longer life than the tan variety under 
adverse conditions of operating temperature. It is 
used for coil wrappers, but is especially useful in 
tape form. ; 


Treated Cloth Tape, both tan and black varieties, 
are cut from the corresponding treated cloths. The 
tan tapes have a tacky finish. 

Oiled Duck No. 30 is 12% ounce duck treated 
with an oil which makes it waterproof. The ma- 


terial has good insulating properties without being 
liable to cracking, as is the case where varnish is 
applied to duck or canvas. It is used as a hood on 
railway motor armatures and for insulating where 
a strong tough material is demanded by the me- 
chanical conditions such as for washers under field 
coils. 

Oiled Duck No. 20 is the same as No. 30 except 
made from a duck of lighter weight. 

Tan Treated Cloth Nos. 7-10-12-15 differ only in 
thickness and have just the proper amount of sur- 
face grip to make them most convenient in appli- 
cation. 

Tan Treated Cloths No. 701 and 101 are similar 
to the No. 7 and ‘No. 10, but are cut bias and havea 
tacky finish. The joints are lapped sufficiently to 
cling together when applying in a continuous tape. 

Black Treated Cloth No. 1000 is a straight cloth. 

Black Treated Cloth No. 1007 is a straight cloth. 


Black Treated Cloth No. 1010 is the same material 
as the No. 1000 but is cut bias. The joints are 
butted and sewed before treating. 

Black Treated Cloth No. 1017 is the same material 
as the No. 1007 but is cut bias. The joints are 
butted and sewed before treating. 

Tan Treated Cloth Tape, straight cut, tacky finish, 
is cut from cloth similar to No. 7 and No. 10 but has 
a tacky finish. 

Tan Treated Cloth Tape, bias cut, tacky finish, 
is cut from the No. 701 and No. 101 cloth and has 
the same characteristics as these cloths. 

Black Treated Cloth Tape is made straight cut 
and bias cut from No. 1000, No. 1010, No. 1007 and 
No. 1017 cloths. 


PRICES 


In ordering specify the material wanted by number and name, also the size and number of rolls or 


sheets wanted. Standard rolls and sheets are carried in stock for immediate shipment. 


Rolls of 


any length, and sheets cut to any size, will be furnished when specified. 


Tan Treated Cloths 
Standard rolls 25 and 50 yards. 


List 

Average Approx. Price 

Thick- Width Breakdown Wt. Per Per 
No. ness Inches Voltage Sq. Yd. Sq. Yd. 
7 .007 36 7,000 AT $0 45 
701 .007 36 7,000 47 47 
10 .010 36 10,000 .60 52 
101 .010 36 10,000 .60 54 
12 .012 36 12,000 .74 62 
15 015 36 15,000 .92 718 


Black Treated Cloths 


Standard rolls 25 and 50 yards 


List 
Average Approx. Price 


Thick- Width Breakdown Wt. Per Per 


No. ness Inches Voltage Sq. Yd. Sq. Yd. 
1007 .007 36 7,000 47 $0 50 
1017 .007 34 to 36 7,000 -47 56 
1000 .010 36 10,000 .60 56 
1010 .010 34 to 36 10,000 .60 64 
Oiled Duck 
20 .020 SG ik in Ure ha torte sile ie 1 00 
30 .030 S36) ie tees tats 1.19 1 20 


Treated Cloth Tapes 


Standard packages 20, 40 and 80 rolls. 
Tan Cloth Tapes 








Black Cloth Tapes 
List PrRicE PER 


.007 TuIck .010 TuIcK 36 YD. ROLL 

Approx. Approx. List Price PER 36 Yb. ROLL .007 and .007 and 

Weight Oz. Weight Oz. .007 .007 .010 .010 -010 -010 

Width Per Roll Per Roll Straight Bias Straight Bias Straight Bias 
% S25 4.3 $0 34 $0 36 $0 36 $0 39 $0 34 $0 40 
% 4.4 5.4 40 44 42 46 42 50 
34 S25 6.5 46 51 49 54 50 60 
% 6.5 Tak 52 59 56 61 59 68 
1 7 8.6 59 65 62 69 67 80 
14 8.75 10.75 74 81 719 86 81 1 04 
1% 10.5 13 89 97 95 1 04 99 1 22 
134 12.25 15 1 03 114 1 08 1 21 119 1 42 
2 14 17.2 118 1 30 1 24 1 38 1 33 1 60 
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TREATED CLOTHS AND PAPERS—Continued 


Treated Papers 

In many instances the application does not re- 
quire an insulator of extreme flexibility and where 
the clearance limitations are not severe treated 
papers can be economically used. The line of 
Westinghouse Treated Papers includes such mater- 
ials as have been found especially adapted for insu- 
lation purposes. These papers are treated in much 
the same way as Westinghouse Treated Cloths and 
are produced under the same careful supervision 
and subject to the same rigorous test and inspection. 
They are taken from the stock used in the manu- 
facture of Westinghouse apparatus. 

Treated Cement Paper is made by a special 
process from rope cement paper and is remarkably 
strong and tough. The treatment is similar to the 
process for treated cloth and gives the paper a firm 
smooth surface and actually increases its flexibility. 
It is used for armature coil insulation, washers, 
spacing pieces, etc. 

Paraffined Fishpaper consists of fishpaper thor- 
oughly impregnated with paraffine to exclude moist- 


ure and to make it more convenient to handle. 
Fishpaper is the strongest and toughest of the in- 
sulating papers and is especially adapted for service 
where ability to resist mechanical injury must be 
combined with good insulating qualities. Used for 
slot cells, coil wrappers, washers, etc. 

Treated Fullerboard is prepared by removing the 
moisture in a vacuum oven and then coating with 
an oil-proof moisture-repellant baking varnish. 
The product has good dielectric properties and is 
useful where good insulating qualities must be com- 
bined with' mechanical rigidity. When exposed to 
the air all cut edges require a protecting coat of 
varnish or shellac. When immersed in good insu- 
lating oil and thoroughly saturated its dielectric 
strength is approximately trebled. This property 
renders it especially valuable for service where it 
will be continually immersed in insulating oil. It 
is used for angles and channels as well as in sheet 
form. 


PRICES 
Treated Cement Paper Paraffined Fish Paper 
i Approx. List y Approx. List 
Width of Average Wt. Lbs. Price Width of Average Wt. Lbs. Price 
Thick- Std. Roll Breakdown Per 100 Per Thick- Std. Roll Breakdown Per 100 Per 
No. ness Inches Voltage Sq. Wide Sq. Yd. No. ness Inches Voltage Sq. Yd. Sq. Yd. 
+ .004 40 2000 22 $0 27 
8 .008 40 6400 4514 $0 39 7 .007 40 3600 361% 39 
13 .013 40 8100 70 57 10 .010 40 5500 52 55 
18 .018 40 6500 85 67 15 015 40 6200 89 90 
Paraffined Express Paper Treated Fullerboard 
Std. Sheet Wt. Per 
Inches Sheet 
7 .007 40 1500 44 $0 16 35 .035 36x56 14300 3 lbs. $1 OO 
60 .060 40x42 18100 314 lbs. 1 65 
130 .130 40x4z 21200 734 lbs, 2.85 
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UNTREATED CLOTHS AND PAPERS 


FOR INSULATING PURPOSES 


All insulating materials here listed are of specially 
selected stock and of the kind used in the manu- 
facture of Westinghouse electrical machinery and 
apparatus. Purchasers, therefore, receive the bene- 
fit of our long experience and can feel assured that 
the material purchased is the best of its kind ob- 
tainable. 

The uses to which these untreated materials are 
put are so numerous that no attempt is made in 
these pages to enumerate them. A short descrip- 
tion of the principal characteristics of each material 
follows: 


Untreated Papers 


Fishpaper is a very tough, strong, specially pre- 
pared paper, somewhat resembling hard fibre but 
considerably more flexible. Color, dark gray. 

It resists mechanical injury and heat better than 
any other insulating paper known, and therefore 
has no equal as a wrapping for coils, or for cells for 
armature slots. Although it will stand baking for 
a short time, it should not be used in apparatus that 
is to be impregnated unless special precautions are 
taken. 

Fishpaper is not affected by lubricating or trans- 
former oil but will absorb moisture like all other 
papers unless paraffined or otherwise treated. It is 
used with mica, as fishpaper and mica, in making 
wrappers. The thinner paper may be folded and 
creased without destroying the fibre or the dielectric 
strength. 

In general, fishpaper is adapted for use where a 
tough material affording mechanical protection as 
well as insulation is required. It should be creased 
across and not with the grain. 

Express paper is a high grade wood fibre paper 
used as a protection for coils where moderate me- 
chanical strength and a thin material is required: 
for instance, on bars of squirrel-cage rotors of induc- 
tion motors. Treated with paraffine it is sometimes 
used in alternating-current motors. The stock se- 
lected is very strong, and care is taken to have it 
free from pin-holes. Color, mottled tan. 

Cement papers, also called rope cement papers or 
rope papers, are made from good grade of hemp rope 
stock, and are, consequently, long fibred and strong, 
They are sometimes used as spacing and as a pro- 
tection to the cotton insulation in winding coils. 
Treated with varnish they are often used as insula- 
tion between windings and around coils in trans- 
formers. The papers carried in stock are specially 
selected to assure freedom from pin-holes and 
foreign materials. Color, buff, 

Fullerboard is a dense material like cardboard; 
less hard and stiff than hard fibre, and more easily 
worked. It is not affected by transformer or lubri- 
cating oil, but will absorb moisture like other papers 
unless treated. It is used between turns or as a 


filler in transformer and armature coils and some- 
times for washers on magnet coils, but only where 
the temperature is low. Colors, mottled black or 
gray. 

Hard fibre is a very dense, hard material used for 
many purposes where a tough insulator is required, 
such as wedges for armature slots, braces for arma- 
ture coils, and washers and bushings in all kinds of 
electrical apparatus. 


Sleeving 


Cotton sleeving is of good grade, closely braided, 
intended to slip over the leads of armature coils, etc., 
for additionalinsulation. Itis designated by nomi- 
nal inside diameter. By stretching or shortening 
the sleeving the diameter is changed, making each 
diameter adaptable to several sizes of wire. 


. Untreated Tapes 


.020” surgical tape is closely woven on the “her- 
ring bone’”’ pattern. It has a tensile strength of 
approximately 100 pounds per inch width. Used 
chiefly where a tape of strength and wearing quali- 
ties is required; for example, under banding wires 
on armatures, for taping together and bracing large 
field coils. 

.017” cotton gauze tape is a strong gauze tape 
suitable for temporary taping on coils that are to 
be impregnated. 

.040” gray webbing ‘tape is the strongest tape 
listed. It is suitable for binding transformer coils, 
etc., and has a tensile strength of approximately 
190 pounds per inch width. 

Cotton Tapes—These linen finished tapes, some- 
times called linen tapes, are used principally for 
coil windings. There are three grades according to 
thickness; .0045-inch, having a tensile strength of 
approximately 35 pounds per inch width, .007-inch, 
most generally used, with a tensile strength of about 
70 pounds per inch width, and .011-inch with a 
tensile strength of approximately 100 pounds per 
inch width. 


Cord and Thread 


Elm flax thread is a white cord about ,%,’’ diameter 
twisted hard; tensile strength 30 to 40 pounds. 

Barbours flax twine is a soft flax thread about 
gz’ diameter; tensile strength 6 to 10 pounds per 
strand. 

Four-cord machine thread is a high grade soft flax 
thread about #;’’ diameter; tensile strength 25 to 
30 pounds. 

Torpedo twine is a hard twisted flax twine de- 
signed to resist wear. The }%” diameter has a 
tensile strength of approximately 200 pounds. 

Wax end is a treated machine thread suitable for 
use where moisture must be excluded, and where 


an easy working thread is required. 
614 
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WESTINGHOUSE UNTREATED CLOTHS AND PAPERS—Continued 


Asbestos 


Asbestos Cloth—Although more costly, this Com- 
pany finds it imperative to use a tightly woven, 
non-porus cloth, because the cheaper, more porus 
cloth does not answer the purpose either as a pro- 
tection or as an insulator. Itisused as a protection 
to the armature winding on some railway motors 
and other machines subject to rough usage and high 
temperatures. 


Asbestos sheet contains a small amount of binder. 
The paper is soft and has not much mechanical 
strength. Used for lining metal parts such as rail- 
way circuit-breaker covers, to prevent grounds and 
short-circuits from arcing. Also used between turns 
of strap-wound coils. 


Asbestos lumber is a hard, board-like substance 
consisting of asbestosand cement. Itisa high grade 
flame proof material which can be readily sawed, 
drilled, etc. Used for arcing boxes of switches, for 
barriers as protection against arcing, and in general 
for bases, partitions, etc., where high temperatures 
or arcing occur. 

Asbestos tape is a strong, selvedged tape made of 
long-fibre asbestos. 

Asbestos cord is a strong white cord of long-fibre 
asbestos. Used for temporary binding together of 
parts submitted temporarily to high temperatures; 
also as packing. 

Asbestos sleeving is a woven sleeving of asbestos. 
Used as fireproof insulation on coil leads, on leads 
of arc lamp coils, etc. 


PRICES 
Untreated Papers—Standard Rolls: 25, 50 and 100 Yards 


Approx. Width in 
Thickness Breakdown Rolls 
Material Tnches Voltaget Inches 
Fishpaper .004 1000 40 
Fishpaper .007 1900 40 
Fishpaper .010 3200 40 
Fishpaper .015 4700 40 
Fishpaper .023 7100 Ae 
Fishpaper .034 10000 
Fishpaper -056 20000 34 
xpress Paper .007 1300 40 
Cement Paper, High Finish .0055 900 40 
Cement Paper, High Finish .010 1000 40 
Cement Paper, 

Machine Finish .015 1500 60 
Fullerboard (black) .007 2500 36 
Fullerboard (black) .010 3800 36 
Fullerboard (black) .015 5300 36 
Fullerboard (yellow) .030 12000 ox 
Fullerboard (yellow) .056 14000 Be 
Fullerboard (yellow) .075 15000 ae 
Fullerboard (black) Siz 17000 ce 


fThese voltages are approximate for breakdown and are not to be considered for continuous service. 


White Fibre—Standard Sheets Approx. 44” x 66” 


Thickness Approx. Wt. Per List Price 
Inches Sheet in Lbs. Per Pound 
.030—%, 5 $0 57 
035 534 57 
.040 6% 57 
.045 7% 57 
ts 10 57 
4 20 57 
ay 30 60 

4% 40 S 60 
Sed 50 60 
% 60 60 

4% 80 64 
% 100 ds 


White Cotton Sleeving 





WHITE COTTON SLEEVING 


*Will also be furnished in red and blue colors. 


Nominal Inside Will Fit Over 
Diameter B. &S. Gauge 
Inches Wire No. 
.045 17-18-19 
* 0641 14-15-16 

081 12-13 
.162 6- 7- 8 
285 1- 2 

34 00 

Ts 0000 

4% 

34 
1 
14 
1% 


Size of Approx. WT. LBs. 
Sheets Per 100 Per List Price 
Inches Sq-Yds. Ream er Pound 
BH Aas 22% 3 80 78 
Rater 40 68 
ee Scere 58 68 
ss ees 90 Borcie 68 
40x72 1500 68 
40x72 2400 68 
40x72 4200 68 
24x 36 40 130 16 
Be Ae 19 diefnte 305 
Mc ae 34 305 
Sovalarete 54 Rants 305 
Per Sheet 
36 x 40 43 .32 27 
36 x 40 62 155 27 
36x 40 92 .82 27 
36 x 56 terete 2.9 27 
40 x 42 eS 3.6 27 
40 x 42 Sade 6.6 27 
40 x 42 775 27 
Thickness Approx. Wt. Per List Price 
Inches Sheet in Lbs. Per Pound 
34 120 $0 78 
i% 140 89 
1 160 1 05 
1% 180 1 37 
1\% 200 172 
1% 220 216 
1% 240 2 72 
15% 260 3 42 
134 280 4 56 
1% 300 6 84 
2 320 910 
Will Increase } : 
Approx. Lbs. Diameter of Wire List Price 
Per Reel Inches Per Pound 
5 .015 $2 20 
5 .015 2 20 
10 .020 2 20 
10 .020 2 20 
10 .035 2 20 
5 .035 2 20 
5 .035 2 20 
7} .035 2 20 
7% .035 2 20 
8 .035 2 20 
7 .035 2 20 
5% .035 2 20 
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SURGICAL TAPE 


Westinghouse Insulating Materials and Supplies 


WESTINGHOUSE UNTREATED CLOTHS AND PAPERS—(DS614)—Continued 


Material 


Cotton Tape, linen finish 
Cotton Tape, linen finish 
Cotton Tape, linen finish 
Cotton Tape, linen finish 
Cotton Tape, linen finish 
Cotton Tape, linen finish 


Tapes 


Thickness 
Inches 


Cotton Tape, linen finish 


Surgical Tape 
Surgical Tape 
Surgical Tape 
Surgical Tape 
Surgical Tape 
Surgical Tape 
Surgical Tape 
Surgical Tape 


One gross yard equals 144 lineal yards. 





4-CorD Ma- 
CHINE THREAD 


Material 
Asbestos Cloth 


Asbestos Lumber 


Asbestos Lumber 
Asbestos Lumber 
Asbestos Lumber 
Asbestos Lumber 
Asbestos Lumber 
Asbestos Lumber 
Asbestos Lumber 
Asbestos Sheet 
Asbestos Sheet 
Asbestos Sheet 
Asbestos Sheet 
Asbestos Sheet 
Asbestos Sheet 
Asbestos Sheet 
Asbestos Sheet 
Asbestos Sheet 
Asbestos Sheet 
Asbestos Sheet 
Asbestos Sheet 
Asbestos Sheet 
Asbestos Tape 
Asbestos Tape 
Asbestos Tape 
Asbestos Tape 
Asbestos Tape 
Asbestos Tape 
Asbestos Tape 
Asbestos Tape 
Asbestos Tape 
Asbestos Cord 





Asbestos Sleeving 


Material 


Elm Flax Thread 

No. 3 Barbours Flax Twine 
Four-Cord Machine Thread 
Torpedo Twine 

Torpedo Twine 

Torpedo Twine 

Wax End 


Thickness 
Inches 


.035 


Ne 
‘oN. 


oe 
SNe 


2° 
oo 
“UN 


.010 


5 


Cotton Tape, linen finish 
Cotton Tape, linen finish 
Cotton Tape, linen finish 
Cotton Tape, linen finish 
Cotton Tape, linen finish 
Cotton Gauze Tape 


Gray Webbing Tape 


Cord and Thread 


.0045 
.0045 
. 0045 
.007 
.007 
.007 
.007 
.007 
.007 
.007 
.O11 
O11 
.017 
.020 
.020 
.020 
.020 
.020 
.020 
.020 
.020 
.040 


Thickness 


Inches 


ts 
Vas 

2 
Ys 


Ys 


va 


Asbestos 


How Furnished 


Sheets, 36’x36’ 
Sheets, 42’x48”’ 
Sheets, 42’’x48’’ 
Sheets, 42/’x48” 
Sheets, 42’’x48” 
Sheets, 42/’x48” 
Sheets, 42/’x48” 
Sheets, 42’”x48” 
Sheets, 42/’x48”” 
Rolls, 36” wide 

Rolls, 36’” wide 

Rolls, 36” wide 

Rolls, 36’ wide 

Rolls, 36’” wide 

Sheets, 40x40” 
Sheets, 40’’x40”” 
Sheets, 40’’x40” 
Sheets, 40’’x40”’ 
Sheets, 40’’x40” 
Sheets, 40’’x40” 
Sheets, 40’’x40” 
Sheets, 40’’x40” 


144” wide, 36 yd. 
34’ wide, 36 yd. 


rolls 
rolls 


1” wide, 36 yd. rolls 


114” wide, 36 yd. 
34" wide, 36 yd. 
1” wide, 36 yd. 
1144” wide, 36 yd. 
114” wide, 36 yd. 
114” wide, 36 yd. 


5 lb. rolls 


#; nominal inside dia. 5 1b. rolls 


Tolls 
rolls 
rolls 
rolls 
Tolls 
rolls 


Width 
Inches Color 
My White 
34 White 
34 Red 
oe Black 
44 Red 
4 White 
34 Red 
34 White 
White 
1% White 
1 White 
1l4 :., White 
1 lg White 
34 White 
1 White 
144 White 
1% White 
Z White 
2% White 
2% White 
234 White 
14 White 


Approx. Lbs. Per 
Ball or Reel 


Nh 
UT ee ee 


25 


Approx. Weight 


64 lbs. per sheet 


110 lbs. per roll 
110 lbs. per roll 
110 lbs. per roll 
110 lbs. per roll 
110 lbs. per roll 
31% lbs. per sheet 
6 lbs. per sheet 
10 lbs. per sheet 


1314 lbs. per sheet 


18 lbs. per sheet 
24 lbs. per sheet 
34 lbs. per sheet 
46 lbs. per sheet 
4 oz. per roll 
414 oz. per roll 
11 oz. per roll 
15 oz. per roll 
20 oz. per roll 
26 oz. per roll 
2 lbs. per roll 
2 lbs. per roll 
2% lbs. per roll 
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List Price 


36 $2 10 
36 2 60 
36 3 10 
36 2 40 
36 2 40 
36 2 40 
36 3 00 
36 260 
36 3 30 
36 5 50 
36 5 70 
36 7 50 
36 5 00 
36 4 40 
36 5 60 
36 7 30 
36 8 50 
36 12 50 
36 13 50 
36 15 75 
36 18 50 
12 10 30 


Approx. Yds. Per Gross 
Fer Roll Yds. 


List Price 
Per Pound 


List Price 


$5 35 per Ib. 
24 per sq. 

33 per sq. 

43 per sq. 

54 per sq. 

65 per sq. 

87 per sa. 

1 30 per sq. 
1 75 per sq. 
48 per lb. 

48 per lb. 

44 per lb. 

18 per lb. 

18 per lb. 

18 per lb. 

18 per lb. 

18 per lb. 

18 per lb. 

18 per lb. 

18 per lb. 

18 per lb. 

18 per lb. 

10 380 per lb. 
10 380 per lb. 
10 30 per lb. 
10 30 per lb. 


OO~I~JI~1~J~1 
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ft. 
ft. 
ft. 
ft. 
ft. 
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INSULATING AND SOLDERING COMPOUNDS 


VARNISHES, SHELLACS, PAINTS, CEMENTS, GLUE AND SWITCH OIL 


The selection of the proper insulating compounds 
presents one of the most complex phases of insula- 
tion application, and the user of such material who 
does not have the facilities for making elaborate 

‘tests, will do well to consider carefully the qualifi- 
cations of the various manufacturers for producing 
these compounds, and their opportunities for de- 
termining the adaptability of any compound for a 
given service. The materials listed here are those 
used most extensively in the manufacture of West- 
inghouse electrical apparatus. By their use the 
customer can avail himself of the great amount of 
research work done in this Company’s laboratories 
and also of the vast experience of this Company’s 
engineers in the actual use of insulating materials. 


Baking Varnishes 

Westinghouse Amber Insulator is a clear amber 
colored baking varnish, with very high dielectric 
strength and very durable under operating condi- 
tions of heat and vibration. 
It is acid, oil, and moisture 
resisting, has excellent 
penetration, and furnishes a 
hard surface with consider- 
able flexibility, which makes i 
it very firm in resisting me- if 
chanicalinjury. It is conven- 
ient in having a wide range 
of baking temperatures, but 
bakes best at 115 degrees 
Centigrade in eight hours. 
This varnish is used for gen- 
eral insulating purposes, such as armature, field, and 
transformer coils, finishing coat on armatures, and 
for treating wood insulators. It is applied by dip- 
ping and brushing, benzine or turpentine being used 
or thinning. 


i | Westinghouse : 
nity 
Insulator 





Westinghouse Plastic Insulator is a black 
baking varnish, plastic and flexible under oper- 
ating conditions of heat and vibration. It is 
acid, alkali-fume, moisture, and oil resisting, 
and has high dielectric strength. Its penetration is 
excellent and it has a conveniently wide range of 
baking temperatures, but bakes best at 115 degrees 
Centigrade in eight hours. It is especially adapted 
for coils and similar applicae 9 a 
tions where the conditions of A 
heat and vibration are severe, . amen: 
such as for railway and mill | iat rpg! 
motor service. Best results RSLs 
are obtained by making two Sik 
applications of this insulator, 
dipping and brushing being 
the best methods of applying. 
Benzine or turpentine can be 
used for thinning. 





Black Asphaltum Enamel—A high grade, glossy, 
black baking varnish, flexible, waterproof, oil-proof, 
acid and alkali-resisting and of high dielectric 
strength. 


For good flexible coating, bake eight hours at 125 
to 130 degrees Centigrade. For bone hard enamel 
finish, bake for 114 hours at 180 degrees Centigrade. 


This enamel can be used by dipping, spraying or 
brushing and requires benzine for thinner. 


This enamel is used for the finishing coat on insu- 
lators where exposed to the weather; for armaturé 
coils in applications where subject to acid or alkali 
fumes and similar applications. Also for finishing 
coat on motor frames or other parts where a glossy 
finish is desired. 


Air-Drying Varnishes 


Westinghouse Air-Drying Insulator is a glossy 
black, quick-drying varnish, which may also be 
baked. It air-dries in about 
one hour and bakes in twenty 
minutes at temperatures of 
approximately 90 degrees 
Centigrade. High dielectric 
strength, good penetration, 
and resistance to acids, alkali- 
fumes, and moisture are 
features of this varnish. It is 
used where a very plastic 
varnish is not desirable, or in 
place of baking varnish where 
baking facilities are not avail- 
able. It is also used as a finishing coat on wind. 
ings of air-cooled transformers and on magnet coils, 


Bacarra tty i 
Re) a) ash toe 
{ Insulator wy 


Westinghouse Finishing 
Varnish—A glossy air-drying, 
oil-proof insulating varnish 
which dries quickly. It is 
used for general finishing 
work on electrical apparatus, 
such as armatures, field coils, 
wooden parts, etc., and is ap- 
plied by dipping, brushing, 
or spraying. Westinghouse 
No. 1 shellac or alcohol can 
be used for thinning. 


, aceite) 
AST hit ae 
mache tc) “| 





Westinghouse No. 3 Shellac—An orange-colored 
heavy-bodied quick-drying shellac used for general 
insulating purposes, especially for building up insu- 
lation with cotton tapes and cloth; also to fill up 
crevices and smooth up winding work. It is applied 
by dipping, brushing or spraying, and can be thinned 
with Westinghouse No. 1 shellac or alcohol. 


616-1A 
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INSULATING AND SOLDERING COMPOUNDS—Continued 


Westinghouse No. 14 Shellac—A clear, trans- 
parent, quick-drying shellac which gives a flexible 
coating with hard surface, is acid, acid-fume, 
oil, moisture, and water resisting and dries in about 
fifteen minutes. It has excellent penetration and 
high dielectric strength, and is used on marble, such 
as switchboards, fine wood- 
work, or similar applications 
where a colorless transparent 
varnish is required. It may 
be applied by dipping, brush- 
ing, or spraying and can be 
thinned with alcohol. 

Westinghouse No 1 Shellac 
—A very thin shellac used 
chiefly as a thinner for “ete @) a 
heavier solutions. Being es- 

fi it "io, SALLONS oat? 
pecially prepared, it is less acme sranncnsa® © 
subject to the variations 
found in commercial alcohol. 


WESTINGHOUSE 
No_SHELLAC 





Insulating Paints 


Westinghouse Protective 
Paint—A medium-glossy 
black, air-drying, insulating | Jj ae 
and protective paint, flexible Paerrer he 
under all conditionsand acid, 
alkali-fume, and moisture 
resisting. It has no 
offensive odor and dries in 
three hours. Being intended 
especially for surfaces exposed 
to the weather, it is an excel- 
lent protection against cor- 
rosion. It is applied by dipping, brushing, or spray- 
ing, and can be thinned with benzine. 

Westinghouse Flat Black Enamel—A_ quick- 
drying finishing paint containing a black pigment 
but free from lamp black, and drying without lustre. 
It will become dust-dry in 15 minutes and dry-hard 
in two hours. The non-conducting qualities of this 
enamel make it suitable for use on insulating parts 
as well as on castings and other metallic surfaces. 
For best results it should be used over a filler. It is ap- 
plied by brushing and can be thinned with turpentine. 

Westinghouse Switchboard Lacquer—A dead 
black lacquer producing a velvety finish on rough or 
smooth surfaces. It air-dries in 15 minutes, but 
gives the best finish if baked for about 2% hours at 
35 degrees Centigrade. This lacquer is used on 
marble and slate, and is applied by spraying. 





Insulating Cements 

Westinghouse Commutator Ce- 
ment—For filling grooves in under- 
cut commutators, repairing pitted 
commutators, etc. It contains no 
acid, sets quickly, and produces an 
insulator equal to the original mica. 
This cement is unaffected by ex- 
pansion or contraction, and will not § 
burn, crumble, or lose its insulating 





qualities when heated. It consists of a powder and 
a liquid packed unmixed in separate containers. 


Westinghouse No. 5 Cement—An armature ce- 
ment used principally in railway motor armatures 
for filling-in purposes on the front and rear ends, 
and around the ends and leads of the coils to give 
rigidity and protection from injury due to vibration. 
This cement possesses excellent insulating qualities 
and high mechanical strength. It consists of a 
cement and a liquid each in a separate container 
boxed together. 


Westinghouse No. 18 Cement—A hard 
oil-proof compound for filling spaces in and 
around transformer bushings, for sealing 
pot-heads and terminal bells, and for simi- 
lar applications requiring an oil-proof ce- 
ment. It flows readily at 160 degrees Centi- 
grade, melts at 120 degrees Centigrade, and 
softens at 90 degrees Centigrade. 





Westinghouse A-R-C-Cement—A-R-C (Arc Re- 
sisting Cement) will withstand temperatures up to 
800 or 900 degrees Centigrade, (1500 to 1650 degrees 
Fahrenheit), and is a superior material for repairing 
arc deflectors and arc chutes, rheostats, 
asbestos lumber, cement, stone, porce- 
lain, and other heat-resisting substances, 
as it is a better heat resistor than these 
substances. It is applied cold like putty, 
air-dries in approximately ten hours, 
and bakes dry in approximately three hours. 





Glue 


* Westinghouse Insulating 
Glue—A non-hygroscopic 
liquid insulating glue. It is 
usually applied cold but can 
be baked. Being chemically 
neutral and very adhesive it is 
extremely useful for fastening 
tape ends, for closing cells, 
and for gluing insulating ma- 
terials in general. It is ap- 
plied cold in the ordinary 
way. 


WESTINGHOUSE 
NEUTRAL 
LIQUID INSULATING ff) 
GLUE 





Soldering Paste 


Westinghouse Soldering Paste is a perfect solder- 
ing compound prepared in the most economical and 
convenient form for rapid work. It acts as a thor- 
ough cleanser and also as a flux, containing sufficient 
dissolving ingredients to remove the grease and other 
foreign matter which may adhere to the bared sur- 
face from handling, and the oxides which may be 
formed by exposure, but it is not at all corrosive or 
destructive to insulation. For special application 
this paste can be varied in consistency by adding a 
small quantity of benzine. 


616-2A 
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INSULATING AND SOLDERING COMPOUNDS—Continued 


HL Lubricating Oil 


HL Oil No. 1 has been developed to meet the need 
of a proper and efficient oil for the lubrication of 
Westinghouse pneumatically operated unit switch 
cylinders. 

This oil is sufficiently liquid so that it may be 
used in ordinary oil can and is used without dis- 
mantling switch group, by injecting through hole 
provided in the top of switch cylinder casting ¥ oz. 
(one teaspoonful) every 10,000 miles (under aver- 


age operating conditions). Should pistons get 
gummy, use more frequently, but use only minimum 
amount that will give free operation. 


HL Oil No. 1 should also be used during heavy 
overhaul, i. e., when pistons are removed from 
cylinders. Cylinder and piston should be coated 
well with this oil. Approximately 1¢ oz- will be 
required for cylinder. 


LIST PRICES 


In 1 Oa 


Material Containers 


Baking Varnishes 


PUMIDarEDAlAtors Yih ee RON LU: 
MMBRCPT USA LOT Ate Sco oe ee et, eee 


Air Drying Insulatoriiih see ei eo 
Black Finishing Varnish.................... 
PERTOHOMAG TH ett Sie kek en Se Sah, 
ISNONG CS So a8 Pe Nh ok gk 


Protective Painti St 35 ihc k 4.5 Rod aN 
Puapslack Enamel oc a) ass os dishsk cke 
mwitchboard Lacquer*®...8) 450-0... 0.0 0ne. 
Bpeqver: Thinners) }ui4 o, faieethr iene eee kok $3 40 


*In ordering specify about one-half as much Lacquer Thinner as Lacquer. 


Insulating Glue 


Westinghouse Insulating Glue. /)..0 020/27 00 Pa 


Insulating Cements 


Westinghouse Commutator Cement ................-...---. 


Westinghouse No. 5 Cement 


Westinghouse No. 18 Cement....................00--....., 
Westinghouse A-R-C Cement.............................., 


Soldering Paste 


Westinghouse Soldering Paste 
Westinghouse Soldering Paste 
Westinghouse Soldering Paste 
Westinghouse Soldering Paste 
Westinghouse Soldering Paste 


RETARD oe PO Ieee 2B) zene is, bakicusteaxes o6-. ds 


Approximate Weights 





PER GAL. 
In 1 Gal. In 5-Gal. In 10-Gal In Bbl. 
Containers Containers Containers Containers 
$ 2 90 $ 2 40 $ 2 30 $2 00 
2 20 70 1 60 1 30 
3 00 2 50 2 40 210 
$ 2 20 $ 170 $1 60 $1 30 
415 3 70 3 60 3 30 
3 10 2 65 2 25 210 
4 40 3 95 3 90 3 55 
2 80 2 35 2 25 1 95 
$ 1 85 $ 1 30 $1 20 $0 95 
30 2 80 2 70 2 40 
13 20 12 70 £2 60) ree as 
10 60 LOMO mesa bape 952 3 a eee Oe 
14 Pt. Cans $0 52 each 
Aevoreyeut 1 ‘Qt. Cans 90 each 
(1 Gal. Cans 2 60 each 
4 lb. Cans $1 10 each 
se ceeee 3 Ib. Cans 2 70 each 
10 lb. Cans 35 per lb. 
ttctees 25 lb. Cans 30 per lb. 
rec te nes 1-lb. Cakes, 10 lb. Cakes 26 per lb. 
1 pt. Cans approx. 2% lbs. each 
Se SNe 1 qt. Cans approx. 5 Ib. 80 each 
{ 1 gal. Cans approx. 18 lbs. 2 80 each 
2 oz. Cans $0 14 each 
4 oz. Cans 22 each 
8 oz. Cans 30 each 
1 lb. Cans 45 each 
8 lb. Cans 35 per lb. 
‘onan 1 gal. Can (7 Ibs.) 80 45 per Ib. 


The weight of iiquids approximates 714 pounds per gallon, with the exception of the liquid glue, 


which weighs 12 pounds per gallon. 
Add for weight of container as follows: 


1-gal. stone jug—6 Ib. 
5-gal. stone jug—17 lb. 


1-gal. tincan—1 Ib. 
5-gal. tin can—2 ¥% lb. 


10-gal. tin can—-10 Ib. 


Lb. 
Commutator cement, small mize, Pér'dozen, total weight boxed. iu), .<. Non. Wal)... Joadvesodis.cesnds fovechen 20 
Commutator cement, small size, per case (three dozen) total weight, boxed, .05....-. cee ccs cuccenccccu lel ue lel 50 
No. 5 Cement, ae 204. containers, total weight, boxed..2:..... 1.00. dete, TE IMI 13% 
No. 5 Cement, in 25-lb. uprerere eusmuiavelgiit, boxed), an. tty.) sates des Uiehhinn itn ude rie odbc. ta 30 
Soldering Paste, 2-o0z. tins, per BLOBS MUOKOG fs ss s's.b od w epsustcensid SRPMS GT ETA OR Tee Ree Meee COTE” BY 30 





' 
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INSULATING OILS 


The oils listed in this section are of the highest 
quality and the kind used in all Westinghouse 
apparatus requiring an insulating oil. A great 
amount of research work has been done by the Com- 


pany in this line and the oils listed are the result. 
The purchaser can, therefore, feel assured that the 
material described is the best of its kind obtainable 
for the purpose. 


LECTROSEAL TRANSFORMER OIL 


General 


Lectroseal oil is a special grade of oil used for 
insulating and cooling oil-insulated transformers 
and other oil-insulated and oil-cooled apparatus 
such as feeder regulators, rectifiers and electrolytic 
lightning arresters. 


Lectroseal oil must not be used in Oil Circuit- 
Breakers. 


It is a pure mineral oil free from moisture, acid, 
alkali or sulphur compounds and is very fluid. This 
oil is not affected by high temperatures reached 
under operating conditions. It congeals at minus 
6 degrees C. (21.2 degrees F.) 


Insulating Properties 


Dielectric Strength—This oil has an average 
breakdown value of 22,000 volts when tested in the 
method described in the first paragraph following. 


Methods of Test—The usual method of testing 
Lectroseal Oil is by the use of our oil testing cup 
Style No. 263621 (see page on Oil Testing Cups), 
which is a device having flat disc electrodes one inch 
in diameter with square edges set with surfaces in 
parallel planes 0.1 inch apart and with their axes in 
the same horizontal line. 

A similar device may be used with discs 0.5 inch 
in diameter set 0.2 inch apart: the average break- 
down value must then be not less then 38,500 volts. 

A third device having electrodes consisting of 
spheres 0.5 inch in diameter set 0.15 inch apart 
in the same vertical line may be used; the average 
breakdown voltage with this device must not be 
less then 40,000 volts. 

The following precautions must be followed when 
using all devices for making dielectric tests, to 
prevent obtaining results that will cause the con- 
demnation of good oil: 

When possible the gap should be adjusted and 
locked in place first. Then thoroughly rinse with 
benzine or gasoline. If wiping with cloth is neces- 
sary, it must be dry and all such cleaning must be 
followed by thorough rinsing until all fibers of 
cotton have been eliminated. Then give a final 
rinsing with the oil to be tested immediately before 
placing the test sample in the apparatus. 


The temperature of both oil and testing apparatus 
should be as close together as possible and shall be 
between 20° C. and 30° C. Lower temperatures 
are likely to yield low break-down values and higher 
temperatures high values. 

The oil level for apparatus with disc electrodes 
shall not be less than one inch above the electrodes 
and for apparatus with spheres arranged above one 
another not less than six inches above the center of 
the gap. 

The testing transformer shall have a capacity of 
at least one Ky-a. 

Pour the test sample into the testing device and 
allow it to stand until all minute air bubbles have 
had time to escape. This will require two or three 
minutes. 

Apply the testing voltage, starting at a low value 
and increasing steadily at the rate of about 3000 
volts per second without opening the circuit until 
breakdown takes place. 

After each break, jar the testing device but do not 
cause the oil to be agitated sufficiently to take up 
air bubbles. This will tend to loosen particles of 
carbonized oil from between the electrodes. Do 
not introduce any device into the oil for stirring, 
as it is likely to cause low breakdown voltages on 
account of introducing minute particles of foreign 
matter or moisture. Jarring will not remove all 
carbon from between the electrodes, but the remain- 
der will be driven off by the next application of 
voltage before the breakdown value is reached. 

Repeat the application of voltage until five break- 
downs have been made and use the average value 
as the breakdown voltage of the oil. 

Sometimes a small bright. spark passes across the 
gap but does not form an arc or cause circuit breakers 
or fuses to open the circuit. Such discharges should 
be disregarded in recording results. They are not 
likely to occur if sufficient time is allowed for all 
air to escape before applying voltage. It is better 
to make tests on several samples of oil if the first 
sample has a low breakdown value. If the tests 
on any one sample from the same tank, or other 
container, yield satisfactory results, and the tests 
on other samples are low, the latter may be disre- 
garded as having been caused by contamination in 
taking from the container or by insufficient cleaning 
of the testing device. 
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INSULATING OILS—Continued 


Moisture—It is imperative that the oil contain 
little or no moisture, as the dielectric strength of the 
oil decreases very rapidly as the percentage of moist- 
ure increases. Various grades of oil differ greatly 
as to their ability to separate from water with which 
they have been mechanically mixed. Lectroseal eil 
possesses this separating property to a marked 
degree. If mixed with a large percentage of water 
and the water be allowed to settle over a consider- 
able period, the Lectroseal oil will, without other 
treatment, regain a large percentage of its original 
dielectric strength. 

Chemical Reaction-—-The presence of traces 
acid or of alkali used in the purification of oil of this 
class is not permissible in transformer oil for two 
reasons: first, the presence of the acid or alkali 
reduces the dielectric strength of the oil; and, second, 
acids and alkali are corrosive or destructive in their 
action upon the materials of the transformer. 
Lectroseal oil is practically neutral. 


Physical Properties 

Viscosity—Since one-of the main functions of 
the oil is to cool the apparatus it insulates, its 
viscosity is of great importance. The more sluggish 
the oil the slower will be its circulation, and conse- 
quently the transfer of heat will be correspondingly 
slow. Heavy oil will not circulate freely through 
the oil ducts of the windings with the result that a 
high temperature gradient exists between the oil 
and the transformer or other Windings. The 
viscosity of Lectroseal oil is approximately 36 at 40 
degrees Centigrade (104 degrees Fahrenheit). The 
viscosity is determined by the time required to flow 
out of a given vessel through an orifice of specified 
dimension. (Saybolt.) 


Deposit—A transformer oil should be as free from 
deposit as possible. The deposit is objectionable 
primarily because it clings to the coil windings and 
fills the oil ducts. The cooling of the apparatus is 
thus seriously affected by oil which forms a deposit 
under normal conditions. The deposit also renders 
the oil more sluggish and thus further affects its 
cooling action. The deposit is an indication that a 
chemical decomposition is taking place and is there- 
fore an important matter. The forming of deposit 
seems to be a matter of the temperature at which 
the oil operates and the length of time it has been 
used. Different grades of oil differ as the tempera- 
ture at which deposit will appear. The character- 
istics of Lectroseal oil are particularly good as re- 
gards deposit, and no trouble will be experienced 
under any condition of normal operation. 


Flash-Point and Fire-Point—The flash-point of oi 
is the temperature at which the vapor resulting from 
the heat ignites; and the fire-point is the tempera- 
ture at which the oil actually takes fire. 


The flash-and fire-point should be well above any 
temperatures that could be expected to obtain in the 
oil under operating conditions. It is not expected 
that the maximum temperature existing in oil- 
insulated transformers, regulators, etc., will much 
exceed 100 degrees Centigrade (212 degrees Fahren- 
heit). It is therefore evident that a relatively high 
flash- and fire-point are not necessary properties of 
transformer oil. This is emphasized by the fact 
that it is universal experience, that transformer oils 
do not flash or take fire under operating conditions. 


The flash-point of Lectroseal oil will not be less 
than 126 degrees Centigrade (258.8 degrees Fahren- 
heit) and the fire-point must not be less than 149 
degrees Centigrade (300 degrees Fahrenheit). 


Evaporation—The question of the evaporation of 
transformer oil under service conditions is a rela- 
tively minor one. Different oils do possess some- 
what different characteristics as to the degree of 
evaporation in open vessels. Cases of transformers, 
regulators and similar apparatus while not ordinarily 
being air tight, aresufficiently tight to prevent serious 
loss of oil by evaporation, even though the tempera- 
ture at which evaporation is noticeable in open 
vessels, is reached. Service tests and general ex- 
perience under service conditions have confirmed 
the view that with properly designed containers, 
trouble from oil evaporation is not to be expected 
with commercial grades of transformer oils. As a 
matter of fact, more serious sources of oil loss are 
liable to be leaks through cases, or syphoning of oii 


‘ through transformer leads, when these features are 


not properly considered. Trouble from evaporation 
of Lectroseal oil from transformer cases will not be 
encountered under conditions of normal service. 


Color—The color of transformer oil is of relatively 
small importance, but a light color is desirable, so 
that the transformers or other apparatus may be 
inspected when under oil. It is also sometimes 
necessary to make changes on the terminal boards 
submerged below the oil level, and the lighter colored 
oil may permit doing this without lowering the oil 
level. 


Lectroseal oil is very light in color. 


Specific Gravity—The specific gravity of Lectro- 
seal oil is approximately 0.83. 
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INSULATING OILS—Continued 


HF SWITCH OIL . 


Westinghouse HF oil is recommended as the in- 
sulating medium for oil switches and circuit-breakers 
of all voltage classes, and oil insulated auto-starters, 
the general service being that wherein heat is gen- 
erated by flashes caused by the “make and break’”’ 
of contacts. 

HF oil is a pure mineral oil, free from moisture, 
acid, alkali or sulphur compounds. This oil is not 
affected by high temperatures reached under oper- 
ating conditions. Itcongeals at minus 11 degrees 
Centigrade (12.2 degrees Fahrenheit). Where oil 
circuit-breakers and other equipment of that type 
are required to operate at temperatures of minus 
10 degrees Centigrade (14 degrees Fahrenheit) or 
lower, the type 15-F oil described below should be 
used. 

Insulating Properties 

Dielectric Strength—This oil has an average 
breakdown value of 18,000 volts when tested in a 
device having flat disc electrodes one inch in 
diameter with square edges set with the surface in 
parallel planes 0.1 inch apart and with their axes 
in the same horizontal line, (See oil test cup Style 
No. 263621). Tested in similar device using one- 
half inch spheres set 0.15 inch apart, the average 
breakdown voltage is 35,000 volts, or tested in a 
device using one-half inch discs set 0.2 inch apart, 
the average breakdown voltage is 31,500 volts. 

Methods of Test—Same methods of test are used 
for HF oil as for Lectroseal Transformer oil. 


Moisture—HF oil will separate from water quite 
readily, but as it is a heavier oil, will not separate as 
readily as Lectroseal oil. 

Chemical Reaction—HF oil is similar to Lectroseal 
oil in being free from traces of acid or alkali. 


Physical Properties 

Viscosity—For switch or circuit-breaker service, 
low viscosity is not so important, while the high 
flash and fire points that can be obtained with a 
heavier oil, are of importance. HF oil is somewhat 
heavier than Lectroseal oil, the viscosity of HF oil 
(Saybolt test) being approximately 71 at 40 degrees 
Centigrade (104 degrees Fahrenheit). 

Deposit—HF oil has a very low deposit under any 
normal operating conditions. 

Flash-Point and Fire-Point—For oil switch, cir- 
cuit breaker and auto-starter service, the high flash 
and fire-point is of importance. HF oil has a flash- 
point of not less than 171 degrees Centigrade 
(339.8 degrees Fahrenheit) and a fire-point of not 
less than 198 degrees Centigrade (390 degrees 
Fahrenheit). 

Evaporation—The characteristic of evaporation 
is of small importance in switch service. However, 
HF oil under operating temperature will show only 
a very slight loss in evaporation. 

Color—HF oil is light in color. 

Specific Gravity—The specific gravity of HF oil 
is approximately 0.86. 


15-F SPECIAL SWITCH OIL 


Westinghouse 15-F oil is an oil similar to HF oil 
but with the remarkably low congealing point of 
minus 47 degrees Centigrade (minus 52.6 degrees 
Fahrenheit) and lower flash and fire points. It 
is therefore suitable for outdoor-type switches, 
circuit-breakers, etc., which may be subjected 
to extremely cold weather, and where the action 
of contacts might be affected by congealed oil. 
This ig not of importance normally for outdoor- 
type transformers, electrolytic lightning arresters, 
and so-forth; as the mechanical action of contacts is 
not involved. Further, the heat due to loss of 
energy in transformers connected to the line will 


usually prevent Wectroseal oil from reaching a 
temperature where it would congeal. 

The general characteristics of 15-F oil are similar 
to those of Lectroseal oil with regard to the flash and 
fire point, the main difference being in the low 
congealing point of 15-F oil. 

As the oil in oil switches and circuit-breakers 
should preferably be changed and the contacts 
cleaned twice a year, it is recommended that where 
such apparatus is likely to be subjected to excessively 
low temperature, 15-F oil be substituted for HF oil in 
the fall and this again replaced by HF oil in the 
spring. 


OIL BARRELS 


Barrels will usually contain 50 gallons of oil but 
may contain from 49 to 53. The 25-gallon half- 
barrels will also vary at times from 25 to 27 gallons. 

Billing—When oil is furnished in containers the 
purchaser will be invoiced the value of such con- 
tainers, as given below, in addition to the billing 
price of the oil shipped. 

Credit for Barrels—Full credit will be allowed for 
25-gallon half-barrels and 50-gallon barrels when 


returned in first-class condition, f.o.b. cars, Roches- 
ter, N. Y., or Point Richmond, Cal., provided, how- 
ever, that invoice or memorandum and necessary 
shipping papers are promptly forwarded to the Com- 
pany and return shipment is made within three 
months from the date of original shipment. 


Shipping Tags are forwarded with each invoice to 
facilitate the return of empty barrels. 
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INSULATING OILS—Continued 


WEIGHTS OF CONTAINERS 
Approximate Shipping Weights of Cans and Barrels Containing Oil 


Lb. 
eemetine: Container’ fo lis. Ja. et epee ELS! 10 
PDEA ONTIEAL RO SI et Rk ee 15 
Bement Container | HS Sh Ak G. ae See ge 18 
SemeOllon SOR tine Mas ose ie 23 
Spallon container). 0: Me... ots slots ea. eee 27 
S-gallonicontainen eat re, 3. 5a %e. siete s:osnaaccau ca, 2 ee 35 
pBellom cONtGMEL ci. xO: «bev sess sins sscewc ee 45 


Lb. 
25-gallon barrel case cer eee tee eee ceca 240 
30-gallon) bartels.) Saas. Me ee ted a ee rrp Spt oy 460 


Approximate Weight of Empty Barrels 


25-galloti barrel... .....ssss.00 ttt Meese hee tee... 43 
SO-gallon barrel......5...00.. ci eee ae 85 


RETURN OF EMPTY BARRELS 


When returning empty barrels the serial numbers 
should be itemized on the bill-of-lading and on ship- 
ping notices. 

Empty barrels that were originally forwarded 
from Point Richmond, Cal., or Pacific Coast Points 
should be returned to: 

The Westinghouse Electric & Mfg. Co. 
Care of Standard Oil Co., 

Point Richmond, Cal. 
freight prepaid. Shipping papers should be made 
out in duplicate, sending original copy to Westing- 
house Electric & Manufacturing Company, San 
Francisco, Cal., and duplicate copy to The Standard 
Oil Company, Point Richmond, Cal. 

Empty barrels that were originally forwarded 


from points other than Point Richmond, Cal., or 
Pacific Coast points should be returned to: 
The Westinghouse Electric & Mfg. Co., 
Care of The Vacuum Oil Co., 
Rochester, N. Y. 

freight prepaid. Shipping papers should be made 
out in duplicate, sending original copy to the West- 
inghouse Electric & Manufacturing Company, East 
Pittsburgh, Pa., and the duplicate copy to the 
Vacuum Oil Company, Rochester, New York. 

NoTtE—To obtain the minimum freight under all 
classifications, containers must be consigned as 
“Empty Oil Barrels Returned’? and not “Oil 
Drums,”’ the use of the term ‘‘ Drums”? resulting in 
higher classification and freight rates. 
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WESTINGHOUSE TAPES 
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FRICTION TAPE 


The two important uses of friction tape are to 
furnish mechanical protection and to furnish elec- 
trical protection to electric wires. On circuits of 
very low voltage, friction tape alone is used; on 
wires of higher voltage the friction tape serves not 
so much to insulate the wire as to protect the inner 
wrappings of treated cloth or splicing compound. 

The principal requirements of friction tape are 
Durability, or the ability to retain fixed qualities 
under conditions of climate, heat or moisture in 
which it must be used, Adhesiveness, or the ability 
to adhere firmly where applied, and Yardage. 
Covering power is purchased rather than weight, 
therefore other characteristics being fairly equal, 
the tape of higher yardage is the most economical 
to use. 

Westinghouse Friction Tapes have all of these 
characteristics in the highest degree. 


SPLICING COMPOUND 


Splicing compound is a tape made from pure rub- 
ber, so treated that it has permanent dielectric and 
mechanical strength and adhesiveness. 

It is used for high voltage insulation and when 
wound on a joint or splice should form a solid tube, 
allowing for the greatest possible dielectric strength 
at the joint and making a positive seal against water. 
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Perfect results are obtained with Westinghouse 
Splicing Compounds. 


CABLE TAPE 


Cable Tape is recommended for the most severe 
service where perfect and permanent protection 
is required. 

This is a perfect insulator and is water-proof and 
acid-proof. It will not dry out or harden but al- 
ways remains flexible. 


A grade for each requirement 


Westinghouse Friction Tape, Straight and Bias— 
For all service where highest quality is required. 


I. X. L. Friction Tape—For motor or generator 
work and interior wiring. Has extremely high 
yardage. 

Adhere Friction Tape—For general requirements 
where a low-priced tape is desired. 


Westinghouse Special Splicing Compound—For 
severe service where best rubber tape is required. 


Pittsburgh Splicing Compound—For general use 
where service conditions are not severe or where a 
low-priced rubber tape is desired. 


Westinghouse Cable Tape—For high voltage line 
work, in mines and subways or where conditions of 
moisture are very severe. 


635-4 








January, 192U 


Direct-Suspension Trolley Line Materiat 


TYPES OF OVERHEAD CONSTRUCTION 


The cost per mile of overhead trolley line 


construction is a variable quantity depend- ~* 


ing on the type of construction used. In 
specifying material for overhead construc- 
tion it is necessary to know the conditions 
under which this material is to be used, as 
there may be considerable variation in cost 
depending on these conditions. For in- 
stance, material which would be very satis- 
factory fora low-speed line might be a com- 


plete failure when used for high-speed 
operation. 


One of the first factors to be considered 
is the size of trolley wire to be installed. 
This depends in a great degree on the 
maximum allowable drop in voltage from 
the beginning of the line to the point of 
maximum drop, which is not necessarily 
at the end of the line, but may be at some 
heavy intermediate grade. In an extensive 
city system where feeders are used in 
parallel with the trolley wire the size of the 
trolley is determined by the minimum size 
wire that will conduct the current withovt 
excessive heating and at the same time 
possess sufficient mechanical strength to 
withstand the strains. 


As city systems in Many cases are of cross 
Span construction it is essential that the 
trolley wire be kept as small as practicable 
in order that the strain on the poles may 
be reduced to a minimum. It js often im- 
possible to back guy the poles, and the size 
of the poles when not back-guyed for 
cross span construction depends largely 
upon the weight of the trolley wire for the 
same sag and length of span cable. 


For city service, it appears that 2/0 round 
wire meets the requirements to the best 
advantage. 


For interurban Service, where the trolley 
wire carries a heavy current, frequently 
without feeder, a 4/0 trolley wire is required 
and where high speeds require a very rugged 
line construction with smooth underrun a 
4/0 trolley wire of standard grooved sec- 
tion is best adapted. 


In coal mines and mines of other char- 
acter it is also necessary that the overhead 
construction be strong mechanically and 
carry heavy currents without excessive drop 
in voltage. For this purpose also 4/0 
groove wire is well adapted as the section 
is such as can be securely held by means of 
trolley ears, and adapts itself very easily 
to approved forms of overhead frogs, cross- 
ings and splicers. 


Before a grooved wire section had been 
adopted the only wire which allowed the 
use of screw clamps and various kinds of 

- mechanical ears was of a figure 8 section, 
with a small upper lobe and large lower lobe. 
This form of wire has a large amount of 
copper in the lower lobe where contact and 
wear take place, but the upper lobe is so 
small that the wire cannot be as firmly 
clamped as a grooved section. The shape 
is also poorly adapted for splicers, frogs 
and crossings. There is a large amount of 
figure 8 wire in use, but almost exclusively 
in old installations. Practically none of the 
recent developments use figure 8 wire and 


the practice is discouraged by most engi- 
neers. 


While in general it may be desirable to 
keep down the initial cost of overhead con- 
struction, and while there are installations 
where permanency is not required, it has 
also been found that line construction 
which insures low maintenance cost and 
freedom from interrupted service due to 
line repairs pays a handsome dividend on 
an increased first cost. 


At present overhead line construction is 
of two distinct types, direct suspension and 
catenary suspension, each of which two 
types of construction have their respective 
fields of application. Direct Suspension 
type may be further divided into single 
bracket arms, double bracket arms, and 
cross span construction. Catenary con- 
struction may be sub-divided into bracket 
arm and bridge, the latter of which varies 
between greater limits, in regard to both 
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design and cost, than any other form of 
construction. 


Where a new line is projected it is some- 
times hard to decide which type should be 
used inasmuch as there are no set rules for 
guidance. However, the following will 
generally hold good: 


For city construction with a large number 
of curves of short radii, switches and cross- 
ings, the direct suspension type has advan- 
tages. 


For use in mines where the space is 
limited to a few inches between the trolley 
wire and roof, and where there are also 
many curves of short radii, the direct 
suspension type has the advantage. 


For industrial railways, operating at low 
speed, and with a great number of short 
radius curves, switches and crossings, 
direct suspension type has the advantages. 
In an industrial railway used for transport- 
ing material between plants, there might 
be a long stretch of tangent track where a 
saving might be effected due to the longer 
pole spacing which can be used with cate- 
nary construction. 


For interurban lines, and trunk line 
electrification, the catenary type of con- 
struction has many points of superiority 
and should be used in the majority of cases. 
The slight additional cost of messenger 
cable and hangers is offset by longer pole 
spacing which may be used. A 150 foot 
pole spacing with bracket arm support can 
be used as safely in catenary construction 
as 100 foot spacing in direct suspension 
construction. Where necessary, porcelain 
insulation can be used exclusively or porce- 
lain.can be used at important points and 
wood or composition insulation at points 
of secondary importance. In cases where a 
feeder cable is required in parallel with the 
trolley wire it is very often used as the 
messenger cable, thereby eliminating an 
additional set of insulators and supports. 


For voltages in excess of 1200 the cate- 
nary form of construction has been adopted 
as standard. Where high voltage trolley 
is used it also becomes desirable to use a 


pantagraph trolley which is suitable for 
operation when running in either direction, 
and can be raised or lowered by air. Where 
pantagraph trolley, either with sliding shoe 
or roller contact is used, all trolley supports 
must be kept well above the plane of the 
trolley wire. Ata distance of two feet from 
the trolley wire and at a distance of six 
inches above the plane of the trolley wire, 
the space must be kept clear to prevent 
interference from the pantagraph contacts 
due to side sway of car or tilting of the shoe 
due to the elevation of the outer rail on 
curves. Direct suspension is not adapted 
for pantagraph trolley operation unless 
modifications are made which allow the 
trolley to hang some distance below the 
structure both on tangent track and on 
curves. 


The bracket arm type of construction 
consists of a bracket arm which projects 
from the pole and from which the trolley 
wire is suspended. In this type of con- 
struction the arm must be of sufficient 
length so that for interurban service the 
distance from center of track to the track 
side of the pole will not be less than 7 feet 
6 inches. With a standard bracket arm 
9 feet long this will allow the trolley to be 
moved about one foot each way from the 
normal position due to rake of poles on 
curves or other causes. Where freight cars 
are used it is necessary that at least a ten 
foot arm be used. This applies to either 
direct suspension or catenary construction. 


The overhead trolley system in mines is 
dependent on the conditions existing in the 
mine. The spacing varies with the height 
of the roof; however, a twenty-five foot 
spacing of hangers is a fair average. The 
kind of hanger used is also more or less 
dependent on the height of roof. If the 
roof is low, hangers are close together so 
that the pressure of the trolley cannot press 
the trolley wire against the roof. If the 
roof is timbered the lag screw and ordinary 
mine suspension is the proper type to use. 
If the roof is about two feet above the 
trolley wire and of rock, a hole is drilled in 
the rock about 6 inches deep and a piece 
of 14-inch pipe is forced in and a pipe 


800—3 





January, 1920 


hanger placed on the bottom. If the roof 
is very high a hole is frequently drilled on 
each side, eye bolts put in, and span wire 
construction used. If the roof is low and of 
rock, a hole is drilled and an expansion bolt 
and mine suspension is used. In some cases 
a horizontal hole is drilled in the rock at 
the proper height, and a piece of 114-inch 
pipe and horizontal pipe hanger are used. 
With but few exceptions a mechanical 
clamp of the RE type and 4 /0 wire is used 
in the mine. Owing to the fact that nearly 


Direct-Suspension Trolley Line Material 
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every mining company has a scheme of 
their own, it is practically impossible to 
compile an accurate list of material neces- 
sary for the overhead construction in a 
mine. However, we will include in the 
following pages an approximate list of the 
materials necessary to construct one thou- 
sand feet of overhead ina mine, and one 
mile of the different types of construction 
used by Street and Interurban Railway 
Companies. 
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The material necessary for one mile of tangent 
; track, 600 volts, 100 foot pole spacing direct suspen- 
rt sion is as follows: 
106 Poles, either steel or wood. 
48 Cross-span cables 34-inch Siemens 
double galvanized strand. 
5 Feed-in-spans as per Fig. 1. 
106 Eye bolts 5g x 12 inches for wood poles. 


Martin 


Fic. 1 Cross SPAN CONSTRUCTION 
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CROSS SPAN CONSTRUCTION 


106 Pole bands for steel poles. 
106 Wood strain insulators for steel poles. 
48 Straight line suspensions. 
5 Feeder suspensions. 
51 Straight line ears. 
2 Strain ears. 
¢ 2 Strain plates. 
24 Wood strain insulators. 


8 Guy Anchors. 
8 Strain insulators. 
24 Three-bolt guy clamps. 
16 Pole shims. 
16 One bolt guy hooks. 
16 44x 4 inch lag screws. 
5300 Feet trolley wire. 
700 Feet 34-inch Siemens Martin 
double galvanized cable for 
anchors and guys. 
5 Lightning arresters. 
2 Trolley wire splicers. 
352 12-inch flexible rail bonds. 
5 6-Foot solid cross bonds. 








BRACKET ARM CONSTRUCTION 


The material necessary for one mile of tangent 
track, 600 volts, 100 foot pole spacing, direct sus- 
pension bracket arm construction is as follows: 


53 Poles either steel or wood. 
106 Wood strain insulators for iron poles. 
53 Bracket arms. 
53 Straight line suspensions. 
46 Straight line ears. 
5 Feeder ears. 
2 Strain ears. 
4 Guy anchors. 
8 Strain insulators. 
12 Three bolt guy clamps. 
8 One bolt guy hooks. 
8 Pole shims. 
130 14x 3 inches lag screws. 
5300 Feet trolley wire. 
540 Feet Siemens Martin double galvanized cable 
for anchors and guys. 
5 Lightning arresters. 
2 Trolley wire splicers. 
352 12-Inch flexible rail bonds. 
5 6-Foot solid cross bonds. 
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Fic. 2 Bracket ArM DIRECT SUSPENSION 
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BRACKET ARM CONSTRUCTION—Continued 
















1. BRACKET ARM. 

2. TROLLEY Ear. 

3. StrRaiGHT LINE SUSPENSION. 
4. STRAIN Ear. 

5. STRAIN PLATE. 

6. STRAIN INSULATOR. 

7. STRAIN INSULATOR. 

8. Strain Guy. 

9. TROLLEY WirkE. 
10. Eve Bott. 


Fic. 4 


Figure 4 shows the combined trolley and trans- 
mission system which includes both the telephone 
and the single feeder. Another system which is 
quite frequently used for 33,000 volt transmission 
and 600 volt trolley and in which the Bo-arrow form 
of construction is employed is shown in Figure 5. 
This form is very similar to the wish-bone type 
and is used for transmitting voltages up to and 
including 66,000 volts, 
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CURVE CONSTRUCTION 





1 
Fic. 7—SINGLE CURVE, SINGLE Track TURN Orr AT STREET CROSSING 
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CURVE CONSTRUCTION—Continued 
Fic. 8—Dousite Track Curve CONSTRUCTION 
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Fic. 9—SINcLE Curve, DouBLE TRACK, TURN Orr AT STREET CrossInG 
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CURVE CONSTRUCTION—Continued 





Fic. 10—DouBLE CURVE, DOUBLE TRACK, TURN OFF 
At STREET CROSSING 


TELEPHONE AND FEEDER CONSTRUCTION 


In railway work the feeders are, as a rule, placed 159 Locust pins, 14% x9x1-inch top. 
on the same pole line as the trolley and quite fre- 106 Telephone insulators. 
quently the transmission wires are supported on the 106 34x4-inch galvanized carriage bolts. 


same poles. 


-- 53 14x4-inch galvanized lag screws. 
The material necessary per mile for one 600-volt 53 5éx12-inch galvanized through bolts. 
single feeder and two telephone wires is as follows: 106 54-inch galvanized washers. 
53 Cross arms, 4-foot, 4-pin, 334x4%. 106 Feeder tap supports. 
106 Galvanized cross arm braces, 4x14x24 inches. 5300 Feet of feeder cable. 
53 Feeder insulators 1-inch pin hole. 10,600 Feet of telephone wire. 
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MINE CONSTRUCTION 


The material necessary for 1000 feet of tangent Spacing of mine suspensions on curves: 
track is as follows: Tangent. to’120 feet radii. Y Ore ones ae 20 feet. 
1000 Feet trolley wire (4/0 grooved preferable). 120-Foot radius to 90-foot radius.......... 15 feet 
50 Mine suspensions. 90-Foot radius to 60-foot radius.......... 10 feet 
50 Expansion bolts. 60-Foot radius to 40-foot radius.......,. 6% feet. 
50 Mechanical clamps. 40-Foot radius to 20-foot radius.......... 5 feet. 
1 Trolley splicer In new mines 30-foot rails are used, but in old 
67 Rail bonds. ones a 20-foot rail is common and 100 bonds per 


1 Cross bond 6 feet long. 1000 feet are required. 


Outside Construction 












Type BL-3" Suspensjon Type 8’ Pipe Bracket, 


Arm Suspension, 


Not less than 6" Not less than 6" 
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List of Matertal, 


/-Type RE" Wire Clamp. == 

‘Type &L°3 Mine Suspension. sx 
24, 2-Lag Screws. aate/ al 
Bay, ‘ype "TH" Suspension ——__/ 


For Low Headroom use this Type of Construction. 
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iT & ' MINE CONSTRUCTION—Continued 
beeEE eK . 
thE \ Rock or Slate Roof Construction 
tf | ee Low Roof 
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Noa: less thon 6" 






List of Material 

/-Type ‘RE’ Wire Clamp. 

/-Type “LH” Mine Suspension. 

/-Type “CM” Expansion Bolt. 
Alternative 

/-Type ‘BF-I Mine Suspension. 





Trach Gauge 
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Rock or Slate Roof Construction 
High Roof 
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List of Material. 
/-Type 'RE” Wire Clamp. 
/-Type JW Mine Suspension, 
/-W/. Pipe. 1%" Dia. 

/-Feeger Insulator Support. 
/-Type “CM” Expansion. Bolt. 
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WESTINGHOUSE STANDARD BRACKET ARMS 


The standard bracket arms listed on the following 
pages, comprise a variety of types, the choice of 
which depends upon the conditions of service. 

These bracket arms are made of standard type C 
structural steel tubing. 


Nominal Actual 
Diameter Inside Diameter 
Inches Inches 

2 275 (2.067) 
14 154 (1.610) 
114 13% (1.380) 


All castings are malleable iron and are heavier 
than those usually found on the market. 


All parts of bracket arms are given one coat of 
black paint immediately before shipment. 


The cable for the flexible bracket arm is 75-inch 
Bessemer strand, galvanized. The distance from 
center of arm to center of cable is 7 inches. 


All of these bracket arms extend at least 9 feet 
beyond the pole and the tension rod enters the pole 
1 foot 10 inches above the arm. Shorter bracket 
arms will be furnished on order. The 2-inch tubing 


The tubing is made of sheet steel rolled into a 
tube but not welded. This permits the use of a 
high grade of steel, and tests have proven that these 
tubes are stiffer, stronger and more elastic than 
wrought iron pipe of the same thickness of wall. 
Dimensions are as follows: 


Actual 
Outside Diameter Weight in Pounds 
Inches Per Foot 
23% (2.375) 3.58 
128 (1.900) 2.67 
124 (1.660) 2.23 


bracket arms are fitted with 14-inch tension rods. 
The 14-inch tubing bracket arms are fitted with 
34-inch tension rods. 


The sockets for wood poles do not permit the 
bracket arm proper to come in direct contact with 
the pole; they are made to take two 1%-inch lag 
screws. 


The prices for all complete bracket arms include 
the castings, tension rods, steel strand and eye bolts. 
Lag screws for attaching the bracket arm to the 
pole are not included unless specified. 


TYPE LC—FLEXIBLE 
For Wood Pole 
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Approx. List 


Style No. Description Wt., Lbs. Price 
9-Foot Flexible Arm, 2-inch Type C Tubing 

81599 Complete bracket arm 52 $9 00 

100416 Arm only, 9 feet of 2 inch type C 
tubing 32% 

87664 Tension rod 4” x 10’ 2” 170 

81607 End casting (outer span holder) 3 1 30 
100420 Socket only wu 80 
263383 Middle support only 2% 70 
101954 Eye bolt only, 4%" x 12” 3 * 
acu. 10’ 6” of 3%” Bessemer strand 2 


10-Foot Flexible Arm, 2-Inch Type C Tubing 


139100 Complete bracket arm 5744 1000 
142021 Arm only, 10’ of 2” type C 

tubing 361% 
139104 Tension rod only, %" x 11’ 34" 8 1 90 

81607 End casting only (outer span 

holder) 3 1 30 
100420 Socket only 2 80 
263383 Middle support only 22 70 
101954 Eye bolt only, 4%” x 12” 3 * 
ie! Sey eae 11’ 6” of 3%” Bessemer strand 2% 
- 12-Foot Flexible Arm, 2-Inch Type C Tubing 
139101 Complete bracket arm 68 12 00 
142022 Arm only, 12’ of 2" type C 

tubing 45 
139105 Tension rod only, 4%" x 13’ 6” 914 2 30 

81607 End casting only (outer span 

holder) 3 1 30 
100420 Socket only 2 80 
263383 Middle support only 2% 70 
101954 Eye bolt only, 4%" x 12" 3 = 
iene stints 13’ 6” of +” Bessemer strand 3 








EaAcuH 
Approx. List 
Style No. Description Wt., Lbs. Price 
9-Foot Flexible Arm, 114-Inch Type C Tubing 
81600 Complete bracket arm 40 $7 30 
100417 Arm only, 9’ of 1144” type C 
tubing 24 
87665 Tension rod only, 3¢ ’ x 102” 4 1 20 
81608 End casting only (outer span 
: holder) 3 LO 
100421 Socket only 2, 60 
263384 Middle support only 2 60 
101954 Eye bolt only, 4%’ x 12” aS * 
Ste 10’ 6” of 3" Bessemer strand 2 Reientore 


10-Foot Flexible Arm, 114-Inch Type C Tubing 


139102 Complete bracket arm } 44 8 00 
142023 Arm only, 10’of 14"type Ctubing 2614 
139106 Tension rod only, 3” x 11’ 314” 44 1 50 
81608 End casting only (outer span 

holder) 3 110 
100421 Socket only 2 60 
263384 Middle support only 2 60 
101954 Eye bolt only ,4%" x 12” 3 * 
Me ta tee 11’ 6” of 4%” Bessemer strand 3 ts a ata 


12-Foot Flexible Arm, 114-Inch Type C Tubing 


139103 Complete bracket arm 4814 9 40 
142024 Arm only, 12’ of 1144” type C 

tubing 301% 
139107 Tension rod only, %" x 13’ 6” 5 1 70 

81608 End casting only (outer span 

holder) 3 LO; 
100421 Socket only 2 60 
263384 Middle support only 2 60 
101954 Eye bolt only, 4" x 12’ 3 z 
Fe Rete 13’ 6” of ye’ Bessemer strand 3 a atatehate 


Regularly furnished painted black, but can be galvanized on special order. 


*See Eye Bolts 
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WESTINGHOUSE STANDARD BRACKET ARMS—Continued 
Ht ee TYPE LC—FLEXIBLE 
LEE | Ai aie Single Track Arm—For Steel Pole 
FOR 5-INCH POLES 
Eacu ——~ 
Approx. List 
Style No. Description Wt., Lbs. Price 
9-Foot Flexible Arm, 2-Inch Type C Tubing 
118987 Complete bracket arm 56% $13 80 
100416 Arm only, 9’ of 2” type C 
tubing 32% 
81798 Tension rod only, %"x9'6%" 6% 1 70 
-_ 83355 End casting only (outer span 
holder) 3 1 30 
118984 Band only for 5” pole (two re- 
quired) 
120076 Socket only for 5” pole 5 3 15 
263383 Middle support only 2% 70 
83393 Eye bolt only, 4" x5" 3 * 
tonalite 10’ 6” of 3" Bessemer strand 2 HE Boe eho 
9-Foot Flexible Arm, 114-Inch Type C Tubing 
118990 Complete bracket arm 44 $10 90 
100417 Arm only, 9’ of 1144” type C 
tubing 24 
87666 ‘:ension rod only, 4%" x9’ 7" 3% 1 20 
83356 End casting only (outer span 
holder) 2 110 
118984 Band only for 5” pole (two re- 
quired) 2 
120079 Socket only for 5” pole 5 3 15 
2 263384 Middle support only 2 60° 
be 83393 Eve bolt, 4" x5’ 3 
isk aasinns 10’ 6” of +" Bessemer strand 2 Nie sts 
Double Track Arm—For Steel Pole 
EAcH — EACH 
Approx. List Approx. List 


_ Style No. Description Wt., Lbs. Price 
9-Foot, Flexible Double-Track Arm, 


2-Inch Type C Tubing, For 5-Inch Poles 








Style No. Description Wt., Lbs. Price 
9-Foot, Flexible Double-Track Arm, 


11%-Inch Type C Tubing, For 5-Inch Poles 


118996 Complete double-track bracket 118999 Complete double-track bracket 
arm 109 $22 20 arm 85 $17 10 
100416 Arm only, 9’ of 2” type C 100417 Arm only, 9’ of 144” type C 
tubing (two required) 32% tubing (two required) 24 
81798 ‘Fension rod only, 4" x 9’ 3” 87666 Tension rod only, %" x 9’ 3” 
(two required) 6 1 70 (two required) 3% 1 20 
83355 End castings only (outer span 83356 End casting only (outer span 
holders) (two required) 3 1 30 holder) (two required) 24% 110 
£19014 Band only, for 5” pole (two re- 119014 Band only, for 5” pole (two re- 
quired) 2% quired) 2% 
120082 Socket only, for 5” pole (one re- 120085 Pole socket only, for 5” pole (one 
quired) 3 50 required) 3 50 
263383 Middle support only, (two re- 263384 Middle support only (two 
quired) 2% required) 2 60 
4 83393 Eye bolt, only 44" x 5” (two re- 83393 Eye bolt only, 4%" x5” (two 
4 quired) 3 * required) 3 * 
MM fc eee 21’ of 3” Bessemes strand Ase | Riis San Bsc | baer 21’ of 4” Bessemer strand y ee aS BEBE 


Regularly furnished painted black, but can be galvanized on special order. 


*See Eye Bolts. 
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WESTINGHOUSE STANDARD BRACKET ARMS—Continued 

















For Wood Pole TYPE MC For Steel Pole 
FLEXIBLE 
ie EAcH — 4 EACH 
Cn Approx. List J Approx. List 
Style No. Description Wt., Lbs. Price Style No, . Description Wt., Lbs. Price 
9-Foot Flexible Arm, 2-Inch Type C Tubing 9-Foot Flexi ~ * 
97474 Complete bracket ‘arm : 6344 $11 50 iG oe Pent ladeeniceie Sekai 
100416 pee only, 9 feet of 2” type C aby AGIA Complete bracket arm 724% $15 50 
ubing 272) Ae A anti ae Fate 
100418 Brace only, 6 feet of 114” type C ic ee Bi Set Oe Daan ee 32% 
tubing peti 100418 B iy : fF 11K" ty . 
83355 End casting only (outer span Nabing 6 feet of 114” type C 2 

















holder) 3 1 30 83355 End casting only 3 : 
100420 Upper pole socket only 2 80 120076 Upper eicet only for 5” pole 5 3 15 
100422 Lower pole socket only 2% 1 10 119043 Lower socket only for 5” pole 84 3 50 
100426 Middle casting only 314 2 20 100426 Middle casting only 314 3 20 
83393 Eye bolt only, 4"x5’ 3 e 83393 Eye bolt only, 4"x 5” Ee * 
terete S'9" of ye" rece pee oe * tne Ne fallen eae? OLiyr Bessemer strand 1 eras. 
9-Foot Arm, 1144-Inch Type ubing i 
97475 Complete bracket arm 51 9 50 9-Foot Arm, 1}4-Inch Type C Tubing 
100417 Arm only, 9 feet of 1144” type C 118951 Complete bracket arm 59 13 50 
tubing Dey 1 See 100417 Arm only, 9 feet of 114" type C 
100419 Brace only, 6 feet of 114” type C tubing aig vi | aan 
tubing DF lah 100419 Brace only, 6 feet of 114” type C 
83356 End casting only (outer span t tubing 12. eae. 
s holder) 2% 110 83356 End casting (outer span holder) 2% TyPLO 
100421 Upper pole socket only 2 a5 60 120079 Upper socket only for 5” pole 5 3.15 
100423 Lower pole socket only 2% 1,10 119046 Lower socket only for 5” pole 1% 3 50 
100427 Middle casting only 4 1 80 100427 Middle casting only 4 1 80 | 
83393 Eye bolt only, %”x5’” 3 * 83393 Eye bolt, 14"x5" 3 
spetetaasiioltte 5’9” of $” Bessemer strand 1 sais tesseees 9’ 9” of 3" Bessemer strand 1 seers ii 
For Wood Pole TYPE LMC _ For Steel Pole . 
FLEXIBLE . 
} EacH rs EaAcH — 
et Approx. List a Ab Approx. List 
Style No. Description Wt., Lbs. Price Style No. Description Wt., Lbs. Price 
9-Foot Flexible Arm, 2-Inch Type C Tubing 9-Foot Flexible Arm, 2-Inch Type C Tubing, 
"LZ For 5-Inch Poles 
92133 Complete bracket arm 704% $1383 00 ; 
100416 Arm only, 9 feet-of 2” type C 119020 Complete bracket arm " 8014 $17 00 
tubing SoG eet hie 100416 Arm only, 9 feet of 2 * type ‘© ‘| 
100418 Brace only, 6 feet of 114” type C tubing SD AIFS ITY, Be 
tubing 16% ee peas 100418 Brace only, 6 feet of 114” type C 
87664 Tension rod only, 4%” x10’ 2” 7 1 70 tubing : 16 PR eR 
83355 End casting only (outer span 81798 Tension rod only, 144"x 9’ 6% 6 170 
holder) 3 1 30 83355 End casting only (outer span 
100420 Upper pole socket only 2 80 holder) 3 1 30 
100422 Lower pole socket only 2% 110 118984 Band only for 5” pole i Zh es Ea Mar he 
100426 Middle casting only 3% 2 20 120076 Upper socket only for 5” pole 5 3 15 
83393 Eye bolt only, 4%"x5” 3 * 119043 Lower socket only for 5” pole 814 3 50 
BM das 5’9” of 3” Bessemer strand 1 Poa, « 100426 Middle casting only 3% 2 20 
83393 Eye bolt only, 1g" x5” 3 * 
9-Foot Flexible Arm, 143-Inch Type C Tubing  —~= -::::::- 5’9 of is" Bessemer strand 1 Pee ee 
92132 Complete bracket arm 55 1100 9-Foot Flexible Arm, 1)44-Inch Type C Tubing _ 
100417 Arm only, 9 feet of 114%” type C 119017 Complete bracket arm 65 15 00 
tubing 74 pRB... 100417 Arm only, 9 feet of 1144” type C 
100419 Brace only, 6 feet of 114” type C tubing PETG Cds aes 
tubing 120 Ms ee 100419 Brace only, 6 feet of 114” type C 
87665 Tension rod only, 3" x 10’ 2” 4 1 20 tubing 12 Ge are eee 
83356 End casting (outer span holder) 2% TLO 87666 Tension rod only, %"x9’7" 4 1 20 
100421 Upper pole socket only 2 60 83356 End casting (outer span holder) 2% 1 10 
100423 Lower pole socket only 2% 110 118984 Band only for 5” pole 2B ars f 5: 
100427 Middle casting only 4 1 80 120079 Upper socket only for 5” pole 5 3 15 
83393 Eye bolt only, 4"x5’ 3 * 119046 Lower socket only for 5” pole 71% 3 50 
sens oe 5’ 9” of #” Bessemer strand 1 eeeee 100427 Middle casting only 4 1 go 
83393 Eye bolt only, 4%”"x5’ 3 
oo 5’9” of 3” Bessemer strand 1 eeeee 


Regularly furnished painted black. but can be aalvanized on special order. 





*See Eve boite. 
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Style No. 


118960 
100416 
100418 

83355 
120082 
119049 


100426 
83393 


118963 
100417 
100419 

83356 
120085 
119052 


100427 
83393 


eeeeceee 
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WESTINGHOUSE STANDARD BRACKET ARMS—Continued 


TYPE M-C—FLEXIBLE 


For Steel Pole—Double Track 





January, 1920 





TYPE M-C—NON-FLEXIBLE 
For Steel Pole—Double Track 





Description 


Complete double-track bracket 
arm 

Arm only, 9 feet of 2” type C 
tubing (two required) 

Brace only, 6 feet of 1144” type C 
tubing (two required) 

End casting only (outer span 
holder (two required) 

Upper socket only, for 5” pole (one 
required) 

Lower socket only for 5” pole, (one 
required) 

Middle support only (two required) 

Eye bolt only, 4%" x5” 

11’6” of 3” Bessemer strand (two 
required) 


EAcH 
Approx. 
Wt., Lbs. Price 
9-Foot Flexible Arm, 2-Inch Type C Tubing, 

For 5-Inch Poles 


List 


13414 $27 50 
321% 


9-Foot Flexible Double-Track Arm, 


14-Inch Type C Tubing 


Complete double-track bracket 
arm 

Arm only, 9 feet of 114” type C 
tubing (two required) 

Brace only, 6 feet of 114” type C 
tubing (two required) 

End casting only (outer span 
holder (two required) 

Upper socket only, for 5” pole (one 
required) 

Lower socket only, for 5” pole (one 
required) 

Middle support only (two required) 

Eye bolt only, 4%” x5” (two re- 
quired) 

11’ 6” of 3” Bessemer strand 


1 30 
4 3 50 
1 4 00 
3% 2 20 
* 
Lae 
106% 25 00 
24.5 Ot Mestars 
12: Pipa. 
914) #110 
6 3 50 
10 4 00 
3% 180 
3 * 
216M hanee « 





Style No. 





Description 


Approx. 
Wt., Lbs. Price 








Eacu 
List 


9-Foot Non-Flexible Arm, 2-Inch Type C Tubing, 


118954 
100416 
100418 


83347 
120082 


119049 
100424 


For 5-Inch Poles 
Complete double-track bracket 


arm 

Arm only, 9 feet of 2” type C 
tubing (two required) 

Brace only, 6 feet of 1144” type C 
tubing (two required) 

End casting only (two required) 

Upper socket only, for 5” pole (one 
required) 

Lower socket only, for 5” pole (one 
required) 

Middle casting only (two required) 


1234 $24 40 


9-Foot Non-Flexible Double-Track Arm, 


118957 
100417 
100419 


83348 
120085 


119052 
100425 


1144-Inch Type C Tubing 


Complete double track bracket 
arm 

Arm only, 9 feet of 1144” type C 
tubing (two required) 

Brace only, 6 feet of 1144” type C 
tubing (two required) 

End casting only (two required) 

Upper socket only, for 5” pole (one 
required) 

Lower socket only, for 5” pole (one 
required) 

Middle casting only (two required) 


Regularly furnished painted black, but can be galvanized on special order. 


*See Eye bolts. 


32)4 Fe... « 
16 ore. 
2 70 
54 3 50 
10 4 00 
3% 175 
95 $21 60 
PE Ste dor Aa 
2 1) Saree 
14 60 
6 3 50 
10 4 00 
3 1 50 
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' 


STANDARD BRACKET ARMS 
Type M-C—Non-Flexible For Wood Pole 





Made in types A and C tubing—The 2-inch arm has a 14-inch brace and the 14-inch arm a 114-inch 


brace. 
Style No. Description Approx. Wt., Each List Price Each 
fo} 
97466 9’ Bracket Arm 2 ” C tubing 60 - $8 50 
268340 9’ Bracket Arm 2 “” A tubing 47 8 20 
97467 9’ Bracket Arm 114” C tubing 47 TS 
268341 9’ Bracket Arm 1344” A tubing 38 6 85 
268342 6’ Bracket Arm 144” C tubing 30 5 00 
268343 6’ Bracket Arm 114” A tubing 22 470 
268344 4’ Bracket Arm 114” C tubing 25 4 50 
268345 4’ Bracket Arm 114” A tubing 18 4 30 
Parts for type M. C. non-flexible Bracket Arms. 

7 Style No. Description Wt., Each List Price Each 
83347 End Casting only, 2” 2 $ 70 
83348 End Casting only, 144” 2 60 

100420 Upper pole socket only, 2” 2 80 
100421 Upper pole socket only, 1144” 2 60 
100422 Lower pole socket only, 2’ 2% 110 
100423 Lower pole socket only, 134” 2% 110 
100424 Middle Casting only, 2” 3% 175 
100425 Middle Casting only, 1144” 3% 1 50 


Order by Style Number 
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INSULATED MIDDLE SUPPORTS 


SHERARDIZED 
750 Volts 





Distance from-center of tubing to center of por- the span wire from the bracket arm, when the 
celain spool is 7 inches. It is considered good con- span wire is insulated at the end casting and 
struction to use a “hot’’ span wire at feed in the pole. With this construction it is necessary 

points on bracket arm construction. This can be to use a feed in hanger and a composition straight 
. accomplished by substituting this insulated middle line ear. The hole in the insulating bushing is one 
support for the middle casting. This will insulate inch in diameter. 


PER 100 
Approx. List 
Style No. Description Wt., Lbs. Price 
136104 Support for 114-inch tube complete with spool 350 $125 00 
136105 Support for 2 -inch tube complete with spool 360 166 00 
119081 Split porcelain spool 28 6 00 


FEEDER TAP INSULATORS 


SHERARDIZED 
750 Volts 


Distance from center of tubing to center of porcelain spool is 3 inches. 
These insulators are used to support the feeder tap from the trolley pole 
where the bracket type of construction is employed. Hole in insulating 
bushing is 1 inch in diameter. 


——————PEr 100-———_————- 

Style No. Description Approx. Wt., Lbs. List Price 
119079 Complete for 114-inch tube 170 $80 00 
119080 Complete for 2-inch tube 180 90 00 

7 119081 Split porcelain spool 28 6 00 
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WESTINGHOUSE MOULDED INSULATION 


“Westinghouse’’ insulation is the result of years variations in qualities outlined above. It is of high 


of investigation to determine the proper ingredients 
and method of manufacture. Insulation of this 
nature can be made hard or soft, tough or brittle, 
of high or low dielectric strength, more or less heat- 
resisting, etc., at will; but the attainment of one of 
these qualities to an unnecessary degree means a 
corresponding loss in some other perhaps important 
characteristic. One may have very great heat- 
resisting capacity but poor mechanical strength; 
another may be very hard and strong, but have 
poor dielectric strength, and soon. Our insulation 
is so made that we have a product whose character- 
istics represent the best balance obtainable for actual 
service conditions between the different possible 


WESTINGHOUSE 


In January, 1910, we installed at our East 
Pittsburgh Works a complete equipment for rust- 
proofing malleable iron and steel parts by the sher- 
ardizing process—named for the inventor, Sherard. 


Briefly, this process may be described as follows: 


After the articles are thoroughly pickled and 
cleaned, they are placed in air-tight drums 
packed with zinc dust. The drums are 6 feet long, 
which limits the length of articles that may be 
sherardized. The drums are placed in an oven, 
revolved at the rate of one revolution every three 
minutes, and the temperature raised to 500 or 600 
degrees Fahrenheit, which is considerable below the 
melting point of zinc (788 degrees Fahrenheit.) 


dielectric strength, moisture-proof, hard and tough, 
heat-resistant, and of very high-mechanical strength, 
but no one quality has been attained to an extreme 
degree at a sacrifice of other qualities less noticeable 
on surface inspection or rough tests which do not 
parallel service conditions. Very great pressures 
are used in moulding this material into shape, mak- 
ing it exceedingly dense, and as a result the material 
is capable of resisting very heavy strains even when 
heated to a temperature far above that reached in 
service, without any flow of the insulation be- 
tween the metal parts under strain, which would 
result in distortion and consequent breakdown of 
the piece. 


SHERARDIZING 


After 8 hours, the drums are removed from the 
furnace, allowed to cool for 24 hours and the con- 
tents removed. The zinc forms an alloy at the sur- 
face of the article and on top of this a layer of pure 
zinc is deposited. Practically nothing is added to 
the size or weight of the metal. 

Sherardizing gives a protective surface that ren- 
ders iron or steel incapable of oxidation, makes a 
pleasing appearance and does not, 1n the slightest 
degree, obliterate the sharp lines of the casting or 
machined piece. This process does not affect the 
strength of malleable iron, as does galvanizing by 
hot dipping. 

We guarantee all of our sherardizing to meet the 
standard copper sulphate test. 


HIGH-VOLTAGE STRAIGHT-LINE SUSPENSIONS 
FOR VOLTAGES UP TO 3300 





Patent Applied For 


The porcelains are in compression and are pro- 
tected against blows from dislodged trolley poles 
by the lower half of the sherardized clamp, which 
forms an apron around the insulators. 


One wire is threaded through the insulators and 
stopped in the clamp, being held by the ridged 
surfaces of the clamp, and the two bolts. 


This suspension is designed for use with the small 
and medium size type PG porcelain strain insula- 
tors. Similar construction of this apron can be 
adapted to the large size type PG and to the PS 
insulators. 


This suspension does not include the trolley ear, 
but it will interchange with any type of ear. 


Furnished assembled with 5-inch stud. 


Line Insulators Approx. Wt. List Price 
Style No. Voltage Style No. lbs. per 100 per 100 
246593 1200 181856 950 $4.50 OO 
246594 3300 171897 1133 500 OO 
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CAP AND CONE INSULATORS 
FOR USE WITH TYPE A SUSPENSIONS 
For Voltages up to 750—Test Voltage 10,000 





Tyre CW, StyLe No. 265958 


Typz CW-1, StyLe No, 275529 


TYPE CW—STANDARD 


The molded material used in this cap and cone 
will not soften under intense heat and will with- 
stand any weather conditions. The mechanical 


Style No. Description 
265958 Standard cap and cone insulator 
265956 Standard cap, only 

265957 Standard cone, only 


A standard package of Style No. 265958 is 100. 


4 
ee — 


strength is far in excess of any service conditions. 


The studs are sherardized. 


; -————-PER 100———_— 
Diameter Stud, Inches Wt. Lb. List Price 
‘8 100 $84 00 
% 70 56 OO 
% 30 28 00 


TYPE CW-1 SPECIAL—FOR USE WITH LOCK WASHERS 


The type CW-1 cap and cone insulator is similar 
to the type CW except that the cone is special, allow- 
ing stfficient projection of the stud that a standard 
lock washer may be used between the boss of the 


Style No. Description 

275529 Special cap and cone insulator 
265956 Standard cap, only 

275177 Special cone, only 


A standard package of Style No. 275529 is 100. 


Order by Stv'e Number 


trolley ear and the cone. The cone is provided 
with a metal washer for the lock washer to bear 
against; the washer and stud are sherardized. 





¢ 


PER 100———. 
Diameter Stud, Inches Wt. Lb. List Price 
5% 95 $84 OO 
& 70 56 OO 
% 25 28 00 
840-59 
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CAP AND CONE INSULATORS—Continued iH 
ae 


COKE OVEN TYPE Wh) a 





APPLICATION OF COKE OVEN 
TypE INSULATOR CEILING SUSPENSION 


CoKE OvEN TYPE 0 
STYLE No. 52571 


STYLE No. 268527 


coke ovens and industrial plants. Style No. 268527 


This suspension consists of a ceiling body with 
can be used with any standard type A suspension 


special heat resisting Cap and Cone with extra 
creepage distance and an extension nut for holding body. 
angle irons, etc. It is especially applicable about 


———PER 100-—_-—— 

Style No. Description Wt., Lbs. List Price 
68527 Complete cap and cone with extension nut.......+.-seee cere eee e ete t crest n tess 140 $130 00 
290719 Gap and Cometic Fete ee re ar ate earn Mee tee Sees oS eens a 108 84 00 
265956 pandland lear) ODL Vie tk ae ae Gln an ek ciatcid = bees sary oh cgen ga cco ei ns iovays obese ois oe) os: 70 56 00 
285631 Sncbial Coes Only ie Mio tere ee ie retin See cman ats an es ses omy Ts ay oe 38 28 00 
252571 Malleable iron body only—Sherardized ...... 20... ce secrete ete e eet e rere sere ree een 279 n08 0 

2 


278006 Extension nut only—Sherardized. .........seese renee eneten recs eneeeceretancencecs 
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TYPE A SUSPENSIONS 


750 Volts 


MALLEABLE IRON CASTINGS AND STEEL STUDS SHERARDIZED 





The type A suspension is a very durable device, 
consisting of a steel stud imbedded in a cap of 
“ Westinghouse’’ insulating compound and passing 
through a cone of the same material. Between the 
cap and the cone is held a malleable iron body 
which is made in several shapes for straight line, 
curve, strain and ceiling suspensions. When the 


Style No. Description 
185775 Standard cap and cone 
185772 Standard cap only 
185773 Standard cone 


A standard package of Style No. 185775 is 100. 


CAP AND CONE 


stud is screwed into the trolley ear, the suspension 
is rigidand holds the trolley ear securely. 

The diameter of the head of the stud bolt is larger 
than the central opening of the hanger body, which 
prevents the dropping of the trolley wire in case the 
insulation fails. 





Diameter Stud, ———_—_—_——— Per 100 
Inches Wt. Lbs. List Price 
% 100 $84 00 
% 70 56 00 
4% 30 28 00 


SPECIAL CAP AND CONE 


When it is desired to use cap and cones with lock 
washers the bolt projection must be longer than in 
the standard cap and cone. The following have a 


Style No. Description 
241640 Special cap and cone 
185772 Standard cap only 
241639 Special cone only 


A standard package of Styie No. 241640 is 100. 


bolt projection of 4§ inches which is sufficient to 
use with either a 54-inch or 34-inch lock washer. 


Diameter Stud, PER 100———————_—_ 


Inches Wt. Lbs. List Price 
A 95 $84 00 
5% 70 56 OO 
5, 25 28 00 


STRAIGHT LINE 


Style No. Description 
52557 Complete 
52559 Malleable iron bodw sherardized 





Diameter Stud, ————————_Prr 100 —————____- 
Inches Wt., Lbs. List Price 
% 195 132 00 


102 48 00 
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Diameter Stud, 








Style No. Description Inches 
52566 Complete 56 
52568 Malleable iron body sherardized 

: SINGLE CURVE 
Diameter Stud, 

Style No. Description Inches 
52560 Complete 54 
52562 Malleable iron body sherardized 


DOUBLE CURVE 


PER 100 
Wt., Lbs. List Price 
245 $154 00 
152 70 00 
PER 100——__—_—_—_—_ 
Wt., Lbs. List Price 
222 $140 00 
129 56 00 





Diameter Stud, 


style No. Description " Inches 
52563 Complete % 
52565 Malleable iron body sherardized ake 


Per 100——__—_——- 





Wt., Lbs. List Price 
286 $168 OO 
193 84 00 


840—14 
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TYPE A SUSPENSIONS—Continued 


FOR DOUBLE TROLLEY WIRE—6-INCH SPACING 


STRAIGHT LINE 








Diameter Stud, ———————PrEr 100 





Style No. Description * Inches Wt., Lbs. List Price 
82645 Complete 4 436 $268 OO 
82648 Malleable iron body sherardized o 250 100 00 


SINGLE CURVE 





Diameter Stud, ——————PEr 100 -——————_— 

Style No. Description Inches Wt., Lbs. List Price 
82633 Complete 5% 461 $293 OO 
82636 Malleable iron body sherardized oe 275 125 00 





DOUBLE CURVE 





Diameter Stud, ———————PEr 100 _______ 
Style No. Description Inches Wt., Lbs. List Price 
82639 Complete 5% 486 $308 00 
j 82642 Malleable iron body sherardized ae 300 140 00 
i 
; 
} \ 840—15 
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TYPE A SUSPENSIONS—Continued 


CEILING AND MINE 





CrILINGc—244 INcHEs HicH Mine—43g IncHES HicH 
Ceiling 
ea Diameter Stud, ——_—_———PErR 100 ———_—__—— 
Style No. Description Inches Wt., Lbs. List Price 
52569 Complete % 360 $184 00 
52571 Malleable iron body sherardized ae 270 100 OO 


14-inch by 2-inch lag screws or }4-inch bolts are suitable zor the ceiling suspensions. 


Mine 
Diameter Stud, ——_—_————_PER 100" 
Style No. Description Inches Wt., Lbs. List Price 
52572 Complete 54 425 $209 OO 
562574 Malleable iron body sherardized ot 330 125 00 
BRACKET 





Form 1 Form 2 Form 3 Form 4 
Size Pipe, Diameter Stud, ———————PEr 100 ——_—_—__—- 
Style No. Description Inches Inches Wt., Lbs. List Price 
Pipe Bracket—Form 1—Rigid With Sleeve Clamp 
182006 Complete 144 56 433 $234 OO 
144047 Body sherardized 1% Sa 340 150 OO 
182007 Complete 2 54 473 250 OO 
144048 Body sherardized 2 ars 380 166 00 
Pipe Bracket—Form 2—Hinged With Sleeve Clamp 
52576 Complete 14% 5% 488 250 00 
52582 Body sherardized 14% is 395 166 0O 
52578 Complete 2 54 527 262 00 
62583 Body sherardized 2 oi 434 178 0O 
Pipe Bracket—Form 3—Rigid With Split Clamp 
182005 Complete 14% % 393 234 00 
167507 Body sherardized 1% oi 300 150 0O 
Pipe Bracket —Form 4—Hinged With Split Clamp 

171086 Complete 14% 54 317 250 00 
186368 Body sherardized 14% i 224 166 0O 
171088 Complete 2 5% 353 262 00 
186367 Body sherardized 2 ee 260 178 00 


840—16 
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Westinghouse Line Materiai 


TYPE B SUSPENSIONS 


750 Volts—Round Top 


@| STYLE Nos. 227032 anp 227037 


Style No. 
227032 
227037 


227140 


eT Fe 


227142 
227144 


227146 
227148 











STYLE No. 227144 


The forged steel stud is held in the malleable iron 
body of the suspension by means of special Westing- 
house insulating compound. For 750 volt service 
the suspensions are used without secondary insu- 


Description 
Straight line, medium size 
Straight line, large size 


Straight line, without arms 


Single curve without arm 
Single curve with arm 


Double curve with arms 
Arm only 


January, 1920 


MALLEABLE IRON CASTINGS AND STEEL STUDS SHERARDIZED 





SHOWING METHOD or Hotpinc Stup 1n Bopy or TypPE Be 


SUSPENSION WITH SPECIAL INSULATING COMPOUND 


Diam. Body, 


Inches 
314 


34 


lation. 
series with the suspension insulator is recommended. 
The clevis suspensions are furnished with 14-inch x 
154-inch button-head pins with cotter keys. 


STYLE No. 227146 





For higher voltages a strain insulator in 


Diam. Stud, 
Inches 


Ve 


oo 


5 
7 
5 


oN oO 


No ao 
GO\ CoN 


Nor 
oo 


Wt., Lbs. 


175 
200 


185 


160 
230 


325 
55 


PER 100-——————— 


List Price 
$105 OO 
120 00 


115 00 


110 00 
140 00 


175 00 
30 00 
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TYPE B MINE SUSPENSIONS 
STEEL STUDS SHERARDIZED 


Test Voltage 10,000 Volts. Tapped for 54-inch Expansion Bolt 





Type BF SusPENSION Type BF-2 SuSPENSION 
tSTYLE No. 207352 , StyLeE No. 246700 





Type BL-3 SusPENSION Type BL-5 SusPENSION 
StyLe Nos. 207353 anp 227139 STYLE No. 282115 


The suspensions shown on this page are made from the same high grade material as used in all of 
our mine suspensions. The types BF-2 and BL-5 suspensions are similar to the types BF and BL-3 
suspensions except without corrugations. They are all 1 % inches high with 5-inch stud. The type BL 
has two slotted holes 9%” in diameter: 


5 PER 100——————_, 


eas 
Style No. Description Type Diameter Body Wt., Lbs. List Price 
207352 Sherardized Body and Bolt BF 34% 150 $90 OO 
207353 Sherardized Body and Bolt BL-3 34% 140 90 OO 
227139 Sherardized Body and Bolt BL-3 3% 165 95 00 
246700 apanned Body Sherardized Bolt BF-2 3% 150 90 OO 
282115 apanned Body Sherardized Bolt BL-5 3% 140 90 00 





Showing application of washer Style No. 225318 in connection with the types BF and BF-2 suspensions. 


PER 100——_——————__, 


Style No. Description Wt., Lbs. List Price 
225318 Sherardized 50 $28 00 





Type BF Wrenches for installing the type BF suspensions are listed in part VII of this section. 


Order by Style Number 


840-60A 
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MINE SUSPENSIONS—Continued 


STEEL STUDS SHERARDIZED 








Type TH SuspENSION STYLES 246708 AND 247851 
Hores 3%’ DiaAMETER 4144” C To C 


Type LH SuSPENSION 
StTyLes 246701 AND 246702 





(PATENTED) 
TypE JW SUSPENSION 
STYLES 246703 AND 246704 


The type ‘“‘LH” suspension is similar to the type either expansion bolts or 114-inch pipe. It has 
BF suspensions, except it has a flat top which makes two 3¢”x 14” set screws for attachment to pipe, 
it very desirable for curve work. The type “JW” spaced 90° apart. The bodies are all 314 inches in 
combination suspension can be supported from diameter with 3¢-inch sherardized studs. 


Style No. 
246708 
247851 
246701 
246702 
246703 
~ 246704 


Description 


Sherardized 
Japanned 
Japanned 
Sherardized 
Japanned 
Sherardized 








Per 100 
Wt., Lbs. List Price 
155 $115 0O 
155 115 00 
160 95 00 
160 95 00 
170 100 00 
170 107 70 


The types JW and LH suspensions can be furnished without corrugated insulation when specified. 
Type BF ‘wrenches for installing types JW and LH suspensions are listed in part VII of this section. 


Order by Style Number 


840-704 





863 


January, 1920 Direct-Suspension Trolley Line Material Section 6-A—Part I 


TYPE B MINE SUSPENSIONS—Continued- 


TYPE B PIPE BRACKET SUSPENSIONS 
Outside Diameter of Insulated Bell is 314 Inches 





Form 4 
Size Pipe, Diam. Stud ——————-PER 100-——__—_ 
Description Inches Inches Wt., Lbs. List Price 
Form 2 —Hinged With Sleeve Clamp 
62596 Sherardized 1% 5% 360 $225 00 
52598 Sherardized 2 4% 400 250 00 
Form 4—Hinged With Split Clamp 
182360 Sherardized 1% 54 355 225 00 
182354 Sherardized 2 % 395 250 OO 


Insulated Bell for Pipe Bracket Suspensions 


227138 Sherardized 5% 150 115 00 


TYPE B PIPE SUSPENSIONS 





VERTICAL PIPE HoRIZONTAL PIPE 
STYLE No. 146067 STYLE No. 146068 


VERTICAL PIPE SUSPENSION 
Pipe Receptacle Takes 1144-Inch Pipe and is 244 Inches Deep; Sherardized 


; Diameter Body, Diameter Stud, Per 1900————-—— 

Style No. Description Inches Inches Wt., Lbs. List Price 
146067 Complete as illustrated 3% 5% 337 $190 OO 
146065 Pipe attachment only este 5% 137 72 00 

HORIZONTAL PIPE SUSPENSION 
Pipe Receptable Takes 114-Inch Pipe and is 3 Inches Long; Sherardized 

Diameter Body, Diameter Stud, —————PEr 100-—_—_——_ 

Style No. Description Inches Inches Wt., Ubs. List Price 
146068 Cemplete as illustrated 34% 5% 380 $190 00 
146066 Pipe attachment only ae 5% 180 75 OO 


Order by Style Number 
840—61 
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TYPE B MINE SUSPENSIONS—Continued 


Methods of Applying Westinghouse Suspensions in Mines 


; “4 Test ee 
D Ceiling Suspension, 
es Style No.207353% 








e—Fxpansion Bolt 
Style No.l08I42-B 

















05 hs 


Type LH Suspension 
Style No. 246702 


: ype BF Suspension 
style No.207352 









—Tyne RE Mine Clamp 


} 
| 
| Woe RE Mine Clamp— 


Beit oes 


Used for attaching suspensions to I beams in 
mines, industrial plants or other places where they 
may be desirable. Style No. 287555 is made to 
take I beams with 3-inch base or less. It consists of 
2 clamps, Style No. 287554 and 2 34x5-inch machine 
bolts. If it is desired to apply this clamp to a 
larger I beam, use 2 of Style No. 287554 and 2 
3¢-inch machine bolts 2 inches longer than the base 
of the I beam. 


————PER 100 





Style Description ; Wt. Lbs. List Price 
987555 Clamp complete—Sherardized. 0... 06. e ees e reece eee ee ence eet tet me tees ere wen esee 121 $50 00 
287554 Wlamp only —Sherardized s < .:c/sicheveje's saleniesie BE Aine) amie larereday aie Reet. As. vee de rie 10 21 50 
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Style Na, 


52602 
52604 
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TYPE C SUSPENSIONS 
750 Volts—West End 


MALLEABLE IRON CASTINGS AND STEEL STUDS 
SHERARDIZED—INSULATED BOLTS 


_ These suspensions consist of a steel bolt insulated by Westinghouse moulded 
insulation, placed in a recessed metal body and held by a cap screwed tightly 
over it. The bolt has ahexagonshoulder at its lower end just above the thread, 
to which a wrench can be applied for screwing the suspension into the trolley ear. 
The “Special” bolts are 5-inch shorter than ‘“‘Standard’’ and are recommended 
for 250-volt service only. 
_The above “Standard” and ‘Special’ insulated bolts have heads 134-inch 
diameter and 34-inch high; the body of bolt is 1;-inch diameter. The steel 
bolts are sherardized. 


Diameter, Stud ——————PrEr 100-__—_—- 

Style No. Description Inches Wt., Lbs. List Price 
229814 Standard insulated bolt 56 70 $56 OO 
88703 Special insulated bolt 54 55 60 00 


STRAIGHT LINE 









. Diameter Stud, ——_———— PEr 160 ——_______ 

Description Inches Wt., Lbs. List Price 
Complete 54 264 $148 Ov 
Malleable iron body and cap sherardized 3 196 92 OO 


SINGLE CURVE 


r= 





Diameter Stud, ——— PER 100-—__— 

Style No. Description Inches Wt., Lbs. List Price 
54966 Complete : 54 262 $156 OO 
54924 Malleable iron body and cap sherardized .. 194 100 OO 


‘ 
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WESTINGHOUSE CLEVELAND TROLLEY 
WIRE SPLICERS 


Made of Composition 


This is an improved form of mechanical splicer 
capable of easy and quick connection, having a 
secure hold on the wire, and possessing great 
strength and long life under severe conditions. It 
is perfectly straight and smooth under running. No 
solder is required. It is equally well adapted for 
emergency and permanent work. 


All styles of this splicer are made of composition 
metal having great strength and low contact resist- 
ance. Made in 21-inch length for general use, and 
in 30-inch length for special cases where the distance 
between the ends of the wire to be spliced is greater 
than 6 inches. 


The trolley wire is passed through the opening and 
a high-carbon steel split chuck is placed over the 
end of the wire and then hammered into the sleeve. 
The chuck is threaded internally to secure its hold 
on the wire. Obviously, the greater the pull the 
more secure is the hold. It cannot possibly lose its 
grip when the wire is under tension, but it can 
readily be removed if it is desired to take up slack. 


' Special attention is called to our latest design 
of split chuck which has sufficient length and 
flexibility to engage a new wire of the size for which 
it is rated or the same wire worn to onesize smaller. 





Style No. Size Wire 


Regular Length Without Boss 


179981 No. 0 round 
179982 No. 00 round 
179983 No. 000 round 
179984 No. 0000 round 
179985 . No. 00 grooved 
179986 No. 000 grooved 
179987 No. 0000 grooved 


Special Length Without Boss 


226048 No. 00 grooved 
175932 No. 000 grooved 
169771 No. 0000 grooved 
226044 No. 00 round 
226049 No. 000 round 
169769 No. 0000 round 


——_——-PErR 190 -————____—_ 

Length Wt., Lbs. List Price 
2 250 $360 00 
21 250 400 00 
21 275 440 00 
21 300 490 00 
21 250 400 00 
21 275 440 00 
21 300 490 00 
30 400 600 00 
30 430 640 00 
30 462 700 00 
30 400 600 00 
30 430 640 00 
30 462 700 0O 





z Diam. Tap, —_—_—_——PEr 100-——_———_ 

Style No. Size Wire Inches Length Wt., Lbs. List Price 
Regular Length With Boss 
179988 No. 0 round 56 21 275 $400 00 
179989 No. 00 round % 21 275 440 00 
179990 No. 000 round % 21 300 480 00 
179992 No. 0000 round 5% 21 325 530 00 
179994 No. 00 grooved % 21 275 440 00 
179995 No. 000 grooved % 21 300 480 00 
179997 No. 0000 grooved 54% 21 325 530 00 
Special Length With Boss 

169873 No. 00 round % 30 425 640 00 
226050 No. 000 round 5% 30 455 680 00 
169768 No. 0000 round 5% 30 487 740 00 
226046 No. 00 = grooved % 30 425 640 OO 
226052 No. 000 grooved 5% 30 455 680 00 
169770 No. 0000 grooved 56 30 487 740 00 


840—42 
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TYPE C SUSPENSIONS—Continued 


DOUBLE CURVE—DOUBLE TROLLEY—6-INCH CENTERS 





Diam. Stud, ————_——-PeEr 100————_—___—_ 

Style No. Description Inches Wt Lbs = List Price 
82667 Complete 54 610 $512 O00 
82779 Malleable iron body and cap sherardized af 474 400 00 


CEILING SUSPENSIONS 


The height of Form 1 from the top of flange to 
the shoulder of the bolt is 33 inches. 


The height of Form 2 from the top of flange to 
the shoulder of the bolt is 334 inches. 





‘Form 1 
54934 Ceiling form 1 complete 56 216 $ 98 00 
54936 Ceiling Form 1 body sherardized ih 148 42 00 
82742 Ceiling Form 2 complete 54 258 166 OO 
82747 Ceiling Form 2 body sherardized ei 190 110 0O 


PIPE BRACKET SUSPENSIONS 





Form 2 Form 4 
The distance from the bottom of the bracket tubing to the shoulder of the bolt is 5 inches. 


Size Pipe, Diam. Stud, ——_————PEr 100 —_—___—_ 
Style No. Description Inches Inches Wt., Lbs. List Price 
Form 2—Hinged With Sleeve Clamp 
54937 Complete 1% 54 458 $276 00 
54943 Malleable iron body sherardized 14% gs 390 220 00 
54939 Complete 2 54 488 301 00 
54944 Malleable iron body sherardized 2 a 420 245 00 
Form 4—Hinged With Split Clamp 

182041 Complete 14% 56 458 276 00 
182039 Malleable iron body sherardized 11% ae 390 220 00 


182045 Complete 2 488 301 00 
182037 Malleable iron body sherardized 2 ‘fs 420 245 OC 


No 
an 


867 


a 








|) ae 
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Any of our standard wood or composition strain 


Westinghouse Line Material 


TYPE D SUSPENSIONS 


Sherardized 


insulators are adapted for use with these suspen- ordered extra. 
sions but no strain insulators are included with any” used. 


ae 





Style No. 


f | 127059 
| | 54950 
ji ! ; 54956 


82701 
82629 
| 82617 


82689 








Spammaipenses enc 





STRAIGHT LINE—STRAIN INSULATORS Not INCLUDED 


StyLe No. 127059 


DOUBLE CURVE 
StyLE No. 54956 


STRAIGHT LINE 
StyLE No. 82701 


DOUBLE CURVE 
STYLE No. 82617 


Diam. Stud. 
Description Inches 


Suspensions for Single Trolley 
Straight line suspension 


Single curve suspension 
Double curve suspension 


\eor Not Not 
GON GON ON 


Suspensions for Double Trolley 


Six-inch spacing between stud centers 
Straight line suspension % 
Single curve suspension 
Double curve suspension 


No Nor 
oS oN 


Straight Line Yoke for Double Trolley 


Six-inch spacing between stud centers 
Complete, 54-inch bolt % 





SINGLE CURVE 
STYLE No. 82629 





DouBLE TROLLEY YOKE 
STYLE No. 82689 


Wt., Lbs. 


225 
169 
245 


410 
360 
420 


262 


January, 1920 


of the following styles; if wanted, they must be 
Voltage depends on the insulation 





SINGLE CURVE—STRAIN INSULATORS Not INCLUDED 
StyLE No. 54950 





Per 100———__—_—- 
List Price 


$110 00 
90 00 
145 00 


215 00 
185 00 
270 00 


140 00 
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Form A-M 
Form AM has a 








Direct-Suspension Trolley Line Material 
¥y 


EXPANSION BOLTS 
PLAIN AND SHERARDIZED 








; ——— 


Form B-M Form C-M 
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Form W-S 


54-inch bolt with hexagon head; for use with type A mine suspension. 


STYLE No.— PER 100———______—_ 
Plain Sherardized Description Wt., Lbs. List Price, plain or sherardized 
226729 125763 Complete with 4-inch shell 113 $48 00 
226731 141620 " Complete with 6-inch shell 159 61 00 
Form BM has a %%-inch stud with fixed hexagon shoulder. 
226728 127267 Complete with 4-inch shell 120 62 50 
226732 141621 Complete with 6-inch shell 170 75 00 
Form CM has a 5-inch stud threaded both ends. 
226727 108142 Complete with 4-inch shell 120 42 00 
226733 141622 Complete with 6-inch shell 170 } 55 00 
Form WS consists of wood plug 114-inch by 4-inch and stud lag 35-inch by 5-inches. 
Retain os 256265 Complete with sherardized stud-lag 45 6 00 
ae Sarsy 83121 Complete with plain stud-lag 45 
esas 83123 Wood plug only 16 
Beebe hi. 83125 Stud-lag, plain 27 
Ree ee 256266 Stud-lag, sherardized 27 
FEED WIRE INSULATORS 
FOR MINES 





lyPpE M-G 


These feed wire insulators are of simple and 
effective design. The Type MG has a porcelain 
spool 314 inches high, 234 inches diameter and 
is threaded for a 1-inch pin. The type MF has a 
special porcelain spool 2-inches high, 214 inches 
diameter, the pin is 8 inches long, mechanically at- 
tached to the porcelain spool. 








PER 100. 
Weight, List 
Style No. Description Lbs. Price 
Type MF 
246707 Complete with sherardized pin 106 $26 00 
251643 Complete with plain pin 106 26 00 
246705 Porcelain spool 60 9 00 
246706 Malleable iron pin, plain 46 17 0O 
256261 Malleable iron pin, sherardized 46 17 00 
Type MG 
182018 Complete with sherardized pin 200 44 00 
256262 Complete with plain pin 200 44 00 
146632 Porcelain spool 120 16 00 
137729 Malleable iron pin, sherardized 80 28 00 
256306 Malleable iron pin, plain 80 28 00 





Type M-F 
840—25 
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Style No. 
251712 
263528 
268529 





Style No. 


216151 
268588 
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FEED WIRE INSULATORS FOR MINES—Continued 


For Heavy Cable, Metal Parts Sherardized 


This insulator is used for carrying large Feeder 
Cables and insulating them from the roof of the 
mine. 


It is used in connection with expansion bolts, 
especially the Form AM. 


For cables up to 400,000 c. m. 


The diameter of the groove in the porcelain 
spool is 134inches. The bolt is ¥ inch x 3% inches. 


Style No. does not include the expansion bolt. 


Description Wt., Lbs List Price 
Insulator complete except expansion bolt 125 $36 50 
Insulator complete with 4” expansion bolt 228 84 50 
Insulator complete with 6” expansion bolt 284 97 50 


ARMORED FEEDER INSULATORS 
Sherardized 
Furnished with One-inch Pin Hole 


STRAIGHT LINE FEEDER INSULATOR 
750 Volts 


This insulator consists of a moulded insulation 
body and a malleable iron cap having a saddle top 
with a long bearing surface and easy radius allowing 
an insulated cable to be supported with the least 
possible danger of injuring its insulation. Side 
projections are provided of sufficient height so that 
it is impossible for the cable to leave the groove. 
The fact that the lower half of the insulator is 
composed entirely of insulating material excludes 
the possibility of a ground where this insulator 
is used. 


StyLe No. 216151 


Per 100-——————_— 


Description Wt., Lbs. List Price 
For 500,000 c.m. Wire 170 $120 00 
For 1,000,000 c.m. Wire 200 130 00 


840-62A 
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Direct-Suspension Trolley Line Material 


Section 6-A—Part 


ARMORED CORNER FEEDER INSULATORS 
PITTSBURGH-TYPE—SHERARDIZED—WITH ONE-INCH PIN HOLE 
For Voltages up to 750—Test Voltage 10,000 





With CoLLaR 


This insulator is composed of molded insula- 
tion, surrounded by a malleable iron cap. Its pur- 
pose is to hold feeder cables on curves; it is provided 
with a deep side groove. 

With the collar, or retaining ring, it prevents 
the cable from leaving the groove whatever may be 
the angularity. This design is especially well 
adapted to’slight curves as the cable will be retained 
in the grove without tie wires. The collar is free to 





WiTHOuT COLLAR 


turn on the cap, so that after the insulator is firmly 
screwed on to the pin, the collar may be turned 
until the cable seat is in the proper position to best 
support the cable. The use of tie wires is entirely 
eliminated. 

Without the collar, it is quite similar to standard 
designs that are suitable for holding cables where 
the corner or the side is a sharp angle. 


PrEr 100———_. 


Style No. For Feeders, C.M. Wt. Lb. List Price 
With Collar 

226332 500,000 235 $160 OO 

256162 1,000,000 335 195 00 

Without Collar 

275607 500,000 195 140 00 

275608 1,000,000 285 170 00 
Collar Only 

275609 500,000 40 20 00 

275610 1,000,000 50 25 00 


Order by Style Number 
lS 
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FEEDER SUSPENSIONS 


Yokes of High Grade Composition Metal; Steel Bolts and Lock Washers 
Sherardized 





SYRACUSE TYPE 





ConneECTICUT TYPE 


A LE 






aa 


GROVER TYPE 





sass 4" 


PITTSBURGH TYPE 





Diameter Stud ne : : 
Style No. Description Inches Wt., Lbs. : List Price 
*¥121602 Syracuse 5% 85 $ 90 00 
47893 Connecticut % 150 144 00 
82720 Grover 5% 150 170 00 
216193 Pittsburgh 54 100 90 00 
*245985 Utica 54 90 90 00 


+The Syracuse type 1s also made with malleable iron yoke for use as a non-insulated suspension. 
*The Utica type is similar to the Syracuse type except heavier in design. 
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Direct-Suspension Trolley Line Material 


Section 6-A—Part I 


WESTINGHOUSE COMPOSITION TROLLEY EARS 


One of the most important items in line construc- 
tion is a composition clinch ear for round trolley 
wire. It should be extremely ductile and yet pos- 
sess great stiffness and permanence of form, so that 
when the lips are peened around the trolley wire 
they will successfully withstand the shocks of ser- 
vice and remain in place. The groove should 


be accurately shaped to the size of wire which it is 
intended to fit. The lips should be long enough to 
support the wire without soldering and thin enough 
so as not to unduly obstruct the passage of the trol- 
ley wheel. 

Westinghouse ears, listed on the following pages, 
meet all of the above requirements. 


TYPE E FOR ROUND WIRE 
9-Inch, 12-Inch, and 15-Inch Lengths 





SECTION oF TYPE E 
HEIGHT or Ear at Boss 2,4 INCHES 
‘ 


The following styles are regularly furnished not tinned; if wanted tinned, they must be so ordered. 


Diam. Tap, PER 100 
Style No. Size Wire Inches Wt., Lbs. List Price 
Length, 9 inches 
140689 No.0 round 5% 65 $3.76 00 
140690 No. 00 round % 65 82 00 
Length, 12 inches 
140691 No. 0 round % 85 88 00 
140692 No. 00 round 5% 85 96 00 
140693 No. 000 round 5% 110 104 00 
140695 No. 0000 round 54 110 112 00 
Length, 15 inches AP ite 
140697 No. 0 round 5% 100 102 00 
140698 No. 00 round 74 105 110 00 
140699 No. 000 round % 130 120 00 
140701 No. 0000 round 5% 135 130 00 
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Style No. 


85329 
85330 
85332 
85334 


49362 
49363 
82797 
82798 


48645 
48646 
48647 
48648 


48649 
48650 
82873 
82874 


Westinghouse Line Material 
WESTINGHOUSE COMPOSITION TROLLEY EARS—Continued 


TYPE E FOR ROUND WIRE 


Strain Ear 





Lenctyu 15 AND 19 IncHES TINNED FOR SOLDERING 


Half Strain Ear 






Lenctu 6 INcHES TINNED For SoLDERING—8 INCHES OVERALL 


Feeder Ear 


PRR Ne ential 





. Lenctu 15 INcHES TINNED FoR SOLDERING 








January, 1920 





Diam. Top, PER 100 
Description Size Wire Inches Wt., Lbs. List Price 
Length, 15 Inches 
Strain 0 round 5% 115 $165 00 
Strain 00 round &% 125 175 00 
Strain 000 round 5% 140 200 00 
Strain 0000 round 5 145 210 00 
Length, 19 inches 
Strain 0 - round 54 160 170 00 
Strain 00 = round 5% 165 180 00 
Strain 000° round 5% 165 220 00 
Strain 0000 round 5 5% 170 230 00 
Length, 8 inches ; 
Half Strain 0 round ae 55 96 00 
Half Strain 00° =round Fe 60 100 00 
Half Strain 000° round x 65 104 00 
Half Strain 0000 round ae 70 108 00 
Length, 15 inches 
Feeder ear 0 round 56 105 156 00 
Feeder ear 00 round &% 110 164 00 
Feeder ear 000 round 5% 120 180 00 
Feeder ear 0000 round 5% 125 190 00 
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WESTINGHOUSE COMPOSITION TROLLEY EARS—Continued 


TYPE EL-1 LOW CENTER EAR FOR ROUND WIRE | | 


Made Only In 12-Inch And 15-Inch Lengths 


The type EL-1 is intended to supplant the type _ sliding on the straight line or on a curve where the 
EL as it has greater holding power and longer life. _ side pull has a component tending to slide the ear 
It is made without machining the groove and is along the trolley wire. Solder is unnecessary to 
furnished with the inside smooth enough for all hold the type EL-1 at any point on the line. 
purposes and with the proper grip to keep it from 





SECTION OF TyPE EL-1 
HEIGHT or Ear at Boss 1% INcnuEs 
Ga 





The following styles are regularly furnished not tinned; if wanted tinned, they must be so ordered. 


Length, 12 Inches 


Diam. Tap, —————PErR 100 
Style No. Size Trolley Wire Inches Wt., Lbs. List Price 
249225 No. 0 round 5% 85 $ 88 00 
249226 No. 00 round 4% 90 96 00 
249227 No. 000 round &% 110 104 00 
249229 No. 0000 round 5% 115 112 00 
Length, 15 inches 
249219 No. 0 round 54 95 102 00 
249220 No. 00 round &% 100 110 00 
249221 No. 000 round % 125 120 00 
249223 No. 0000 round 5% 130 130 00 


ed 


a 
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Style No. 


122611 
82799 
122609 
82801 


124760 
82803 
124762 
82805 


126976 
126977 
126978 
126980 





139742 
' 139743 
139745 
139747 


The following styles are regularly furnished not tinned; 
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WESTINGHOUSE COMPOSITION TROLLEY EARS—Continued 


TYPE G FOR GROOVE AND FIG. 8 WIRE 
Made Only In 12-Inch and 15-Inch Lengths 







HOUSES 
- ae mennsesaterOmee ee eats 








Cross-SECTION 
Heicut or Ears AT Boss 134 INCHES 


Diam. Tap, 
Size Wire Inches Wt., Lbs. 
Length, 12 inches 
No. 0 grooved 54 80 
No. 00 grooved 5% 85 
No. 000 grooved 5% 95 
No. 0000 grooved 5% 100 
Length, 15 inches 
No. 0 grooved 5% 100 
No. 00 grooved - 5% 105 
No. 000 grooved 5% 115 
No. 0000 grooved 5% 125 
Length, 12 inches 
No. 0 Fig. 8 5% 85 
No. 00 Fig. 8 & 90 
No. 000 Fig. 8 % 100 
No. 0000 Fig. 8 &% 105 
Length, 15 inches 
No. 0 Fig. 8 % 105 
No.00 Fig. 8 % 110 
No. 000 Fig. 8 5% 120 
No. 0000 Fig. 8 5 125 
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if wanted tinned they must be so ordered. 





PER 100 
, List Price 


$105 00 
115 00 
125 00 
135 00 


122 00 
132 00 
144 00 
156 00 


105 00 
115 00 
125 00 
135 00° 


122 00 
132 00 
144 00 
156 00 
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WESTINGHOUSE COMPOSITION TROLLEY EARS—Continued 


TYPE G FOR GROOVE AND FIG. 8 WIRE 
Strain Ear 
en 











LENGTH 12 AND 15 INCHES TINNED For SoLtpEertnc 


Hatf Strain Ears 


ae — 
mee 2 33 
Cid NN Sake ne 





LENGTH 6 INCHES TINNED For SOLDERING—8 INCHES OVERALL 


Feeder Ear 






Besser 


KqUr 
WET gi awh 






sis 





LENGTH 1'5 IncnEs TINNED For So_pEriné 





Length Diam. Top — PER 100 





Style No. Description Size Wire Inches Inches Wt., Lbs. List Price 
125781 Strain 0 groove 12 54 90 $170 00 

82787 Strain 00 groove 12, 54 105 182 00 
125783 Strain 000 groove 12 38 115 212 00 

82789 Strain 0000 groove 12 % 120 224 00 
125782 Strait. 0 groove 15 56 125 198 00 

82791 Strain 00 groove 15 54 120 210 OO 
125785 Strain 000 groove 15 54 130 240 00 

82793 Strain 0000 groove 15 54 135 252 00 
119917 Half strain 0 groove 8 70 115 00 
125552 Half strain 00 groove 8 70 120 00 
119916 Half strain 000 groove 8 75 125 00 
125553 Half strain 0000 groove 8 75 130 00 
119915 Half strain 0 Fig. 8 8 60 115 00 
125554 Half strain 00 Fig. 8 8 60 130 00 
119914 Half strain 000 Fig. 8 8 65 125 00 
125555 Half strain 0000 Fig. 8 8 65 130 00 
125788 Feeder 0 groove 15 56 105 187 00 

99404 Feeder 00 groove 15 54 110 _.._ 197/00 
125789 Feeder 000 groove 15 54 120 216 00 

99402 Feeder 0000 groove 15 58 125 228.00 


DOUBLE CENTER COMPOSITION STRAIN EAR 
For Use With Metropolitan or Combination Strain Plates 





15 IncHEs LONG TINNED For SOLDERING 
Distance hetween bosses 734 inches center to center 











Diam. Tap, Per 100 -——— —- 

Style No. Size Wire Inches Wt., Lbs. List Price 
85416 No. 0 round 58 110 $165 00 
85417 No. 00 round 5% 110 175 00 
85418 No. 000 round % 125 200 00 
85419 No. 0000 round % 125 210 00 
125778 No. 0 grooved % 115 198 00 
85421 No. 00 grooved % 115 210 00 
125779 No. 000 grooved 58 130 240 0o 
85422 No. 0000 grooved % 130 252 00 
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STRAIN PLATES 
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The Form 1 is for single trolley wire. The holes for stud bolts are ’. 34 inches center to center. 


The Form 2 can be used with either single or double trolley wire. The holes for stud bolts are 


734 inches center to center. 


The Form 3 is the A. E. R. A. standard. The holes for studs are made to engage strain ears with holes 
734 inches to 8 inches center to center. The holes for the guy wires are 8 inches center to center. Can 


be used with single or double trolley wire. 





Form 1 Form 2 


Complete with stud bolts and lock washers, all sherardized. 


Diam. Bolts Diam. Tep 
for Trolley for Hanger 
Ear, Stud, Wt., Lbs 
Style No. Form : Inches Inches per 100 
82738 1 5% . % 350 
125724 2 % 5B 450 





List Price 
per 100 
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TYPE F EARS 
TYPE F CLAMPING EARS 





The type F ear is a screw clamp for round, 
grooved or Fig. 8 wire. The design has been very 
carefully determined, resulting in excellent stfength 
and staying qualities. The straight line ears in 
S-inch and 7-inch lengths are satisfactory for curves 


of long radius, 


TYPE F-3 STRAIGHT LINE EAR 





Malleable Iron—Sherardized—Length, 5 Inches 





: N Diam. Tap, : —PER 100— — 
Style No. Size Trolley Wire Inthes Wt., Lbs List Price 
47931 No. 00-0000 grooved &% 70 $ 50 00 
120483 No. 0-00 Fig. 8 5% 70 50 0O 
109340 No. 000-0000 Fig. 8 % 70 50 00 
Bronze—Length, 5 inches 
125739 No. 0 round 54 85 100 00 
125740 No. 00 round 5% 85 100 00 
125741 No. 000 round 5K 85 100 00 
125743 No. 0000 round 5% 85 100 00 
50885 No. 00-00000 grooved 5% 80 100 00 
125745 No. 0-00 Fig. 8 5% 80 100 00 
125746 No. 000-0000 Fig. 8 &% 80 100 00 
TYPE FP EARS 
Malleable Iron—Sherardized—Length 414 Inches 
Diam. Tap ———_————PrER 100 — ‘ 
Style No. Size Trolley Wire Inches Wt., Lbs. List Price 
250467 steel screws 00-0000 grooved 54 45 46 00 
250468 brass screws grooved 5% 45 52 90 
264093 steel screws Fig. 8 bs 45 46 00 
264094 brass screws Fig. 8 54 45 52 90 





Sherardized 
larly furnished with these ear 


All screws for Type F clamping ears are No. 18 
(.294 inches diameter) with 18 threads per inch. 
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steel screws are regu- 
ay 
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Style No. 

82672 
120563 
116800 


121610 
125747 
125748 
125750 

82671 
125752 
125753 


Style No. 
125754 


125755 


TYPE F-4 STRAIGHT LINE EAR 
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TYPE F EARS—Continued 


Malleable Iron—Sherardized—Length, 7 Inches 


Size Trolley Wire 


No 


No. 0-00 


No 


No. 
No. 
No. 


No 
No 
No 


. 00-0000 grooved 


Fig. 8 


. 000-0000 Fig. 8 


0 

00 

000 

. 0000 

. 00-0000 
. 0-00 


Diam. Tap, 
Inches 


% 


Nov Ne 
ON ON 


Bronze—Length, 7 Inches 


round 
round 
round 
round 
grooved 
Fig. 8 


No. 000-0000 Fig. 8 


TYPE F-6 STRAIGHT LINE EAR 


% 
% 
% 
% 
% 
% 


% 





Wt. Lbs. 
80 
80 
80 


90 
90 
90 
90 
85 
85 
85 





Malleable Iron—Sherardized—Length, 9 Inches 


Size Trolley Wire 
No. 00-0000 grooved 


Diam. Tap, 
Inches 


% 


Bronze—Length, 9 Inches 
No. 00-0000 grooved 


% 





Wt., Lbs. 
115 


125 
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List Price 


$ 58 00 
58 00 
58 00 


120 00 
120 00 
120 00 
120 00 
120 00 
120 00 
120 00 


List Price 
JO 00 


160 00 
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TYPE F EARS—Continued 


TYPE F CURVE EARS 





Malleable Iron—Sherardized—Length, 10 Inches 


Diam. Tap, 


———_—__——— PER 100 

Style No. Size Trolley Wire Inches Wt., Lbs. List Price 

49372 No. 00-0000 grooved 5% 100 $ 84 00 

120484 No. 0-00 Fig. 8 5% 100 84 00 

120485 No. 000-0000 Fig. 8 74 100 84 00 
Composition —Length, 10 Inches 

49373 No. 00-0000 grooved 54 110 170 00 





Malleable Iron—Sherardized—Length, 14 Inches 








‘ ! Diam. Tap, —_————_——_——_-PER 100 
Style No. Size Trolley Wire Inches Wt., Lbs. List Price 
152937 No. 00-0000 grooved 5% 185 110 00 
152938 No. 00-0000 Fig. 8 % 185 110 00 
TYPE FP FEEDER EAR 
Composition—Length, 4 Inches 

Lug will engage a feed wire up to 14 inch diameter. 
Per 100——_—_—_—_- 
Style No. Size Trolley Wire Wt., Lbs. List Price 


251711 00-0000 grooved 50 $100 00 
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Style Na 
125725 
125726 
125727 
125729 
125247 
125731 
125732 





Style No. 
125733 
125734 
125735 
125737 

48653 
125547 
109341 





Style No. 
160905 








No. 
No. 
No. 
No. 
No. 
No. 
No. 


No. 
No. 
No. 
No. 
No. 
No. 
No. 


No. 00-0000 grooved 


Westinghouse Line Material 


TYPE F EARS—Continued 


TYPE F FEEDER EARS 
Tinned For Soldering 





Composition—Length, 4 Inches 


Diam. Tap, 

Size Trolley Wire Inches 
0 round 58 
00 round 

000 round 

0000 round &% 
00-0000 grooved 5 
0-00 Fig. 8 5% 
000-0000 Fig. 8 % 


Composition—Length, 7 Inches 


Diam. Tap, 
Size Trolley Wire Inches 
0 round % 
00 round 5% 
000 round % 
0000 round 5% 
00-0000 grooved 5% 
0-00 Fig. 8 54 
000-0000 Fig. 8 5% 


Composition—Length, 7 Inches 


i Diam. Tap, 
Size Trolley Wire Inches 


Wt., Lbs 


80 
80 
80" 
80 
80 
80 
80 


Wt., Lbs. 


115 
115 
115 
115 
105 
105 
105 





Wt.,Lbs. 


90 
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PER 100 
List Price 


$120 00 
120 00 
120 00 
120 00 
120 OC 
129 00 
120 00 





PER 100-——_———— 
List Price 
140 00 
140 00 
140 00 
140 00 
140 00 
140 00 
140 00 


PER 100-——_——_—_- 
List Price 
120 00 
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TYPE F EARS—Continued 


TYPE F STRAIN EAR 
Tinned For Soldering 


Double Strain 


Section 6-A—Part I 





Malleable TrontSherardizat Leneth, 12 Inches 


Diam. Tap, 





Wt., Lbs. 


Style No. Size Trolley Wire Inches 
82735 No. 00-0000 grooved 5 145 
125756 No. 0-00 Fig. 8 % 145 
125757 No. 000-0000 Fig. 8 5% 145 
Composition—Length, 12 Inches 
47933 No. 00-0000 grooved 5% 160 
125758 No. 0-00 Fig. 8 54 160 
125759 No. 000-0000 Fig. 8 5% 160 
TYPE F-4 HALF STRAIN EAR 
Composition—Length, 8 Inches 
Style No. Size Trolley Wire Wt., Lbs. 
126269 No. 00-0000 grooved 100 
126270 No. 0-00 Fig. 8 90 
126271 No. 000-0000 Fig. 8 95 


TYPE F-6 HALF STRAIN 


PER: 00 : - 
List Price 


$140 00 
140 00 
140 00 


225 00 
225 00 
22 00 


PER 100 


List Price 


$100 00 


100 00 
100 00 





Malleable Iron—Sherardized—Length, 12 Inches 


Wt., Lbs. 
No. 00-0000 groove 150 


Style No. Size Trolley Wire 


171653 


PER 100 


List Price 


$140 00 
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WESTINGHOUSE MINE CLAMPS 


TYPE RE MINE CLAMP 
For Round, Groove, and 
Figure 8 Wire 









HeicHtT 24% INCHES 


MALLEABLE IRON SHERARDIZED—LENGTH 3 INCHES 


This clamp embodies in its make-up all of the tightened on the suspension to a locked joint be- 
desirable features of a mine clamp, perfect wheel tween the shoulder and the boss of the clamp regard- 
clearance, little head room, ease of installation, less of the alignment of the trolley wire. 
minimum weight, and is fool proof. It can be 


Diam. Tap, ————————— Per 100 


Style No. Size Wire Inches Wt., Lbs. List Price 
180417 No. 00-0000 groove 5% 65 $ 66 00 
180418 No. 00-0000 Fig. 8 5% 65 66 00 
220287 No. 00 round be 65 66 00 
221308 No. 000-0000 round 54 65 66 00 
239225 No. 0 round—bronze jaws 5g 65 110 00 


TYPE RE-1 MINE CLAMP 







Dy 








MALLEABLE IRON SHERARDIZED—LENGTH 3 INCHES HEIGHT 2 INCHES 


This clamp is similar to the type RE except that roof with expansion bolts. It has exceptionally 
it does not have the aligning feature. It is usually good wheel clearance, is very low and is mechanically 
used where suspensions are attached to the mine _ strong. 


Diam. Tap. ——_——_—_———_-—— Per 100 ————________ 
Style No Size Wire Tnches Wt., Lbs. List Price 
279361 No. 00-0000 grooved 5% 65 $51 00 
280229 No. 00-0000 Fig. 8 5% 65 51 0O 


Type BF wrenches for installing types RE and RE-1 mine clamps are listed in part VII of this section. 


Order by Style Number 
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WESTINGHOUSE MINE CLAMPS—Continued 


WEDGE TYPE CLAMP 





MALLEABLE IRON SHERARDIZED—LENGTH 4 INCHES 


This wedge clamp consists of four parts, 2 clamps, 
a housing and a pin. It can be very easily installed 
by driving the wedge home by means of a hammer 
or any tool at hand. When the wedge is driven 


Diam. Tap 
Style No. Description Inches 
289070 00-0000 Grooved wire De ee cmt cates 
291611 00-0000 Figure Eight wire BER Rafheb-e sista 





Enp View SHOWING 
WHEEL CLEARANCE 


tight, it will not loosen. The lips fit the wire for 
which they are made perfectly, and give a maximum 
of wheel clearance. The clamp can be supplied for 
grooved and Figure 8 wire. 








_ PER 100 
Wt., Lbs. List Price 
Se a ee Pel 5: chek Ava, «Bhs io’ sa ates 100 $62 50 
ROD Ce Ae PR an Fs «oa cleo a eae ¢ 100 62 50 


MECHANICAL FEEDER CLAMP 
TYPE RE-1 





ComposiITION LENGTH—3 INCHES 


This clamp is the same as the Type RE-1 except that it is made of Bronze and with a lug as part 


of one lip to take a 4/0 Feed Wire. 


Diam. Tap 
Style No. Description Inches 
285471 2/0 to 4/0 Grooved wire Be nate tere re ate 
285472 2/0 to 4/0 Figure Eight wire SGN, iktaream iets 


——— PER 100—-—— 


Wt., Lbs. List Price 
SS)» tal otepepeiareta ee AiR) Cetera ts 3: Daa 81 $125 00 
aR oT a UL SE god eng arate SELES iw: eV ual © 81 125 00 


840-77 














886 


Section 6-A 


By pital) 
t% 


Style No. 


Th 54928 
54930 


Style No, 


82655 
82773 


Style No. 


82661 
82776 





Westinghouse Line Material 


TYPE C SUSPENSIONS—Continued 


DOUBLE CURVE 


Diameter Stud, 


Malieable iron body and cap sherardized 


Diameter Stud 


Malleable iron body and cap sherardized 


SINGLE CURVE—DOUBLE TROL 


Diameter Stud, 


Malleable iron body and cap sherardized 


January, 1920 





————————-PEr 100 - ——————~ 
Wt.. Lbs. List Price 
345 $172 00 

277 116 00 


STRAIGHT LINE—DOUBLE TROLLEY—6-INCH CENTERS 








———_—_——— Per 100 - 
Wt.. Lbs. List Price 
Sie $397 OO 
436 285 00 


LEY—6-INCH CENTERS 





—PER 100 


Wt., Lbs. List Price 
600 $472 00 
464 360 00 
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STANDARD SPLICING SLEEVES 


These splicing sleeves have a safe mechanical trolley wheel. Machines of extreme precision are 
strength and are at the same time slender enough employed in the manufacture of these splicers. 
not to interfere with the smooth running of the High grade drawn brass rod is used. 






ae ARP LAE YS EEA 





Length and 


Greatest 
Diameter, PER 100 
STYLE No. Size Trolley Wire Inches Wt., Lbs. List Price 
87514 No. 0 round 10x % 48 $132 00 
87513 No.0 round 15x % 15 180 00 
87516 No.00 roundor@ grooved 10x 45 132 00 
87515 No.00 round or0- grooved 16.x°33 76 200 00 
141145 No. 00. round or0 grooved 18x 84 270 00 
92232 No. 000 round or 00 grooved 11x %% 70 200 00 
87517 No. 000 round or 00 grooved 18 x 3% 115 300 00 
92233 No. 0000 round or 000 grooved 12x % 104 270 00 
87518 No. 0000 round or 000 grooved 20x % 174 420 00 
92234 No. 0000 grooved 12x% 104 270 00 
87519 No. 0000 grooved 20x % 164 420 00 


EMERGENCY SPLICING SLEEVES 


This is a mechanical splicer in which the trolley with each splicer. Each size of splicer has a mecian- 
wire is held by means of tempered steel wedges as ical strength greater than the wire which it is in- 
shown in cut. Two of these wedges are furnished tended to hold. No soldering is necessary. 


ea ea i 





MapE oF ExTRA STRONG COMPOSITION 


Length, Greatest Diam., ————PErR 100—————_ 
Style No. Size Trolley Wire Inches Inches Wt., Lbs. List Price 
247941 No. 0 round 10 Lu. 69 $130 00 
247942 No. 00 round or0Q_ grooved 10 34 70 140 00 
247943 No. 000 round or 00 grooved 10 RB 83 160 00 
247944 No. 0000 round or 000 grooved 15 i 120 200 00 
247945 No. 0000 grooved 15 15 137 220 00 
247946 No. 0 round in one end and 
00 grooved in other end 10 R 85 160 00 
247947 No. 00 Fig. 8 10 a 63 140 00 
247948 No. 000 Fig. 8 15 - 100 200 00 
247949 No. 0000 Fig. 8 15 a 159 220 00 
140183 Extra steel wedges for above ai a sat 6 00 
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CLARK SPLICING EARS 


WITHOUT BOSS 
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Style No. 


125794 
125795 
119890 
119891 


154794 
154795 
154796 


154797 


121561 
126387 
121562 
151111 


Form 


ss fs 


w 


woe & Ww 


WITH BOSS 





Form 1 
CoMPOSITION-—LENGTH, 12 INCHES 


= 
Py 


¢ 


WimeraiNtehs 


Form 3 


ComposITION—LENGTH, 15 INCHES _ 


Size Wire 


Length, 


No. 0 Fig. 
No. 00 Fig. 
No. 000 Fig. 
No. 0000 Fig. 


Length, 


No. 0 Fig. 
No. 00 Fig. 
No. 000 Fig. 


No, 0000 Fig. 


Diam. Top, 


Inches 


12 inches without Boss 


8 


8 
8 
8 


No boss 
No boss 
No boss 
No boss 


15 Inches with Boss 


8 
8 
8 


8 


5% 


% 
% 


% 


Combination Splicers with Boss 
No. 0 round and 00 Fig. 8 


No. 00 round and 00 Fig. 8 
No. 000 round and 00 Fig. 8 
No. 0000 rd. and 0000 Fig. 8 


Wt., Lbs. 


85 
90 
100 
105 


150 
150 
165 


165 


115 
115 
125 
160 





PER 100-—_————- 
List Price 


$176 00 
194 00 
216 00 
230 00 


290 00 
300 00 
320 00 


340 00 


320 00 
330 00 
340 00 
350 00 
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TYPE U TROLLEY WIRE SPLICERS 


This is an improved trolley wire splicer with the that point, allowing a smooth passage of the trolley 
same type of approach as that used in the Westing- wheel when passing under the splicer. These 
house-Cleveland Splicer. The approach encircles  splicers are made of high grade bronze composition. 
the trolley wire where it bends to enter the splicer The wire is held by )4-inch x 1-inch sherardized 
proper and tapers off to the end of the approach cup pointed set screws. 
leaving a V-shaped exposure of the trolley wire at 





StyLeE No. 279145 


WITHOUT BOSS—COMPOSITION—LENGTH 10 INCHES 


———_—————Per 100————————- 
Style No. Size Wire Weight Lbs. List Price 
279145 No. 0 and 00 Round and Grooved 100 $170 00 
279146 No. 000 Round and Grooved 120 180 00 
279147 No. 0000 Round and Grooved 130 200 00 





StyLE No. 279148 


WITH 5-INCH BOSS—COMPOSITION—LENGTH 15 INCHES 


Per 100 
Style No. Size Wire Weight Lbs. List Price 
279148 No. 0 and 00 Round and Grooved 185 $275 00 
279149 No. 000 Round and Grooved 190 285 00 
279151 No. 0000 Round and Grooved 210 300 00 


Order by Style Number 
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WESTINGHOUSE TROLLEY WIRE CHUCKS 


For Round, Grooved, and Fig. 8 Wires 


These chucks, or tapered split sleeves, are made Westinghouse automatic section insulators—for 
of special steel and are sherardized. They are in- round, grooved, and Fig. 8 wires. 
tended for use with the following devices only: Any given size of chuck wilktgecurely, hold wa 


Westinghouse Cleveland splicers—for round and new wire of the size indicated or the same size 


‘grooved wires only. wire which is worn to the equivalent of one size 


Westinghouse type KB section insulators—for smaller. 
round, grooved, and Fig. 8 wires. 


List Price 

Size Wire Round Wire Grooved Wire Fig. 8 wire Per 100 
0 167524 162416 145973 $42 00 
00 162416 167525 145974 42 00 
000 167526 167527 145975 42 00 
0000 167528 167529 145976 42 00 





TROLLEY PROTECTING ARMOR 





These armors offer an excellent means of reduc- defer making a renewal of the wire. In such cases, 
ing the wear on the trolley wire at or near suspen- these armors may be employed to excellent advan- ; 
sion points, frogs, crossings, and section insulators, tage. 


ae oe Pepiene ing a 4 "2 oa va Made of sheet brass or cold rolled copper .04 inch 
reducing maintenance cost, and minimizing trouble thick, in four-foot lengths and bent in U shape to 
calls. . 2 : 

permit of easy attachment to wire. 


Very frequently trolley wire becomes worn to its 
safe limit in certain places, but it may be desired to 


a = —_ S17 1 ROLLEY. W1IRE,_——_ Approx. Wt., ——_—_——STYLE No.———___—- List Price 
Round Grooved Fig. 8 Lbs. Per 100 Brass Copper Per 100 
0 ee ae es 60 135087 135094 $240 CO 
00 0 0 65 135088 135095 250 00 
000 00 eae 75 135089 135096 260 00 
oa 000 00 75 135090 135097 270 0O 
0000 ace 000 80 135091 135098 300 00 
0000 saan 85 135092 135099 315 OO 

0000 90 135093 135100 335 00 


WOODEN CONTACT INSULATORS 


This form of insulator is used to prevent feeder halves, of seasoned hard wood, thoroughly impreg- 
and electric light wires from coming into contact nated to exclude moisture and to prevent deteriora- 
with trees or with each other. They are made in tion, and are grooved in the center to fit the wire. 


peciea ndcntba a ace EET ON ek Gira. Se REE FE oars ot te net 
eve ara sic A ca ate ROR San pepe fe a 
‘ : A 








Length, Diam. Hole, PER 100————_ 
Style No. Inches Inches Wt., Lbs. List Price 
126962 12 5% 42 $32 OO 
126966 12 % 84 34 00 
126970 12 1% 141 40 00 
126963 18 5% 63 36 00 
126967 18 % 126 36 00 
1236971 18 1% 211 42 00 
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TROLLEY FROGS 
DETROIT TROLLEY FROGS 


The inherent short-comings of the ‘‘old style’”’ frog, 
which until recently was in such general use, are 
properly chargeable with a large percentage of the 
total overhead maintenance cost and with most of 
the troubles resulting from ‘‘wild” trolley wheels. 
With that frog it is necessary to use three different 
angles of divergence depending upon the degree of 
track turn-out. If the number of cars in one direc- 
tion is greater than in the other, the resulting wear 
of the frog on the pan will often misguide the wheel. 
The “‘old style’”’ trolley frog must be placed so far in 
advance of the switch point that-the extreme angul- 
arity of the trolley wheel on the wire results in the 
rapid wearing away of the latter. 

All of these troubles disappear with the use of the 
Westinghouse-Detroit frog when installation is 
made in accordance with the very simple directions 
given below. 

This frog is the original Detroit pattern with 
only such improvements as have been approved by 
the original designer. It has been used by several 
large companies for the past 20 years. 





Advantages—The advantages of this frog may 
be summed up as follows: 

1. It is very strong and cannot buckle. 

2. It is and will always remain smooth under- 
running. 

3. The wheel travels but a short distance on its 
flanges; this reduces arcing and prolongs the life of 
frog and wheel. 

4, The groove in the pan prevents wobbling of 
the wheel and prevents the wheel from taking the 
turn-out when the car is passing on the straight 
line with a defective trolley wheel or with inferior 
track conditions. At the same time this groove 
never prevents the wheel from following the car 
into the turn-out. 

5. It is made only in the one angle (12 degrees) 
and can be used on any turn-out regardless of the 
degree of curvature. 


For Any Degree of Turnout 


The bodies of these frogs are made of malleable 
iron sherardized or composition and are complete 


with composition flexible approaches. These ap- 
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6. It can be placed farther from the track frog, 
and thus nearer to the switch point, than is pos- | 
sible with the ‘‘old style” trolley frog, thereby pro- 
viding a more natural path for the wheel by min- 
imizing its angular position on the wire, prolong- 
ing the life of the wire accordingly, and preventing 
disengagement of the wheel. 

7. The curve wire may be run through the frog 
and dead-ended in a strain guy, relieving the 
straight line of undue strains and permitting the 
frog to bé readjusted or renewed without disturbing 
the line and without the use of block and tackle. 

8. The frog is provided with composition ap- 
proaches, the length and’ flexibility of which are 
such that the wheel takes the frog without any im- 
pact or hammer blow, thus preventing crystalliza- 
tion of the wire. 

9, It has ample space and has a “preventer” on 
the double end. This prevents a wild wheel from 
jamming and makes unnecessary an additional 
preventer. 

10. It will outlast five or six ‘‘old style” frogs. 


hee wee (8 Feel 


Directions for Installing—On all curves up to 
and including an 80-foot radius and when the trol- 
ley wire is from 18 to 20 feet high, the center of the 
Detroit frog should always be placed over a point 
18 feet from the track frog toward the switch 
point. On longer radius curves this distance is in- 
creased accordingly. In this position the angle of 
the frog (12 degrees) will be maintained to the first 
single curve pull-over, provided the latter is pro- 
perly located. 


Pag natn ear 


proaches are fastened to the body with stove 
bolts. All malleable castings and steel bolts are 
sherardized. 


—_—_—___——— EACH | 
STYLE Nos. Overall List Price ; 
Malleable Composition Size and Type Length Net Malleable Composition hy 
Iron Bodies Bodies Turn-out of Wire Inches Wt. Iron Bodies Bodies { 
167514* 167510* Right-hand 00 round or grooved 37% 14 $11 00 $16 0O ; 
146360 146356 Right-hand 000 round or grooved 3714 14 11 00 16 00 
146361 146357 Right-hand 0000 round or grooved 37% 14 11 00 16 00 i 
183148 159493 Right-hand 00 «Fig. 8 37% 14 11 00 16 00 (] 
183149 159494 Right-hand 000 Fig. 8 37% 14 11 00 16 00 ) 
183150 159495 Right-hand 0000 Fig. 8 371% 14 11 00 16 00 ' 
167516* 167512* Left-hand 00 round or grooved 374% 14 11 00 16 00 | 
146370 146366 Left-hand 000 round or grooved 37% 14 11 00 16 00 | 
146371 146367 Left-hand 0000 round or grooved 37% 14 11 00 16 OO 
183151 159497 Left-hand 00 Fig. 8 37% 14 11 00 16 OO 
183152 159498 Left-hand 000 Fig. 8 37% 14 11 00 16 00 
_ 183153 159499 Left-hand 0000 Fig. 8 37% 14 11 00 16 00 


*Covers frogs specially adapted for use with shallow 3 and 4-inch wheels. These will work equally well with the standard 


interurban wheel. 
V-Shaped Detroit Frogs 


——____—_____—_———. Eacu 
—_—_——STYLE Nos.————— List Price ry 
Malleable Composition Size and Type Net Malleable Composition 
Iron Body Body of Wire Wt. Tron Bodies Bodies 
162390 162386 00 round or grooved f 14 $11 00 a $16 OO 
162391 162387 000 round or grooved{ 14 11 00 16 00 
162392 162388 0000 round or grooved f 14 11 00 16 00 


+Can be furnished for Fig. 8 wire when specified. 
840—46 
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TROLLEY FROGS—Continued 


TYPE BR TROLLEY FROGS 
The Trolley Wheel Never Travels On Its Flanges 


15 Degrees 





The type BR frog can be installed nearer to a 
point directly over the track switch-point than any 
other type, thereby increasing the life of the trol- 


be obtained on account of practically a continuous 
contact of the tread of the wheel during the period 
of transition. 








ley wire on the straight line approaching the frog . j 
by preventing the grind of the trolley wheel riding Trolley wheels last longer when operating in 
angularly at this point. connection with the type BR frog, as the flange is 


There is no bump to the wheel while passing not subjected to frictional wear at this point. 
through the type BR frog, and higher speeds can 


Malleable Iron Body Sherardized With Bronze Approaches 


Overall ——_—_——— EAcu 

Length, Net Wt., List 
Style No. Turnout Size and Type of Wire Inches Lbs. Price 
221271 Right-hand 00 round or grooved 32 1334 $9 00 
221272 Right-hand 000 round or grooved 32 13% 9 00 
221273 Right-hand 0000 round or grooved 32 1334 9 00 
221274 Right-hand 00 Fig. 8 S20" 1334 9 00 
221275 Right-hand 000 Fig. 8 32 1334 9 00 
221276 Right-hand 0000 Fig. 8 32 1334 9 00 
221277 Left-hand 00 round or grooved 32 1334 9 00 
221278 Left-hand 000 round or grooved 32 1334 9 00 
221279 Left-hand 0000 round or grooved 32 1334 9 00 
221280 Left-hand 00 Fig. 8 32 13% 9 00 
221281 Left-hand 000 Fig. 8 32 13% 9 00 
221282 Left-hand 0000 Fig. 8 32 1334 9 00 


8 Degrees 





The type BR frog for 8 degrees has the same from 30 to 75 feet, on longer radius curves the 
general characteristics as the 15-degree type BR 8-degree is better adapted. For high-speed inter- 
frog. While the 15-degree frog lends itself admir- urban work where long turnouts on sidings are 
ably to city work on curves, having a radius of _ used, the 8-degree frog gives better results. 


Malleable Iron Body Sherardized With Bronze Approaches 


Overall —____—_—- EACH: 

Length, Net Wt., List 
Style No. Turnout Size and Type of Wire Inches Lbs. Price 
237026 Right-hand 00 round or grooved 32 1334 $9 00 
237027 Right-hand 000 round or grooved 32 1334 9 00 
237028 Right-hand 0000 round or grooved 32 1334 9 00 
237029 Right-hand 00. «Fig. 8 32 133% 9 00 
237030 Right-hand 000 Fig. 8 S2 1334 9 00 
237031 Right-hand 0000 Fig. 8 32 1334 9 00 
237032 Left-hand 00 round or grooved 32 13% 9 00 
237033 Left-hand 000 round or grooved 32 133% 9 00 
237034 Left-hand 0000 round or grooved 32 133% 9 00 
237035 Left-hand 00 «Fig. 8 32 1334 93 00 
2370386 Left-hand 000 Fig. 8 32 1334 9 00 
237037 Left-hand 0000 Fig. 8 32 13% 9 00 
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BRONZE TROLLEY FROGS 





These frogs are made of high strength copper alloy. The wire is held by malleable iron jam nuts. 
The frog has four pull-off rings which insures perfect adjustment of position when making installation. 
Frogs are listed both with and without wearing plates. A wearing plate or half sole should be used to 
prolong the life of these frogs at points where the traffic is heavy. 


5 ————_—__—_— Eacx ——__—_—_—___ 
Style No. Style No. p List Price List Price 
without with without with 
Wearing Wearing Wearing Wearing 
Plate Plate Description Net Weight Plate Plate 
Twenty Degree Angle 
124755 125909 Right hand for No. 1-0 or 2-0 round or groove wire 7 $ 8 40 $ 8 60 
249377 159464 Right hand for No. 1-0 or 2-0 Figure 8 wire 7 8 ~40 8 60 
82711 125910 Right hand for No. 3-0 or 4-0 round or groove wire 7% 9 00 9 20 
249378 159465 Right hand for No. 3-0 or 4-0 Figure 8 wire 71% 9 00 9 20 
124756 125911 Left hand for No. 1—0 or 2-0 round or groove wire 7 8 40 8 60 
249379 159466 Left hand for No. 1-0 or 2-0 Figure 8 wire 7 8 40 8 60 
82712 125912 Left hand for No. 3-0 or 4-0 round or groove wire 714 9 00 9 20 
249380 159467 Left hand for No. 3-0 or 4-0 Figure 8 wire 7% 9 00 9 20 
124757 125913 V-shape for No. 1-0 or 2-0 round or groove wire 7 8 40 8 60 
249381 159468 V-shape for No. 1-0 or 2-0 Figure 8 wire 7 8 40 8 60 
82713 125914 V-shape for No. 3-0 or 4-0 round or groove wire 714 9 00 9 20 
249382 159469 V-shape for No. 3-0 or 4-0 Figure 8 wire 714 9 00 S 20 
Fifteen Degree Angle 
82714 125916 Right hand for No. 1-0 to 4-0 round or groove wire 8 10 50 10 70 
249383 159470 Right hand for No. 1-0 to 4-0 Figure 8 wire 8 10 50 10 70 
82715 125918 Left hand for No. 1-0 to 4-0 round or groove wire 8 10 50 10 70 
249384 159471 Left hand for No. 1-0 to 4-0 Figure 8 wire 8 10 50 10 70 
82716 125920 V-shape for No. 1-0 to 4-0 round or groove wire 8 10 50 10 70 
249385 159472 V-shape for No. 1-0 to 4-0 Figure 8 wire 8 10 50 10 70 
Eight Degree Angle 
82717 125922 Right hand for No. 1-0 to 4-0 round or groove wire 9 13 00 13 20 
249386 159473 Right hand for No. 1-0 to 4-0 Figure 8 wire 9 13 00 13 20 
82718 125924 Left hand for No. 1-0 to 4-0 round or groove wire 9 13 00 Toe 
249387 159474 Left hand for No. 1-0 to 4-0 Figure 8 wire 9 13 00 13 20 
82719 125926 V-shape for No. 1-0 to 4-0 round or groove wire 9 13 00 13 20 
249388 159475 V-shape for No. 1-0 to 4-0 Figure 8 wire 9 13 00 13 20 
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TROLLEY FROGS—Continued 


WEARING PLATES FOR TROLLEY FROGS AND CROSSINGS 





This device consists of die-punched shapes of 
special iron, 1-inch thick, fitting the pans of the 
various frogs and crossings as specified below. 
They prevent the trolley wheel from wearing and 
cutting into the pan and thus give a much longer 


life of the frog or crossing. They can be readily 
attached to old style frogs and crossings which are 
already on the line, by simply placing the plate in 
position and bending the ends over the edges of the 
pan. No special tools or solder are required. 


-———————PErR 100 ———_——_,, 


Style No. Adaptation Wt., Lbs. List Price 
125927 For 20 degree right-hand or left-hand frogs 50 $20 00 
125928 For 20 degree V-shape frogs 50 20 0O 
125929 For 15 degree right-hand or left-hand frogs 50 20 00 
125930 For 15 degree V-shaped frogs 50 20 00 
125931 For 8 degree right-hand, left-hand or V-shape frogs 50 20 00 
127205 For 30-90 degree adjustable crossings, No. 127209 and No. 123917 50 20 00 
127206 For 90 degree rigid crossings, No. 127210 and No. 49380 50 20 00 
127207 For 35 degree rigid crossing, No. 126032 50 20 00 
127208 For 15 degree rigid crossing, No. 49383 50 20 00 


FLEXIBLE APPROACHES 


These approaches are made of high-grade com- 
position metal, six inches long, and are adapted for 
use in connection with Westinghouse- Detroit frogs, 
Westinghouse metallic crossings, Westinghouse in- 





For ROUND OR GROOVED WIRE 


Size and Type 


Style No. of Wire 
241022 0 round or grooved 
188424 00 round or grooved 
188425 000 round or grooved 
188426 0000 round or grooved 
188427 0 Figure 8 
188428 00 «Figure 8 
188429 000 Figure 8 
188430 0000 Figure 8 


sulated adjustable crossings, and Westinghouse 
section insulators. Sherardized stove bolts or car- 
riage bolts will be included when specified. If not 
specified, approaches will be shipped without bolts. . 





Wt., Lbs. List Price 
65 $100 00 
70 100 00 
75 100 0O 
80 100 00 
65 100 00 
70 100 00 
75 100 0O 
80 100 00 
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TYPE MK TROLLEY FROGS 


Malleable Iron Body Sherardized With Bronze Approaches 


15 Degrees 





————— Eacu 

Overall Length Net Wt. List 
Style No. Turnout Size and Type of Wire Inches Lbs. Price 
246732 Right-hand 00 round or grooved Dare 10 $7 6O 
246733 Right-hand 000 round or grooved gaye 10 7 60 
246734 Right-hand 0000 round or grooved 215 10 7 60 
246735 Right-hand ° 00 Fig. 8 21s 10 7 60 
246736 Right-hand 000 Fig. 8 2142 10 7 60 
246737 Right-hand 0000 Fig. 8 2177 10 7 60 
246738 Left-hand 00 round or grooved 217% 10 7 60 
246739 Left-hand 009 round or grooved a 10 7 60 
246740 Left-hand 0000 round or grooved 21% 10 7 60 
246741 Left-hand 00 Fig. 8 217 10 7 60 
246742 Left-hand 000 Fig. 8 aun 10 7 60 
246743 Left-hand 0000 Fig. 8 oA 10 7 60 

20 Degrees 








———-———- ACH Sian 
Overall Length Net Wt. List 

Style No. Turnout Size and Type of Wire Inches Lbs. Price 
246720 Right-hand 00 round or grooved 18” 9 $7 10 
246721 Right-hand 000 round or grooved 18” 9 710 
246722 Right-hand 0000 round or grooved 18” 9 710 
246723 Left-hand 00 round or grooved 18 9 Tao 
246724 Left-hand 000 round or grooved 18” 9 710 
246725 Left-hand 0000 round or grooved 18” 9 of pO) 
246726 Right-hand 00 Fig. 8 18” 9 rh 
246727 Right-hand 000 Fig. 8 18” 9 710 
246728 Right-hand 0000 Fig. 8 18” 9 710 
246729 Left-hand 00 Fig. 8 18” 9 nel O 
246730 Left-hand 000 Fig. 8 18” 9 ako 
246731 Left-hand 0000 Fig. 8 18 9 41°C 
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TROLLEY FROGS—Continued 


TYPE RF TROLLEY FROGS 
15 Degrees 


Composition Body 





All styles are complete with Westinghouse com- 
position flexible approaches. All malleable iron fit- 
tings and steel bolts are sherardized. ’ 

This type has ample space and a ‘‘preventer’’ on 
the double end to prevent a wild wheel from jam- 


ming. It also has wedges which hold the wire in 
place while renewing approaches. The over-all 
length is 33 inches with approaches. 

This frog is made only in composition. 


—— CH———_- 
Style No. ‘Turnout Size and Type of Wire Wt., Lbs. si List Price 
188335 Right-hand 00 round or grooved 15 $14 00 
188336 Right-hand 000 round or grooved 15 14 00 
188337 Right-hand 0000 round or grooved 15 14 00 
188341 Right-hand 00 «Figure 8 15 14 00 
188342 Right-hand 000 Figure 8 15 14 00 
188343 Right-hand 0000 Figure 8 15 14 00 - 
188338 Left-hand 00 round or grooved 15 14 00 
188339 Left-hand 000 round or grooved 15 14 00 
188340 Left-hand 0000 round or grooved 15 14 00 
188344 Left-hand 00 = Figure 8 15 14 00 
188345 Left-hand 000 Figure 8 15 14 00 
188346 Left-hand 0000 Figure 8 15 14 00 


TYPE W TROLLEY FROGS 


15 Degrees, 3 Way 
Composition Body 





All styles are complete with Westinghouse com- 
position flexible approaches. All malleable iron 
castings and steel bolts are sherardized. 

This type of frog has ample space and ‘‘pre- 
venters” on the three-way end, thus preventing a 


Style No. Size and Type of Wire 
186838 00 round or grooved 
186839 000 round or grooved 
186840 0000 round or grooved 
188323 00. =©Figure 8 
188324 000 Figure 8 
188325 0000 Figure 8 


wild wheel from jamming. It also has wedges 
which hold the wire in place while renewing ap- 
proaches. The over-all length is 2 feet 94 inches 
with approaches. 

This frog is made only in composition. 





EAcH 
Wt., Lbs. List Price 
1814 $20 00 
18% 20 00 
184 20 00 
184 20 00 
18% 20 00 


18% 20 00 
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WESTINGHOUSE RIGID METALLIC CROSSINGS 


The design of these crossings has been very care- 
fully worked out so as to properly distribute the 
material, secure satisfactory transition of the wheel 
and obtain maximum life. 


The bodies of these crossings are of malleable 
iron or composition metal and are complete with 
four Westinghouse composition flexible approaches. 
These approaches are fastened to the body of the 
crossing with stove bolts on the 15, 35, and 90-degree 


crossings and by carriage bolts on the 18 and 
23-degree crossings. The carriage bolts are so 
placed in the end lugs that when a nut is unscrewed 
the bolt will not drop out. Wedges which hold the 


wire in place while the approaches are being re- 
newed, are also supplied on the 18 and 23-degree 
crossing. 

All malleable iron castings and steel bolts are 
sherardized. 





18-DEGREE CROSSING 





35-DEGREE CROSSING 








Total EacH 
STYLE NUMBER Overall List Price 
Malleable Composition , Length, Weight, Malleable Composition 
Iron Body Body Size and Type of Wiré Inches Lbs. Iron Body Body 
15-Degree Crossings 

181537 181534 00 round or grooved 3534 15 $1100 $16 OO 
181538 181535 000 round or grooved 3534 15 1100 16 OO 
181539 181536 0000 round or grooved 3534 15 11 00 16 OO 
181543 181540 00 Figure 8 3534 15 11 00 16 OO 
181544 181541 000 Figure 8 3534 15 11 00 16 00 
181545 181542 0000 Figure 8 3534 15 1100 16 0O 

18-Degree Crossings 
181555 181552 00 round or grooved 35% 13 11 00 16 OO 
181556 181553 000 round or grooved 35% 13 11 00 16 00 
181557 181554 0000 round or grooved 35% 13 11 00 16 OO 
181561 181558 0O Figure 8 35% 13 11 00 16 OO 
181562 181559 000 Figure 8 35% 13 11 00 16 00 
181563 181560 0000 Figure 8 351% 13 11 00 16 00 

23-Degree Crossings 
181573 181570 00 round or grooved 3034 12 10 00 15 00 
181574 181571 000 round or grooved 303% 12 10 00 15 00 
181575 181572 0000 round or grooved 303% 12 10 OO 15 0O 
181579 181576 00 Figure 8 303% 12 10 00 15 0O 
181580 181577 000 Figure 8 303% 12 10 0O 15 00 
181581 181578 0000 Figure 8 303% 12 10 00 15 00 

35-Degree Crossings 
181591 181588 00 round or grooved 23% 10 10 00 15 00 
181592 181589 000 round or grooved 23% ‘ 10 10 00 15 00 
181593 181590 0000 rotind or grooved 23% 10 10:00 15 00 
181597 181594 00 Figure 8 23% 10 10 0O 15 00 
181598 181595 000 Figure 8 23% 10 10°00 15 00 
181599 181596 0000 Figure 8 23% 10 10 00 15 00 
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i 90-DEGREE CROSSING 
Total 
——— StyLE NUMBER — Overall 
Malleable Composition Length, 
Iron Body Body Size and Type of Wire Inches 
90-Degree Crossings 
181608 181605 00 round or grooved 2334 
181609 181606 000. round or grooved 2334 
181610 181607 0000 round or grooved 2334 
181614 181611 00. ~-Figure 8 2334 
Phd 181615 181612 000 Figure 8 2334 
i} 181616 181613 0000 Figure 8 2334 
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RIGID METALLIC CROSSINGS—Continued 








————- - EACH - — 
List Price 

Weight, Malleable Composition 
Lbs. Iron Body Body 
11 $9 OO $12 OO 
11 9 00 12 00 
11 9 00 12 00 
11 9 00 12 00 
11 9 00 12 00 
11 9 00 12 00 


ADJUSTABLE METALLIC CROSSINGS 


For Angles of 30 to 90 Degrees 


The bodies of these crossings are made 
of malleable iron or composition metal 
and are complete with four composition 
flexible approaches. Alliron and steel parts 
are sherardized. Two forms are supplied. 


Form 1 has approaches fastened to the 
body with stove bolts. 


Form 2 has approaches fastened to body 
with carriage bolts and has deflector bars 
for preventing jamming due to a wild 
trolley wheel. Wedges are provided on 
Form 2 crossings for holding the wire in 
place while renewing approaches. 


——STYLE NUMBER 





Malleable Composition 
Iron Body Body Size and Type of Wire 
Form 1 
181627 154072 00 round or grooved 
181628 157151 000 round or grooved 
181629 157152 0000 round or grooved 
181633 181630 00 Figure 8 
181634 181631 000 Figure 8 
181635 181632 0000 Figure 8 
Form 2 
181645 181642 00. =round or grooved 
181646 181643 000 round or grooved 
181647 181644 0000 round or grooved 
181651 181648 00 = Figure 8 
181652 181649 000 Figure 8 
181653 181650 0000 Figure 8 





Form 1—METALLIC 





Form 2—METALLIC 





_ EACH 
List Price 

Weight, Malleable Composition 
Lbs. Iron Body Body 
18 $12 OO $16 OO 
18 12 00 16 OO 
18 12 00 16 00 
18 12 0O 16 00 
18 12 00 16 00 
18 12 00 16 00 
20 13 00 17 00 
20 13 00 17 OO | 
20 13 00 17 00 
20 13 00 17 00 
20 13 00 17 0O 
20 13 00 17 00 
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For Voltages Up to 750 


Section 6-A—Part I 





These fixed-angle crossings will be found satis- 
factory for any angle of crossing within three degrees 
over or under the rated angle. A continuous wire 
may rest in the groove on the top of the wood body 
or the wire may be terminated at the clamps. Simi- 
larly, the crossing pan wire may be attached with- 
out cutting the wire. 


Style No. Crossing Angle 
119317 15-degree, right-hand 
147946 15-degree, -eft-hand 
177321 20-degree, right-hand 


The wood portion is made from carefully selected 
straight-grained hickory, air dried and impregnated. 
The end castings and the crossing pan are the same 
high-grade composition metal which we use for all 
similar work. These crossings are adapted for 
round or grooved wires, 





Overall Length, - EAcH ; —. 
Inches Wt., Lbs. List Price 
4916 18 $36 O00 
496 18 36 00 
58 22 36 00 


TYPE KD ADJUSTABLE INSULATED CROSSINGS 


For Voltages Up to 750 





The type KD adjustable insulated crossing con- 
sists of a length of carefully selected straight- 
grained hickory, air dried and impregnated, and 
attached to which are malleable iron or composition 
end castings and a metallic crossing adjustable 


from 53 to 90 degrees. Westinghouse standard 
composition flexible approaches are included with 
all styles of this crossing. It is not necessary to 
cut either of the trolley wires. The over-all length, 
including the approaches, is 47 inches. 








- — EAcH 

———STYLE NUMBER aa E Ce = 
Malleable Compositon Malleable Composition 
Iron End End Iron End _End 
Castings Castings Size and Type of Wire Wt., Lbs. Castings Castings 
163691 163687 00 round or grooved 19 $30 0O $35 00 
163692 163688 000 round or grooved 19 : 30 00 35 00 
163693 163689 0000 round or grooved 19 30 00 35 00 


SECTION INSULATORS 
TYPES HR AND HR-2 SECTION INSULATORS—750 Volts 


These section insulators consist of a length of 
second-growth hickory, impregnated to exclude 
moisture, complete with malleable iron or composi- 
tion end castings and Westinghouse composition 
flexible approaches. A feeder lug is part of each 


end casting. The fiber runner gives 8 inches of in- 
sulation and is made in two parts either of which is 
readily renewed by simply removing a bolt. The 
overall length is 3 feet 63g inches with approaches. 
Two types are supplied. 





reg em Ojo) dy 
Type HR-2 has approaches fastened with carriage 


bolts and is provided with wedges which hold the 
wire in place. Type HR has stove bolts, no wedges. 


STYLE NumMBER-——__—_—_— 
Type HR Type HR-2 
Malleable Composi- Malleable Composi- 


Unless otherwise ordered, type HR and HR-2 


section insulators are furnished with the center 
support casting tapped for 54-inch stud. 





List Price Eacu 


Type HR Type HR-2 
Wt., Malleable Composi- Malleable Composi- 


899 



































fi 
Iron End tion End Iron End tion End Lbs. Iron End tio d I E i i 
Castings Castings Castings Castings Size of Wire Each Castings Caches Casey Caeunea Wa 
163667 163663 185370 185367 30 roundorgrooved 18 $16 00 $20 00 16 50 . 
163668 163664 185371 185368 900 round or grooved 18 16 00 20 00 er 50 aah BO 
163669 163665 185372 185369 0000round or grooved 18 16 00 20 00 16 50 20 50 
184200 Complete extra runners. (Two required per insulator.) 1 2 60 2 60 2 60 2 60 
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SECTION INSULATORS—Continued 


TYPE KB SECTION INSULATORS 
750 Volts 





This section insulator is exceptionally strong and 
light. It cannot buckle. All wearing parts are 
easily renewed. Two strong, well seasoned and im- 
pregnated hickory bars take the stress. 

Vertical slots are provided in the hickory bars. 
Into these slots the end castings fit. The stress is 
thus transmitted from the castings to the bars. The 
bolts take no shearing stresses merely clamp the 
end castings to the bars. The KB section insulator 
will sustain a greater tensile stress than will a 
Phono-Electric 4/0 wire. 

Sherardized malleable iron caps enclose the ends 
of the hickory bars and effectively protect against 
splitting. They also protect the ends of the wood 
against injury from “wild” trolley wheels. 

A renewable flexible approach is arranged at each 
end, The approach takes most of the wear and 


prevents crystallization of the trolley wire. It can 
be easily renewed without disturbing the body of 
the section insulator or the trolley wires. 

A hard fiber runner is provided. It has bronze 
tips which take the brunt of the arcing. By remov- 
ing two cotter keys, the runner can easily be reversed 
or renewed. 

The bolt holding the supporting yoke to the side 
bars prevents the fiber runner from rising up, even 
though the arcing tips are worn through. 

Tapered chucks, the same as are used with the 
Westinghouse-Cleveland splicers, securely hold the 
trolley wire in the end castings. 

Feeder lugs are arranged on each end casting. 
This makes it possible to feed energy into either end 
of the section insulator, or to connect a “jumper” 
across it. 





The middle casting (supporting yoke) is regularly 
furnished tapped for 5%-inch stud. When 34-inch 
tap is wanted, it must be so ordered. 

The insulation distance is 7 inches and the length 





STYLE NUMBER 


Round Wire Grooved Wire Fig. 8 Wire 
199175 199179 199183 
199176 199180 199184 
199177 199181 199185 
199178 199182 199186 
180318 Extra fiber runner for above.......-+-+++++-++ 
225647 Extra micarta runner for above......+-++++++: 





over all, including the flexible approaches, is 3444 
inches. 

Alliron parts are sherardized. Runner is of fiber. 
Micarta runner, Style No. 225647, can be supplied, 
adding 50 cents to list price of insulator. 





EacH 


Size Wire Wt., Lbs List Price 

0 15 $18 00 

00 15 18 00 

000 15 18 00 

0000 15 18 00 

5 ako cole aoe aha he aile tors 1 1 90 
1 2 40 


TYPE KB SECTION INSULATORS 
1500 Volts 


The 1500-volt type KB section insulator has 16 
inches of insulation distance; overall length is 4514 





STYLE NUMBER 


Round Wire Groove Wire 
248525 248527 
248526 248528 
248509 248511 
248510 248512 
248515 Fiber runner for above........-+eee eee eeeee 
948516 Micarta runner for above... .....+++e++eee> 


inches; otherwise it is the same as the 750-volt 
insulator. 








— Eacu 
Size Wire Wt., Lbs. List Price 
0 27 $20 OO 
00 zd 20 00 
000 27 20 00 
0000 Bill 20 00 
Ligaen ext RR Re oe cress Sas tm 2 2 90 
2 3 60 


Regularly supplied with fiber runner. If wanted with micarta runner, 75 cents is added to list price of insulator. 


$49 —54 
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SECTION INSULATORS—Continued 


MINE SECTION INSULATOR WITH SWITCH 


Type SW—For Voltages Up to 600 


(Patented September 11, 1917) 





Fic. 2—Wity Two Suprortinc Lucs 


This section insulator is for use in mines where it 
is desired to maintain sections of the trolley wire 
alive when needed, and dead otherwise. This saves 
electrical losses and protects the lives of workmen 
and animals. 

Its construction is very rigid, it being specially 
designed for severe service. It consists of a heavy 
wooden beam made of straight-grained oil-impreg- 
nated air-dried hickory with bronze runner, ap- 
proach, and switch. 

»The important feature of this section insulator is 
that the trolley wheel never engages the insulation 
member which is subject to no wear whatever. 
There are no movable parts in the runner to get out 
of order and there is no obstruction to the passage 
of the wheel when the switch is open. The bronze 
runner is separated by means of an air gap, the best 
insulating medium, so designed that it will allow 


the trolley wheel to pass over without arcing. 

The switch is so designed that it does not reduce 
the headroom in either position and it can easily be 
shifted from right to left-hand side without disturb- 
ing the insulator. The hinged jaws hold the knife 
blade firmly by means of a phosphor-bronze stud. 

The length overall of the insulator is 261% inches; 
set screws are 14-inch by %-inch sherardized. 

These section insulators can be attached to the 
roof with the center supporting lug or with the two 
end supporting lugs, as desired. 

Fig. 1 shows an insulator with one supporting lug, 
overall height only 43% inches. The center sup- 
porting lug has a swivel joint allowing of easy at- 
tachment, 

Fig. 2 shows an insulator with two supporting 
lugs, overall height only 4}§ inches. These end 
lugs allow a lengthwise adjustment of 114 inches. 


With One Supporting Lug 


STYLE NUMBER 


——_—_——- Eacu——_—— 
Wt., Lbs. List Price 


Round Wire Grooved Wire Fig. 8 Wire Size Wire 

262939 262939 280452 2-0 12 $18 00 
262939 ZO 2029 Bee me ele Ve Gbisiaisals.5.e 3-0 12 18 00 
262940 262940 262941 4-0 12 18 00 

With Two Supporting Lugs 

262942 262942 280453 2-0 12 18 00 
262942 MBGAUSZAEEe hs die clnns 3-0 124% 18 00 
262943 262943 262944 4-0 1244 18 00 


Order by Style Number 


840—65 
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REPAIR PARTS FOR MINE SECTION INSULATOR WITH SWITCH 


Style No. 


262925 
262926 
262927 
262928 
262929 
262930 
262931 
262932 
262933 
262934 
263541 


Notze—Style No. 263541 and Style No. 262932 both required to make 


Blade Block. 
End Hanger Lug 
Connection Strap 
Knife Blade 


Arg Phosphor 
Bronce Stug 









Black 


Description 


End hanger lug, 2 per insulator 
Hinge jaw block 

Break jaw block 

Knife blade 

Hinge jaw blade 

Break jaw biade 

Blade block 

Center hanger lug 

Connection strap 

114-inch x 75-inch phosphor bronze stud 
Movable boss 







mS 
break Jow Block 
ak manta oc ata ea 2- oF Bote 







Center Hanger lug 








Movable 
Boss 


Washer 







Perr 100 








Wt., Lbs. 
3734 


16 


2 


Yu 


complete center hanger. 


List Price 


$ 32 00 
36 00 
40 00 
84 00 
24 00 
28 00 
20 00 
28 00 
36 00 
12 00 
16 00 
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SECTION INSULATORS—Continued 


AUTOMATIC SECTION INSULATORS—Patented—750 Volts 





It is often desirable to maintain dead wires on 
branch sections of surface roads, or in mine entries, 
except at intervals when power is wanted. The 
value and utility of an entirely automatic device for 
this purpose is apparent. The illustrations show a 
combination section insulator and automatic line 
section switch which fully meets the requirements 
of the Pennsylvania Bituminous Mine Law, of 1911, 
section 41, page 67. 


The trolley wheel of an in-bound car closes the 
switch and opens it on its return. Through the 
action of an ingenious device, the rocker which 





End Castings and Rocker Run-Way Composition 








operates the switch cannot remain in an inter- 
mediate position. There is no arcing at the switch 
contact because the rocker is always energized 
regardless of whether the switch is open or closed. 


By the use of this device, leakage losses are pre- 
vented and personal injuries averted. 


The construction of this automatic section insu- 
lator is as good as it is possible to make it. Side bars 
of impregnated hickory take the stress. All metal 
parts are either sherardized, malleable iron or of 
composition metal. The overall length is 24 inches. 

























—— STYLE NUMBER — ae aC See eee 
Round Wire Grooved Wire Fig. 8 Wire Size of Wire Wt., Lbs. List Price 
144830 144831 145977 0 20 $36 OO 
144831 144832 145978 00 20 36 00 
144833 144834 145979 000 20 36 00 
144835 143162 145980 0000 20 36 00 
End Castings and Rocker Run-Way Malleable Iron 
STYLE NuMBER - ——— Eacox—___—— 
Round Wire Grooved Wire Fig. 8 Wire Size of Wire Wt., Lbs. List Price 
241374 241375 241381 0. 20 $27 OO 
241375 241376 241382 00 20 27 00 
241377 241378 241383 000 20 27 00 
241379 241380 241384 0000 20 27 OO 
herardized stee/ 
Solit chuck, fo ‘ S aa? 
hold trolley wire| O SUPPORT 10g 
Ma/sleable 
iron cap ~ ae ae 
Impregnated ee $ dia hole 
; a NG 
Sheraraized hickory bar PLAN VIEW 
Malleable iron sper bond 
clamping nut Sering, WOVE to 
ihe is 
rocker_run-woy ~*~ PORE : 
ECTION A-A 
2 AUTOMATIC SECTION INSULATOR Agta oo 
REPAIR PARTS FOR AUTOMATIC SECTION INSULATOR 
———___________PrRr 190-——__—__ 
Style No. Description Wt.,; Lbs. : List Price 
239181 Contact jaw, right hand 50°" 12 00 
239182 Contact jaw, left hand 50) 12 00 
199263 Supporting lug 100 60 00 
239183 Hickory bar 300 96 00 
247262 Shunt complete 100: ‘ 96 00 
247263 Knife blade 50 36 OO 
244650 Bronze rocker run-way 250 240 00 
256263 Malleable iron rocker run-way 250 120 00 
259160 Plunge rod 10 25 00 
259161 Roller 5 10 OO 
259162 Spring 2 5 0O 
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SECTION INSULATORS—Continued 


TYPE HM SECTION INSULATORS 
750 Volts 





The type HM section insulator is light in weight, 
but durable. Two forms are supplied; form 1 hav- 
ing a straight-grained hard-wood runner, thorough- 
ly dried and impregnated, and form 2 having a fiber 
runner. End castings with a feeder lug on each 








are securely attached. The runner is 54 inch thick 
and the overall length of the insulator is 23 inches. 

Unless otherwise ordered, these insulators are 
furnished with center supporting casting tapped for 
5¢-inch stud. 





STYLE NUMBER EAcHh——_—- 

Size Wire Round Wire Grooved Wire Fig. 8 Wire Wt., Lbs. List Price 
Form 1 

6 127S50use bw eee es 125761 3.4 $8 80 

00 127356 125760 125762 3.4 8 80 

000 127357 119314 119312 3.6 8 80 

0000 127358 119315 119313 3.6 8 80 
Form 2 

0 187638) ssc 187645 3.4 9 80 

00 187639 187642 187646 3.4 9 80 

000 187640 187643 187647 376, 9 80 

0000 187641 187644 187648 3.6 9 80 


LINE SECTION SWITCHES 


For 750 Volts 


Style 


Style No 


125632 
125766 


144341 
144342 





persons impossible. 
closed, the handle may be seen, but no live parts are exposed. 
This arrangement gives perfect safety to the lineman. 


The Westinghouse line section switch is used in cutting off 
one section of the trolley line from another or for section- 
alizing the feeder. It is a type D single-pole single-throw 
quick-break knife switch with soldered terminals and is 
mounted on a slate base enclosed within a wooden case. 
When open, the switch drops into a slot in the bottom of the 
case, allowing the door of the box to be closed and locked, 
and thus rendering the closing of the switch by unauthorized 


When the switch is open and the door 








number includes switch complete (not fused) with 

slate base, mounted in wooden case. 

Height, EacH : 
Capacity, Amp. Inches Wt., Lbs. List Price 
With Box 

800 31 Bz. $28 80 
1200 31 40 33 00 

Without Box 
800 8 2P 24 00 
1200 8 30 28 00 
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LINE SECTION SWITCHES 


These are single-pole single-throw front-connected without the box. The terminals are arranged to 
knife switches with quick-break contacts. They take the leads from the bottom. The switches are 
are mounted on slate bases and are enclosed in not fused. The boxes are provided with strong 
wooden boxes—the 750-volt switch is also furnished _hasps and staples. 


FOR VOLTAGES UP TO 750 AND CAPACITIES UP TO 600 AMPERES 


The wooden box of the 750-volt switch is 
arranged so that when the switch is open the handle 
drops into a slot in the bottom of the box. This 
allows the door of the box to be closed and locked, 
thus making closing of the switch by unauthorized 
,persons impossible. When in this position, the 
handle may be seen, acting as an indicator of the 
position the switch is in, but no live parts are 











750-VoutT exposed. 
SwitTcH 
WitHout Box 
Overall 
Capacity, Height, Each ——— 
Style No. Amperes Inches Wt., Lbs, List Price 
. With Box 

272660 200 22% 13 $11 20 

272662 400 2614 23 14 80 

272664 600 28% 29 21 00 

Without Box 

272661 200 12% 5 7 80 

272663 400 1514 10 10 80 = 
278865 600 173% 16 16 80 750-VoOLT SwiTcH IN Bo¥ 


FOR VOLTAGES UP TO 1500 
CAPACITIES OF 1200 AMPERES 


These are heavy-service line section switches. No handle is 
provided with the switch blade, but the latter is arranged to be 
closed and opened by an insulated hook stick which is furnished 
with each switch—an attachment is provided inside the door for 
holding the hook stick when not in use. 








Overall 
Capacity, Height, Each 
Style No. Amperes Inches Wt., Lb. List Price 
242866 1200 33% 45 $80 OO 


Order by Style Numter 





1500.Volt SwitcH In Box 
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Ha WESTINGHOUSE CATENARY MATERIAL 
Hey IN SERVICE : 


See : \ 1 5 
Be - = he ; 
“v ° : : sng \ \ . 









Gt 2 
INTERNATIONAL 





RaILwAay Co. 


Operates between Buffalo, N. Y., and Niagara Trolley and 500,000 circular mill copper mes- 
Balls; N+ Yi. senger wires are supported on bridges with aver- 


‘ - . . age Spa ‘1 2 Le 
17 miles of Westinghouse Catenary construction. ge spacing 200 tee 
I feat 1a) 1018 The trolley wire is suspended from messenger 
nstalled July 1st, ; wire by catenary hangers spaced every 10 feet. 


The operating voltage is 550 D. C. 


| a 





SoUTHERN ILirNnoIs RaILwAy AND PowErR Co. 


Operates between Eldorado, Ill. and Carrier Trolley and messenger wires installed on wood 
uA Mills, Ill. poles spaced 150 feet. 
| 1514 miles of Westinghouse catenary construction. The trolley is suspended from the messenger wire 
Installed in 1913. by catenary hangers spaced every 30 feet. 


The operating voltage is 1200 volts D. C. 
843—2 
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WESTINGHOUSE CATENARY MATERIAL. IN SERVICE—Continued 


sy. 


: 





Operates between Indianapolis, Ind. and Conners- The trolley is suspended from the messenger wire 
ville, Ind., and branch to Greensburg, Ind. by catenary hangers spaced every 121% feet. 
100 miles of Westinghouse catenary construction. The operating voltage is 3300 volts A. C. 
Installed in 1905. The original trolley wire after being in service ten 
Trolley and messenger wires installed on wood years shows very little wear and this company 
poles spaced 100 and 120 feet. reports that they believe it will last ten years more 
oN pete ‘ 
Be. NS 





Lf 





Roe. 


od 


i 


PWN NZ NIZA NANNING" 









° -*; oe re os 5. ee 
New York, WESTCHESTER & Boston RAILWAY Co. 





Double trolley 11,000 volt Westinghouse catenary tion of Westinghouse type WM curve catenary 
construction on the Harlem River Division of the hangers. 
N. Y. N. H. & H. R. R., showing a typical installa- 


843—3 
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WESTINGHOUSE CATENARY MATERIAL IN SERVICE—Continued | 
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HANOVER & YorK ST. Rattway Co. 


Operates between Hanover, Pa. and York, Pa. 10-point suspension. 
1514 miles of Westinghouse catenary construction. This catenary material has been in service 8 years. 
100 foot pole spacing. Operating voltage is 6600 A. C. 





IpaHo RAILWAY Co. 





| Operates between Ogden, Utah and Preston, to 150 feet on curves. \ 
Idaho. Five-point suspension, 
52 miles of Westinghouse catenary construction. Installed in 1915. 


150 foot pole spacing on tangent and from 90 feet Operating voltage is 1500 D. C. 


843—4 
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WESTINGHOUSE CATENARY MATERIAL IN SERVICE—Continued 
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ERIE RAILROAD Co. 


a 





Operates between Rochester, N. Y. and Mt. Morris, N.Y. Suspensions—10 foot spacing. 
34 miles of Westinghouse catenary construction. Installed in 1906 and 1907, 
Pole spacing—80 feet to 120 feet. Operating voltage—11,000. 





ee . = 
PEE ONS Ns 
Kansas City, Cray Co., & St. JosepH Rattway Co. 
Operates between Kansas City, Mo. and Excelsior Trolley and messenger wires supported on wood 
Springs, Mo., and Kansas City and St. Joseph, Mo. poles spaced 150 feet. 
89 miles of Westinghouse catenary construction. The trolley is suspended from the messenger wire 
Installed in 1912. by catenary hangers spaced every 30 feet. 


The operating voltage is 1200 volts, D. C. 
843—S 
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WESTINGHOUSE CATENARY MATERIAL IN SERVICE—Continued 


Denver and Boulder, Colorado main terminals. 
Branch to Eldorado Springs. 

47 miles of Westinghouse catenary construction. 
120 foot pole spacing standard on tangent. 7- 


Pee 


fi) 

mM inch maximum chord deflection on curves. This 
offset on center line to give maximum of three and 
one-half inches on pantagraph. 

ay 10 foot hanger spacing. 

ie Installed in 1908. 


™ 11,000 volts. 
No trolley breaks in :seven .and one-half years. 
No slack required to be pulled out of line in that 
time. Is in first class condition at present and has 


rendered extraordinary good service. 





Tue DENVER & INTERURBAN RAILROAD Co. 


Operates between Salt Lake City, Utah, and Provo, 
Utah. 

49 miles of Westinghouse catenary construction. 

Installed in 1914. 

The trolley and messenger wires are supported on 
wood poles spaced 150 feet. 

The trolley is suspended from the messenger wire 
by Westinghouse type GF flexible catenary hangers 
spaced every 30 feet. 

The operating voltage is 1500 volts, D. CS 

The overhead superintendent reported that he had 
been watching the performance of these hangers 
during one year of service at high speed operation 
and had not found a single failure. 








SALT LAKE & UTAH RAILROAD 


843—6 
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CATENARY SUSPENSION TROLLEY LINE MATERIAL 


Upon th¢ introduction of the single-phase system 
of electric traction, it became necessary to change 
and improve upon the earlier standard methods of 
overbead trolley line construction in order to meet 
the new conditions. The numerous difficulties pre- 
sented by the single-phase system were solved by 
the catenary construction, the important features 
of which are high insulation and smooth under-run. 

As the Westinghouse Electric & Manufacturing 
Company was the pioneer in the construction of 
single-phase railways in the United States, so too 
it was the first company to design and build a cate- 
nary line. This line was built for the Indianapolis & 
Cincinnati Traction Company in 1905. ‘Since then 
catenary construction has become standard for all 
single-phase systems, and its field of usefulness has 
extended to other systems. 

Insulation—The method of construction of the 
catenary line allows the use of porcelain insulators at 
the poles instead of moulded composition insulators 
of the direct-suspension type. The better insulating 
qualities and greater permanence of porcelain are 
apparert. 

Smooth Under-Running—lIn the catenary line the 
sag is in the messenger cable, the hangers being made 
of such length that the trolley wire is kept practically 
level. This gives the trolley a smooth under-run, 
eliminating the bumps due to sagging and swaying 
inherent in the direct suspension. 

Pole Spacing—lIn direct-suspension construction, 
a pole spacing of more than 110 feet is objectionable 


or impracticable. In the catenary system with 
bracket arm or cross-span construction, a pole 
spacing of 150 feet on tangent track is the general 
practice; while with bridge construction 300 feet 
has proven entirely satisfactory. As each pole saved 
means additional saving in labor, insulators and 
other fixtures, the saving here often more than off- 
sets the extra.cost of catenary cable and hangers. 


Application—Although the greatest field for 
catenary construction is on roads operated by one 
of the high-tension, alternating-current systems, 
because it so readily meets the insulation require- 
ments, other features make it very desirable for use 
on direct-current systems of 500 volts or over. 
Many interurban roads operate their cars at such 
high speed that it is difficult to obtain satisfaction 
on the direct-suspension lines in which the sag of 
the trolley wires makes it difficult to keep the wheel 
on the wire. Here the catenary solves the problem 
with smooth under-run. 


Many steam railroads find it advantageous to 
operate electric as well as steam trains on all or part 
of their lines. The magnified danger of poorer 
insulation of the direct-suspension line as well as 
the probability of more delays due to breakdown in 
the line make the catenary line more acceptable here. 
Then, too, such roads generally desire to operate 
their electric trains at high speeds in order to con- 
form to their steam schedules, so that catenary line 
construction again has the advantage. 


SPACING OF POLES AND HANGERS 


Length of Span—With bracket-arm construction 
a pole spacing of 150 feet on tangent track has be- 
come general practice, and with bridge construction 
a maximum span of 300 feet on tangent track has 
proven to be entirely satisfactory. 


Messenger Cable—For ordinary interurban con- 
struction a i6-inch Siemens-Martin double gal- 
vanized 7-strand steel cable should be used, and 
where a greater factor of safety is required, a higher 
strength cable may be employed. At 70 degrees 
Fahrenheit the sag of a 150-foot messenger span 
will be about 16 inches at 2400 pounds tension. 


Hangers—In general where pantagraph trolleys 
are used the hanger spacing should not exceed 15 
feet, in order to obtain all the advantages of catenary 
Where wheel trolleys are used, 
hangers may be spaced at a greater distance apart, 
but in that case if a break in the trolley occurs there 
may be danger of the ends at the break striking the 
ground. In the various types of hangers listed, the 
lengths are varied by 14-inch. It has been demon- 
strated conclusively by practice that for all practical 
purposes a variation in length of 14-inch, more or 
less than theoretical length, will prove just as satis- 


construction. 


factory as a hanger having the exact theoretical 
length. 

Trolley Wire—Hard-drawn, copper trolley wire of 
standard grooved section, 4/0 B. & S. gauge, is 
recommended in most cases. 

Steady Strains and Pull-Off Hangers—On curves 
of long radii it is sometimes desired to have a steady- 
strain or a pull-off hanger at each pole to keep the 
trolley wire at the desired point with reference to 
the center of the track. On curves of short radii it 
is necessary to have pull-off hangers in addition to 
steady strains or pull-offs at the poles to keep the 
trolley wire within a working distance from the center 
of the track. The pull-off hangers are connected by 
means of 14-inch cables to a %%-inch bridle wire 
strung between poles. Fig. 1 shows the necessary 
spacing of pull-off hangers for wheel-trolley or roller- 
pantagraph operation. With the pole and pull-off 
hangers spacing shown in this figure the middle 
ordinate will not exceed 6 inches. In Figs. 2 and 3, 
for any given value of H, the middle ordinate, the 
displacement of the trolley can be equalized to one- 
half the middle ordinate. The pole spacing is such 
that the middle ordinate, with reference to poles only, 
does not exceed 16 inches. 


843—7 
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CATENARY SUSPENSION TROLLEY LINE MATERIAL —Continued 


DEFLECTION ANGLE AND MIDDLE ORDINATE OF THE TROLLEY WIRE 


Wheel-Trolley Operation—On a curve of short 
radius the deflection angle of the trolley wire at the 
pull-off hanger is a more important consideration 
than the middle ordinate. The pull-off hangers 
should be spaced so that the deflection angle will 
not exceed 10 degrees on a curve having a radius 
smaller than 150 feet, and not more than 6 degrees 
on a curve having a radius greater than 150 feet. 
This will insure a smooth passage of the trolley wheel 
at the pull-off point. Fig. 2 gives diagrams of spans 
and pull-off hanger spacing suitable for this type of 
operation. 

Sliding Pantagraph Trolley—On lines using sliding 
pantagraph trolleys the deflection angle of the trolley 
wire need not be considered, the important consider- 
ation being to keep the trolley wire as near as possible 
to the center of the track. The pole spacing should 
be such that the middle ordinate will not exceed 10 
inches with a steady-strain insulator at each bracket 


/50Ft Span on Tangent to /°Curre. 
Ay ae a ee eee a . = 


150 Ft Span on I'to 23 Curve 
(SS 
135 Ft Span on 23 fo 3 Curve 
J 4, SS 
120 Ft Span on 38 to 4°Curve 
a a ae 


105 Ft Spon on 4*to6°Curve 


4 wey 


90 Ft Span on 6*to8*Curvé 
‘ T 20° 
75F? Span on 8'to/O°Curve 60Ft Span on 10%o17 Curve, 
18° L [ 205 207° 


45ftSpon ona Curve 17"tol50 fad 45Ft Span on a Curve /50'to 50 Rad. 


es 20, Sags given ore at S0°F ¢ofMess to ¢ of Trolley=22 “gt Bracket Arm. 
With above spacing mddle ordinate for poke spacing will not exceed 16. 
Middle ordinate For pull-olf hgr spacing will not exeed 6" 

Fic. 1—SPACING FOR WHEEL-TROLLEY OR ROLLER- 


PANTAGRAPH OPERATION 


TL A 150F* Span on Tangent to /$ Curve = 
belo et ee 
IT 14 taler 7: 6 





\ ftSpan on 3$*to ¢§ Curve yok 
m8 Tabs 


20" Wz 163 


GOFt Span on 7 “tol Curve 


75ft Span on 43° to 7°Curre 
It 
fet 


T «183 a 
14 o3 2/ 95 
45F) Span on 10*te20°Curve t ae 
otic 3 A-22° Steady Strain at every 
eis B+7-6 Bracket Arm on Curves 
* Sags given ore ot 60°F ¢ af Mess to € of Trolley: 22 at Bracket Arm 
2 With ebore spacing amddle ardinate for pole spacing will nol exceed 16~ 


Middle ordinate for pud-off hgr. spacing mill not exceed 18” 


Fic. 3—SpacinG FOR SLIDING-PANTAGRAPH OPERATION 


arm. The trolley wire alignment can then be kept: 
within 5 inches of the center of the track. Diagrams 
of spans suitable for this type of operation are shown 
in Fig. 3. 


Roller-Pantagraph Trolley—In like manner, the 
deflection angle of this system need not be con- 
sidered, the important consideration being to keep 
the trolley wire as near as possible to the center of 
the track. The middle ordinate should not exceed 
6 inches, as the roller-pantagraph trolley is much 
shorter than a sliding shoe. It is, therefore, more 
economical to use the pull-off hangers in addition to 
steady strains. Diagrams for spans, suitable for 
this type of operation, are shown in Fig. 1. 


Three-Point Suspension—Fig. 4 shows pole and 
hanger spacing with three-point suspension. For 
moderate speed-wheel trolley operation this con- 
struction can frequently be used to good advantage. 
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Fic. 2—SPACING FOR WHEEL-TROLLEY OPERATION 
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CATENARY SUSPENSION TROLLEY LINE MATERIAL—Continued 








Fic. 5 


Material necessary to build one mile of catenary construction, 150-foot pole spacing, 


5-point suspension as shown in Fig. 5: 


So Poles. 
35 Bracket arms. 
35 Main line insulators. 
35 6-inch hangers. 
70 84-inch hangers. 
70 1614-inch hangers. 
5 Steady strains. 5 
5 Steady strain ears. 
2 Splicers. 
5 Lightning arresters. 
5 Feeder tap supports. 
5 Feeder ears. 
8 Guy anchors. 
8 Wood strain insulators. 


Construction like Fig. 5 requires the trolley wire to be steadied at certain intervals 
to guard against side sway. This can be accomplished by using a bracket arm and fittings 
as shown in Fig. 2 every 1000 feet on tangents. 


List of Material 


1 Bracket arm complete. 

1 Main line insulator and pin. 

2 %x4-inch lag screws. 

1 5%-inch eye bolt. 

2 114-inch wood strain insulators. 
1 Suspension. 

1 Trolley ear. 





913 


List of Material 
1 Bracket arm complete. 
1 Main line insulator and pin. 
2 14x 4-inch lag screws. 


8 Porcelain strain insulators. 
24 Guy clamps. 
8 Pole shims. 
8 Guy hooks. 
100 14 x 4-inch lag screws. 
4 Half strain ears. 
4 Messenger anchor clamps. 
5300 feet 3/0 or 4/0 trolley wire. 
5300 feet z-inch double galvanized Siemens 
Martin messenger cable. 
352 12-inch flexible rail bonds. 
5 6-foot solid cross bonds. 
900 feet 34-inch double galvanized Siemens 
Martin cable. 





Fic. 6 
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| | CATENARY SUSPENSION TROLLEY LINE MATERIAL—Continued 


Fig. 7 shows the usual form of bracket arm catenary construction used for wheel 
i trolley operation. This method is employed where the poles are placed on the outside 
i i of the curve, but when the poles are placed on the inside of the curve a method similar 
Hy) to Fig. 8 is used, which is very simple and also very satisfactory in every respect. 


List of Material— 
1 Bracket arm complete. 
1 Main line insuiator and pin. 
1 Single curve suspension. 
1 Trolley ear. 
1 54-inch eye bolt. 
1 114 wood strain insulator. 
4 14x 4-inch lag screws. 
2 pole shims. 
1 54-inch anchor rod. 
2 Guy clamps. 
1 Type PG or PS strain insulator. 
2 Guy hooks. 





Fig. 8 shows a method which is quite frequently used when the poles are on the 
inside of the curve, when it is not desirable to change them to the outside on account of 
the fact that a feeder and telephone line which may be carried on the same poles would 
have to be carried across the trolley to the other side of the track, which is not considered 
good practice. 





List of Material— 


1 Bracket arm complete. 
1 Main line insulator and pin. 
1 Single curve suspension. 
1 Trolley ear. 
1 114 wood strain insulator. 
1 54-inch eye bolt. 
4 14x 4-inch lag screws. 
4 Guy clamps. 
Wh 4 Pole shims. 
ha 2 Guy hooks. 
HW 1 Anchor rod. 
1 Type PG or PS strain insulator. 





Fic. 8 
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CATENARY SUSPENSION TROLLEY LINE MATERIAL—Continued 


For 1500-volt pantagraph operation the bill of material shown for Figs. 7 and 8 will 
be satisfactory except the steady strains and pull-offs that should be as per Figs. 9 and 10. 


List of Material— 


1 Bracket arm complete. 

1 Main line insulator and pin. 

1 Steady strain insulator. 

1 Trolley ear. 

2 Pole shims. 

4 Lag screws 4 x 4 inches long. 

1 Anchor rod. 

2 Guy clamps. 

1 PG or PS porcelain strain insulator. 
2 Guy hooks. 





Fic. 9 


List of Material— 
1 Bracket arm complete. 
1 Main line insulator and pin. 
1 Steady strain insulator. 
1 Trolley ear. 
6 Lag screws 14 x 4 inches long. 
4 Guy clamps. 
4 Pole shims. 
2 Guy hooks. 
1 Anchor rod. 
1 PG or PS porcelain strain insulator. 
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BRACKET ARMS 
FOR CATENARY SUSPENSION 


TYPE GB 


The type GB bracket arm consists of a 214 by 214 


by 44-inch T-iron with either 14 or 54-inch tension | 


rod and fittings. The pole socket and end castings 
are held by means of %-inch machine, bolts. The 
tension-rod clamp is held in position by means of a 
54-inch cup-pointed set screw. 


With the standard distance of 714 feet from pole 
to center of track a 9-foot arm is satisfactory, but 
frequently it is necessary to locate the pole at a 





greater distance from the center of the track and in 
this case a longer arm is used. 


This bracket arm is suitable for types J and JC 
insulator pins, but these are not included as parts 
of complete bracket arms. 


Style number includes the bracket arm complete, 
as described. Two 1% by 4-inch lag screws are re- 
quired for holding the pole socket to the pole. These 
are not included in the bracket arm equipment. 


ore. CH 





The type CH bracket arm consists of a 3-inch I- 
beam with tension rod, steel tension-rod clamp, 
hook-end casting and steel pole clamp. There is a 
distinct advantage in using a 3-inch I-beam, as this 
section has a much greater strength for the same 
weight than any other commercial section. The 


point of application of the tension rod can therefore 
be much nearer the pole than with other sections, 
which is oftentimes an advantage. 

Style number and price include the arm complete 
except that two 14 by 4+inch lag screws are required 
extra for fastening the pole clamp to the pole. 


TypEGB TypeECH TypeEGB Tyre CH 


Approx. Approx. 

TypEGB Type CH Wt.,Lbs. Wt.,Lbs. List Price List Price 
Style No. Style No. Description Each Each Each Each 
196262 175898 9-foot arm with 14-inch x 8-foot, 9-inch tension rod 54 60 $8 80 $10 50 
196263 175899 10-foot arm with 44-inch x 9-foot, 9-inch tension rod 59 66 9 50 11 25 
196264 175900 § 11-foot arm with 14-inch x 10-foot, 9-inch tension rod 64 72 10 20 12 00 
196265 175901 12-foot arm with 14-inch x 11-foot, 9-inch tension rod 69 78 11 00 LST 
171064 175902 9-foot arm with 5g-inch x 8 foot, 9-inch tension rod 57 63 9 75 11 50 
196266 175903 10-foot arm with 5%-inch x 9-foot, 9-inch tension rod 64 70 LOSES 12 50 
196267 163641 11-foot arm with 5-inch x 10-foot, 9-inch tension rod 71 Le ll 75 13 50 
196268 163645 12-foot arm with 5¢-inch x 11-foot, 9-inch tension rod 78 84 12 75 14 50 

When desired without the end casting deduct 45 cents from the list price. 

Regularly furnished painted black but can be galvanized when so ordered at an increased price. 
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BRACKET ARMS—Continued 


TYPE GC EXTENSION ARM 





The type GC bracket arm consists of a 244 by 214 
by #;-inch T-iron with end depressed for taking a 
pull-off or steady-strain cable, together with a 5%- 
inch tension-rod 8 feet 9 inches long and fittings. 
With a distance of 7% feet from the inside of the 
pole to the center of the track, a bracket arm with 
the over-all dimensions of 12 feet is satisfactory for 
600-volt service. 


With a distance of 22 inches from trolley to mes- 
senger cable at the insulator, the depression should 
be 84% inches for pantagraph trolley operation in 
order that the pantagraph shoe will clear. 

This type of construction is not recommended 
where operating voltage exceeds 3300. 

Style number and price include the bracket arm 
complete. 


——EACH ot 
List Price 


Style No. Description Wt., Lbs. 

175904 12-foot, 6-inch arm with 1-foot 234-inch depression 81 $13 50 
175906 12-foot arm with 814-inch depression 78 13 50 
241304 13-foot arm with 1034 inch depression 85 14 50 


Regularly furnished painted black but can be furnished galvanized when so ordered at an increased price. 


FEEDER TAP SUPPORT 


750 Volts 





Fic. 22—StTy.Le No. 119152 


This insulated support is used to support the 
feeder taps from the arm where the bracket type of 
construction is used. The hole in the insulating 


Style No. Description 


119152 


Support for I beam or T iron complete with spool 175 


bushing is one inch in diameter. Castings and bolts 


are sherardized. 


PER 10) 
List Price 


$160.00 


Wt., Lbs. 
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MESSENGER INSULATORS 


TYPE J 
6600 Volts 


The type J messenger insulator consists of a choco- 
late glazed porcelain insulator cemented to a japan- 
ned or sherardized malleable iron pin. The design of 
this porcelain insulator is such as to secure greatest 
mechanical strength and electrical efficiency. The 
insulator pin completely surrounds the bracket arm 
and is securely held in position by means of a 5-inch 
set screw. 

This insulator can be used with a 214 by 244 by 
Yy-inch or a 214 by 24% by ¥s-inch T-iron bracket 
arm and has been used satisfactorily for 600-1200, 
and 6600-volt operation. 

Dry ArcOwer Ss 4 hice oe inks en eo ee eee 40,000 volts 
Wiet arCOver scan seta te ieee ota ein Shia eusate ie (aco tia 20,000 volts 
Diameter pitt holeta-t...cme sense cue oe oie eee 134 inches 


Diameter inswlator i.e nee tu: toc ee ee een 41% inches 
Height, top of bracket arm to groove............5 inches 


Style No. Description 





StyLe No. 170051 


—__—__—___—_———-PEr 100 
Approx. Wt., Lbs. List Price 





172929 
170051 


91466* 
172928 
170052 


Complete 


Messenger insulator with japanned pin, complete 500 
Messenger insulator with sherardized pin, complete 500 


Parts 


Porcelain insulator, only for 500 to 6600 volts 250 
Insulator pin only, japanned 250 
Insulator pin only, sherartlized 250 


ey eG 
6600 and 11000 Volts 


$145 00 
145 00 


* 


100 00 
100 00 


The type JC messenger insulator consists of a 
chocolate-glazed porcelain insulator of such propor- 
tion as to secure the greatest mechanical strength and 


electrical efficiency. The pin holes are designed for 
13-inch standard pin and are unglazed. The insu- 
lator is securely cemented to a malleable iron pin 
which is provided with a 14-inch hook bolt for 
fastening the insulator to either a 3-ineh I-beam or 
a 214 by 21% by 35-inch T-iron bracket arm. 





StyLE NuMBER —————— 
167815 91266 and 193947 





92113 and 
Dry arcover voltage 40,000 66,000 
Wet arcover voltage 15,000 27,000 
Maximum working voltage 
under favorable conditions 6,600 11,000 
Diameter of top groove (in.) 1 1% 
Diameter of side groeve (in.) 34 3 
Diameter of pin hole (in.) 13% 1% 
StyLE Nos. 92113 StyLe Nos. 91266 AND tee eee 434 7 
AND 167815 193947 Diameter of insulator (in.) 4% 7 
6600 VoLTs 11000 VoLts 
Shctenrnietone DEER LOG —— 
Style No. Description Approx. Wt., Lbs: List Price 
Complete 
92113 Main line insulator, complete, japanned pin, 6600 volts 400 $145 00 
167815 Main line insulator, complete, sherardized pin, 6600 volts £00 145 00 
91266 Main line insulator, complete, japanned pin, 11,000 volts 950 250 00 
193947 Main line insulator, complete, sherardized pin, 11,000 volts 950 250 00 
Parts , 
91466* Porcelain insulator for Style Nos. 92113 and 167815 250 i. 
250085 Porcelain insulator for Style Nos. 91266 and 193947 500 é 
66131 Japanned insulator pin for Style No. 92113 200 100 00 
167816 Sherardized insulator pin for Styke No. 167815 200 100 00 
92210 Japanned insulator pin for Style No. 91266 400 130 00 
186784 Sherardized insulator pin for Style No, 193947 400 130 00 


* See Porcelain Insulator Section. 
$On application 
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MESSENGER INSULATORS—Continued 


TYPE MB 
750 Volts 


Sty_r No. 253015 
750 Volts 





The type MB messenger insulator for bridge con- 
struction consists of a wet process porcelain spool 
with asteel shaft resting in sockets on an iron frame. 
This frame can be attached to the top member of 
the bridge. The porcelain spool will engage any 
size wire up to and including 500,000 c. m. stranded 
copper cable. Where the type MB messenger 


Per 100 ——___—— 
Style No. Description Approx. Wt., Lbs. List Price 
253015 Complete sherardized 1000 $580 OO 
253016 Complete japanned 1000 580 00 
253017 Porcelain spool and pin only, sherardized 425 330 00 
253018 Porcelain spool and pin only, japanned 425 330 00 
253019 Base casting only, sherardized 575 250 0O 
253020 Base casting only, japanned 575 250 OV 


Catenary-Suspension Trolley Line Material 





Style number does not include bolts for fastening insulators to timber. 























Section 6-d—Part II 


insulator is used there is a minimum amount of wear 
on the messenger cable as the cable is free to adjust 
itself as its length changes due to changes in temper- 
ature. No tie wires are necessary as the groove in 
the spool is deep enough to hold the messenger wire 
on all but very sharp curves. 
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TYPE 





STYLE No. 


the type AC steady-strain insulator is used 
mostly for wheel trolley operation for voltages up 
to 3300. The wood part has an extension made of a 
34-inch steel rod with a bent and threaded end for 
screwing into the trolley clamp. This rod is strong 
enough to resist a considerable blow from the trolley 
pole should the wheel leave the wire. The bracket- 
1? arm connection is provided with a U-bolt for taking 





Westinghouse Line Material 
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STEADY STRAINS 


AC 


1500 and 3300 Volts 





119658 


the end casting of the steady-strain arm. In this 
way a connection is secured which has flexibility in 
all directions, and in case of breakage of the trolley 
wire the steady strain can swing sideways, and thus 
avoid a bending strain. Style number 119658 has 
12 inches of insulation, and style number 119659 
has 24 inches of insulation. 





EACH 
iv Style No. Line Voltage Wt., Lbs. List Price 
119658 1500 15 $4 25 
119659 3300 15 4 75 
Style numbers do not include trolley clamp, but do include bracket arm clamp. 
TYPE AC-1 
6600 Volts 
Type AC-1i 
; EACH : : 

Mtyie vo. Line Voltage Wt., Lbs. List Price 
92510 6600 15 $7 OO 


Style number does not include trolley clamp, but does include bracket arm clamp. 


TYPE AP 
11000 Volts 


The type AP steady-strain insulator is like the 
type AC except that it has a porcelain insulator of 








the spool type in series with the wood insulator. 
This type is used for voltages up to 11,000. 





EACH 
Style No. Line Voltage Wt., Lbs. List Price 
92512 11000 22 ,$16 50 
PARTS 
For Types AC, AC-1 and AP Steady-Strains 
—————— Eacu - 
Style No. , Description Wt., Lbs. List Price 
49874 Steady-strain ear, 34-inch stud 8 : 
92511 Bracket clamp for style Nos. 92510, 119658 and 119659 5 2 00 
68221* Porcelain insulator for Style No. 92512 4.5 * 
92513 Insulator bracket for Style No. 92512 : 8 5 75 
88921 Strain insulator with end castings for Style Nos. 92510 and 92512 9 5 00 


* See Strain Insulator Section. 
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STEADY STRAIN SUSPENSION 
TYPE CB 








PER 100 
Diameter Stud, 
Style No. Description Inches Wt., Lbs. List Price 
166963 . Malleable iron, sherardized 54 92 $42 OO 
166964 Malleable iron, sherardized 34 103 52 OO 
121602 Composition 54 82 90 00 
121603 Composition 34 98 100 00 
TYPE F 

—————__—_——- Per 100-——__————- 
Style No. Description Wt., Lbs. List Price 
49372 Malleable iron, sherardized with 5-inch tap 100 $84 OO 
49374 Malleable iron, sherardized with 34-inch tap 95 84 00 
49373 Composition, with 5¢-inch tap 110 170 OO 
49375 Composition, with 34-inch tap 105 170 00 


HANGERS 
TYPE AB CROSS-SPAN MESSENGER HANGER 


ip | 

ie 
- 
1) 
| 


ee 





Type AB cross-span hanger is designed for sus- casting and two 14-inch steel U-bolts provided 
pending the messenger cable from the cross-span with nuts and check nuts. All parts are sherard- 
cable. The hanger consists of a malleable-iron ized. 


PER 100 


Style No. Wt., Lbs. List Price 
165174 175 $100 00 


843—17 











rene 











922 


Section 6-A 





Westinghouse Line Material 


HANGERS—Continued 


TYPE NF CATENARY HANGER 
For 00 to 0000 Groove Trolley Wire 


A lineman can close the 
loop that fits around the 
messenger cable by a grip 
of the hand which makes 
a wrench the only tool 
necessary to install this 
catenary hanger. 








January, 1920 


This hanger is made with duplicate malleable iron clamps attached to a 3%-inch 


steel rod by a 


Style No. 
248556 
248557 
248558 
248559 
248560 
248561 
248562 
248563 
248564 
248565 
248566 
248567 
248568 
248569 
248570 
248571 
248572 
248573 
248574 
248575 
248576 
248577 
248578 
248579 
248580 
248581 
248582 
248583 
248584 
248585 
248586 


inch carriage bolt. 


Length, Inches 


All parts are sherardized. 


Wt., Lbs. 
88 


89) 


PER 100- 


List Price 
39 60 


39 90 
40 20 
40 50 
40 80 
41 10 
41 40 
41 70 
42 00 
42 30 
42 60 
42 90 
43 20 
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HANGERS—Continued 


TYPE B RIGID CATENARY HANGERS 


The type B rigid catenary hanger 
consists of a drop-forged steel trolley 
clamp, a malleable iron reducer 
coupling, a 14-inch steel hanger rod, 
and a sheet-steel messenger clamp. 
The trolley clamp, the reducer coup- 
ling and the hanger rod are the 
same as those used with type BG 








E Length 
STYLE No.————. of —— PER 100 

For 000 For 0000 Hanger, Approx. List 

Grooved Grooved Inches Wt., Lbs. Price 

158628 158665 4, 114 $74 50 
158629 158666 5 116 75 0O 
158630 158667 56 118 75 50 
158631 158668 6 120 76 OO 
158632 158669 6% 122 76 50 
158633 158670 7 125 77 OO 
158634 158671 7% 128 77 50 
158635 158672 8 130 78 00 
158636 158673 84 133 78 50 
158637 168674 9 136 79 OO 
158638 158675 94 138 79 50 
158639 158676 10 141 80 00 
158640 158677 1014 144 80 50 
158641 158678 11 146 81 00 
158642 158679 11% 149 81 50 
158642 158680 12 152 82 00 
158644 158681 12% 154 82 50 


flexible hanger except that the hanger rod is not 
looped, but is adapted to the use of the messenger 
clamp. The messenger clamp is provided with a 
¥4-inch machine bolt which securely fastens the 
messenger clamp to the hanger rod. This type of 
hanger is made for a 7%-inch messenger cable and 
for either a 3/0 or a 4/0 standard grooved trolley 











wire. All parts of the hanger are sherardized. 
Length 
STYLE No.——— of PER 100 
For 000 For 0000 Hanger, Approx. List 
Grooved Grooved Inches Wt., Lbs. Price 
158645 158682 13 157 $83 OO 
158646 158683 13% 160 83 50 
158647 158684 14 162 84 00 
158648 158685 14% 165 84 50 
158649 158686 15 168 85 00 
158650 158687 15% 170 85 50 
158651 158688 16 173 86 00 
158652 158689 1614 176 86 50 
158653 158690 17 178 87 00 
158654 158691 17% 181 87 50 
158655 158692 18 184 88 00 
158656 158693 184 186 88 50 
158657 158694 19 189 89 OO 
158658 158695 1914 192 89 50 
158659 158696 20 194 90 00 
158660 158697 20% 197 90 50 
158661 158698 21 200 91 00 


TYPE BG FLEXIBLE CATENARY HANGERS 


The type BG flexible hanger consists of a drop- 
forged steel trolley clamp, a malleable iron reducer 
coupling and 14-inch steel hanger rod, provided with 
an oblong loop with sufficient opening at the bottom 
to admit the messenger cable. A few taps of a 
hammer close the opening, so that the hanger is 
positively located on the messenger cable. The 
hanger has absolute freedom of movement on the 
messenger cable, so there is no pounding of the 
trolley wheel at the hanger or the tendency to kink 
the trolley wire by relative movement of trolley and 
messenger cable. Slack can be easily removed from 
the trolley wire without disturbing the hanger. The 
reducer coupling is internally threaded at each end. 














Length 
STYLE No. of PER 100 

For 000 For 0000 Hanger, Approx. List 

Grooved Grooved Inches We., Lbs. Price 

175836 176459 6 89 $70 50 
175837 176460 6% 92 71 00 
175838 176461 7 95 71 50 
175839 176462 76 98 72 00 
175840 176463 8 101 72 50 
175841 176464 814 104 73 00 
175842 176465 9 107 73 50 
175843 176466 94 110 74 00 
175844 176467 10 113 74 50 
175845 176468 10% 116 75 00 
175846 176469 11 119 75 50 
175847 176470 1114 122 76 OO 
175848 176471 12 125 76 50 
175849 176472 124% 128 77 OO 
175850 176473 13 131 77 50 
175851 176474 1314 134 18 00 


The hanger rod is screwed into the one end while the 
other end screws over the threaded end of the trolley 
clamp in such a way as to grip 
powerfully the trolley wire as the 
coupling is tightened on the clamp. 
Hangers are made with clamps for 
3/0 and 4/0 B. & S. gauge standard 
grooved wire. All parts of the 
hanger are sherardized. The upper 
end of the hanger rod is made 
in the shape of a loop which permits 
a vertical movement between it 
and the messenger cable of about 
11% inches. 











Length : 

STYLE No. of ——— PER 100—— 
For 000 For 0000 Hanger, Approx. List 
Grooved Grooved Inches Wt., Lbs. Price 
175852 176475 14 137 $78 50 
175853 176476 14% 140 79 00 
175854 176477 15 143 79 50 
175855 176478 15% 146 80 00 
175856 176479 16 149 80 50 
175857 176480 16% 152 81 00 
175858 176481 17 155 81 50 
175859 176482 17% 157 82 00 
175860 176483 18 160 82 50 
175861 176484 18% 163 83 00 
175862 17648v 19 166 83 50 
175863 176486 19% 169 84 00 
175864 176487 20 172 84 50 
175865 176488 20% 175 85 OO 
175866 176489 21 178 85 50 
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HANGERS—Continued 


TYPE B-3 FLEXIBLE CATENARY HANGERS 


The type B-3 flexible hanger consists of a malle- 
able-iron trolley clamp, a taper-threaded nut, and a 
¥-inch looped hanger rod, the latter being similar 
to that of the BG flexible hanger. The shank of the 
trolley clamp is provided with a tapered external 
thread and a 14-inch internal thread for engaging the 
end of the hanger rod. When the nut is screwed 
down on the shank of the trolley clamp the trolley 
wire and the end of the hanger rods are simultane- 
ously gripped. The top of the shank is spun over so 
that the two halves of the clamp cannot fall apart 
when the nut is backed off. The same hanger is 
adapted to receive either a 3/0 or 4/0 standard 





Length of — PER 100 

Hanger, Approx. List 
Style No. Inches Wt., Lbs. Price 
175805 6 114 $110 OO 
175806 6% 117 110 50 
175807 7 120 111 00 
175808 74% 123 111 50 
175809 8 126 112 0O 
175810 844 129 112 50 
175811 9 132 113 00 
175812 9% 135 113 50 
175813 10 138 114 00 
175814 104% 141 114 50 
175815 11 144 115 0O 
175816 114% 147 115 50 
175817 12 150 116 00 
175818 12% 153 116 50 
175819 13 156 117 0O 
175820 13% 159 117 50 


The type FE catenary hanger 
consists of a malleable-iron, two- 
screw trolley clamp, a 14-inch steel 
hanger rod, and a drop-forged hook 
for attaching to messenger cable. 
A few turns of the hanger rod se- 
curely fastens the messenger attach- 
ment, and after the trolley is 





Length of PER 100 : 
Hanger, Approx. List 
Style No. Inches Wt., Lbs. Price 
175910 6 145 $103 00 
149802 6% 1474 103 50 
175911 7 150 104 00 
149786 1 152% 104 50 
175912 8 155 105 00 
149803 8% 157% 105 50 
dee Be 
9 
pots Hg ttig BT 8 
10 16 
issea to 108 00 
75 11 172 
149788 12" 175 109 00 
175917 12% 177% 109 50 
175918 13 180 110 00 
175919 13% 182% 110 50 


grooved wire. Owing to the greater length of the 
clamp a somewhat greater holding | 
power is obtained than with the 
type BG flexible hanger. All parts 
are sherardized. This hanger is 
made with a loop at the top to fit 
over the messenger cable allowing 
a play of 114 inches. 


This type of hanger has given ex- 
cellent satisfaction when used for 
three-point suspension with 150-fo0t — gir 
spans. . 





Length of PER 100-————— 

Hanger, Approx. List 

Style No. Inohes Wt., Lbs. Price 
175821 14 162 $118 00 
175822 144% 165 118 50 
175823 15 168 119 00 
175824 15% 171 119 50 
175825 16 174 120 00 
175826 16% 177 120 50 
175827 ley 180 121 00 
175828 174% 183 121 50 
175829 18 186 122 00 
175830 18% 189 122 50 
175831 19 192 123 00 
175832 1943 195 123 50 
175833 20 198 124 00 
175834 204% 201 124 50 
125 00 


175835 21 204 


TYPE FE CATENARY HANGERS 


clamped in place it is impossible for the hanger 
rod to turn and loosen. 


This hanger is designed especially for use with a 
54-inch messenger cable and steel trolley wire where 
frequent adjustment of the trolley wire is not re- 
quired. It is suitable for use with either 3/0 or 4/0 
standard grooved trolley wire. All parts are sherar- 
dized. 


Length of PER 100——— 

Hanger, Approx. List 
Style No. Inches Wt., Lbs. Price 
149805 14 185 $111 00 
175920 14144 18714 111 50 
175921 15 190 112 00 
149789 154% 192% 112 50 
176922 16 195 113 00 
175923 16% 1974 113 50 
175924 17 200 114 00 
149806 174% 2024 114 50 
175925 18 205 115 00 
175926 18% . 207% 115 50 
175927 19 210 116 00 
149790 194% 21244 116 50 
175928 20 215 117 00 
175929 204% 217% 117 50 


149807 21 220 
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TYPE FS FLEXIBLE 


The type FS flexible hanger consists of 
a malleable-iron three-screw trolley clamp 
and a hanger rod made of %-inch by 
Y%-inch strap steel. The hanger rod is 
looped over the messenger cable. When 
the hanger is in place a link with oblong 
hole is pushed up close to the loop and 
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HANGERS—Continued 


CATENARY HANGERS 


bend. This secures the hanger against 
all possible chance of slipping off the 
messenger cable. The same hanger will 
take either a 3/0 or 4/0 trolley wire. 
This hanger is made with a loop at the top 
to fit over the messenger cable, allowing 
a play of 134 inches. All parts are sher- 


925 


Section 6-A—Part II 





the edge of the strap is given a slight ardized. 

Length of PER 100 : Length of 
2 aie Be Hanger, Approx. List Hanger, Approx. 
Styte No. Inches Wt., Lb. Price Style No. Inches Wt., Lbs. Price 
175867 / 6 76 $54 00 175883 14 102 $58 80 
175868 6% 77 54 30 175884 1444 104 59 10 
175869 7 79 54 60 175885 15 106 59 40 
175870 7% 81 54 90 175886 1544 108 59 70 
175871 8 82 55 20 175887 16 109 60 00 
175872 844 84 55 50 175888 164% 111 60 30 
175873 9 86 55 80 175889 17 112 60 60 
175874 9% 87 56 10 175890 174% 114 60 90 
175875 0 89 56 40 175891 18 116 61 20 
175876 1014 91 56 70 175892 184 117 61 50 
175877 11 92 57 0O 175893 19 119 61 80 
175878 114% 94 57 30 175894 1914 121 62 10 
175879 12 96 57 60 175895 20 122 62 40 
175880 124% 98 57 90 175896 204% 124 62 70 
175881 13 99 58 20 175897 21 126 63 00 
175882 13% 101 OSroO Poder an nae atle es 


TYPE GF FLEXIBLE CATENARY HANGERS 


The type GF has the same 14-inch steel rod that 
is used in the types BG and B-3 hangers together 
with a 4-inch composition clinch ear made for 3/0 
or 4/0 standard groove trolley wire, tapped to 
engage the 44-inch steel rod. 

The composition clinch ear is made with a dry 
sand core, the inside not being machined, leaving a 
rough surface where the ear engages the trolley wire. 
After the ear is properly installed the rough surface 
adheres to the trolley wire and has a greater holding 
power than any composition ear having the inner 


surface smooth. It gives per- 
fect clearance to the trolley 
wheel. 

The composition used in 
the ear is made of the strong- 
est materials obtainable for 
this class of work, and, while 
not very pliable, it “‘stays 
put’’ when properly installed 
and will stand the strain re- 
quired of any catenary hanger. 





























f Length Length 
STYLE No. of PER 100 STYLE No. oO PER 100— 

For 000 For 0000 Hanger, Approx. List For 000 For 0000 Hanger, Approx. List 

Grooved Grooved Inches Wt., Lbs. Price Grooved Grooved Inches Wt., Lbs. Price 

193963 194050 6 89 $61 50 193980 194067 14% 140 $70 00 
193964 194051 6% 92 62 OO 193981 194068 15 143 70 50 
193965 194052 7 95 62 50 193982 194069 15% 146 71 00 
193966 194053 1% 98 63 OO 193983 194070 16 149 71 50 
193967 194054 8 101 63 50 193984 194071 16% 152 72 00 
193968 194055 844 104 64 OO 193985 194072 17 155 72 50 
193969 194056 9 107 64 50 193986 194073 174% 157 73 00 
193970 194057 9% 110 65 OO 193987 194074 18 160 73 50 
193971 194058 10 113 65 50 193988 194075 18% 163 74 00 
193972 194059 10% 116 66 OO 193989 194076 19 166 74 50 
193973 194060 11 119 66 50 193990 194077 19% 169 75 0O 
193974 194061 11% 122 67 OO 193991 194078 20 172 75 50 
193975 194062 12 125 67 50 193992 194079 20% 175 76 00 
193976 194063 12% 128 68 00 193993 194080 21 178 76 50 
193977 194064 13 131 68 50 193994 194081 21% 181 7 00 
193978 194065 13% 134 69 OO 193995 194082 22 184 77 50 
193979 194066 14 137 COc50' 0 eather: anna ate o eetehind 
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HANGERS—Continued 


TYPE FC FLEXIBLE ANCHOR 
HANGERS 


The type FC flexible anchor hanger consists of a 
malleable-iron trolley clamp and a malleable-iron 
messenger clamp ccnnected by a 54-inch steel hanger 
rod as illustrated. A clevis attachment is provided 
for connecting the anchor guy cable. 


The end of the hanger rod is flattened and secured 
to the trolley ear by a 44-inch bolt, thus forming a 
flexible connection at this point. All parts are sher- 
ardized. 














Length of — PER 100. a Length of a Per 100 
Hanger, Approx. List Hanger, Approx. List 

Style No. Inches Wt., Lbs. Price Style No. Inches Wt.. Lbs. Price 

158837 6 305 $162 50 158853 14 369 $174 50 
158838 6% 309 163 25 158854 1414 373 175 25 
158839 7 313 164 00 158855 15 377 176 00 
158840 7% 317 164 75 158856 15% 381 176 75 
158841 8 321 165 50 158857 16 385 177 50 
158842 8% 325 166 25 158858 16144 389 178 25 
155843 9 329 167 00 158859 17 393 179 00 
158844 914 333 167 75 158860 17% 397 179 75 
158845 10 337 168 50 158861 18 401 180 50 
158846 1014 341 169 25 158862 18144 405 181 25 
158847 ve 345 170 00 158863 19 409 182 00 
158848 1144 349 170 75 158864 1914 413 182 75 
158849 12 353 171 50 158865 20 417 183 50 
158850 124% O57 172 25 158866 20144 421 184 25 
158851 13 361 173 00 158867 21 425 185 00 
158852 13% 365 Donor of 4 shames SNe seen. Lr 

TYPE FC FLEXIBLE PULL-OFF HANGERS 
The type FC flexible pull-off hanger is Its construction is similar to 













used on curves to pull the trolley wire that of type FC flexible anchor 
and messenger cable over the center of hanger, except that in the place 
the track. of the clevis attachment the 
trolley clamp is provided with an 
eye nut for attaching a pull-off 
cable. The messenger clamp is 
provided with a flange around 
the hanger rod so that a pull-off 
cable can easily be applied. All 
parts are sherardized. 





“ AN APPLICATION OF PULL-OFF 








CONSTRUCTION =e 
Length of ————PErR 100—————~ Length of —-PER 100. 
Hanger, Approx. List Hanger Approx. List 

Style No. Inches Wt., Lbs. Price Style No. Inches Wt., Lbs. Price 
158872 6 251 $162 50 158888 14 315 $174 50 
158873 6144 255 163 25 158889 1414 319 : 175 25 
158874 7 259 164 00 158890 15 323 176 OO 
158875 74% 263 164 75 158891 154 327 176 75 
158876 8 267 165 50 158892 16 331 177 50 
158877 844 271 166 25 158893 16144 335 178 25 
158878 9 275 167 OO 158894 17 339 179 00 
158879 9% 279 167 75 158895 174% 343 179 75 
158880 10 283 168 50 158896 18 347 180 50 
158881 104% 287 169 25 158897 18144 351 181 25 
158882 11 291 170 0O 158898 19 355 182 00 
158883 114% 295 170 75 158899 1914 359 182 75 
158884 12 299 171 50 158900 20 363 183 50 
158885 12144 303 172 25 158901 20144 367 184 25 
158886 13 307 173 00 158902 21 371 185 00 
158887 13% 311 LISTS. | fae aera aos 
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HANGERS—Continued 


TYPE FL PULL-OFF HANGERS 


The type FL pull-off hanger is like the type FC 
flexible pull-off hanger except in place of having a 
flexible jointed trolley clamp and eye-nut, it has a 
rigid trolley clamp provided with a flange around 
the 5g-inch hanger rod, so that a pull-off cable can 
easily be applied. All parts are sherardized. 


Length of PER 100—————. 

Hanger, Approx. List 
Style No. Inches Wt., Lbs. Price 
176883 6 241 $125 OO 
176884 614 245 25 75 
176885 7 249 ,_ 126 50 
176886 7% 253 127 25 
176887 8 257 128 00 
176888 814 261 128 75 
176889 9 265 129 50 
176890 916 269 130 25 
176891 10 273 131 00 
176892 10% 277 131 75 
176893 11 281 132 50 
176894 114% 285 133 25 
176895 12 289 134 00 
176896 12% 293 134 75 
176897 13 297 135 50 
176898 1314 301 136 25 


















The type FG cross-span steady 
hanger is for use with cross-span 
construction on curves or where 
it is desired to steady the trolley 
wire on tangent track. The 
messenger clamp is_ securely 
fastened to the messenger cable 
by means of two 44-inch machine 
bolts located above the mes- 
senger cable. The cross-span 
cables may be attached to the 
pull-off eyes on the messenger 
clamp, and trolley clamp; or 
wood-strain insulator with clevis 

end can be connected 

direct to the eyes. 


TYPE FG CROSS-SPAN STEADY 





Length of Per 100 

Hanger, Approx. List 
Style No. Inches Wt., Lbs. Price 
176899 14 305 $137 OO 
176900 1414 309 137 75 
176901 15 313 138 50 
176902 15% 317 139 25 
176903 16 321 140 00 
176904 1614 325 140 75 
176905 17 329 141 50 
176906 17144 333 142 25 
176907 18 337 143 00 
176908 1814 341 143 75 
176909 19 345 144 50 
176910 1914 349 145 25 
176911 20 353 146 00 
176912 20144 357 146 75 
176913 21 361 147 50 

HANGERS 


The trolley clarhp is connected to the hanger rod 
by means of a 14-inch stud having an eye casting 
at either end in place of the nut. With this con- 
struction a small amount of movement is obtained 
at the end of the ear, thus preventing kinks should 
relative movement between messenger and trolley 
take place, and also prevents crystallization at the 
end of the ear. The trolley clamp is similar to that of 
the type FC curve pull-off and anchor hangers. The 
hanger rod is 54-inch in diameter. All parts are 


sherardized. 
PER 100 
Length of Approx. List 
Style No. Hanger,Inches Wet., Lbs. Price 
175931 22 425 $270 OO 
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TYPE WM CURVE HANGERS 


(Patented) 


The type WM curve hanger is designed for use 
on curves where the double-trolley construction 
is employed. By means of this type of hanger it 
is possible to suspend the trolley wire from the 
messenger cable andsat the same time have the 
trolleys follow the curve of the track. The angle 
of the hanger rod with the horizontal is varied ac- 
cording to the degree of curvature. This construc- 
tion is adapted for curves up to and including four 
degrees and is used more especially with suspension 
type of insulator. 

The hanger consists of a drop-forged messenger 
hook adapted for 5-inch steel cable, and con- 
structed like that of the type FE hanger, and a 
V-inch steel hanger rod specially made to give the 
curve necessary, and to fit the malleable-iron trolley 


clamp on which it is bolted. The trolley clamp may 
be used for 
either a 3/0 or 
a 4/0 standard 
grooved contact 
trolley anda4/0 
Sti fsa re 
grooved upper 
trolley wire. ; 
In order to de- * 
termine the pro- 
per hanger, the = 
degree of the curve and the desired pole spacing 
must be given. We will furnish on request complete 
information applying to catenary construction where 
the type WM curve hanger can be used to advantage. 





TYPE JR CATENARY PULL-OFF FOR PANTAGRAPH-TROLLEY OPERATION 





STYLES 268597--268598 


PER 100 


ee ne ee ee SS ee 
Style No. Description Wt. Lbs. List Price 
250293 Pull-off yoke only, Japanned 500 $130 OO 
250294 Pull-off yoke, Sherardized 500 143 00 
268597 Pull-off yoke, complete with FP ear, Japanned 575 172 00 
268598 Pull-off yoke, complete with FP ear, Sherardized 575 208 OO 


APPLICATION OF TYPE JR PULL-OFF ATTACHMENTS 





Porcelain Strain Insulators 






Pull Off Yokes 


Double Track 


Wood Strain Insulators 








Curve ee ie 


Pull Off Attachment 
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HANGERS—Continued 


TYPE SP CURVE PULL-OFF HANGERS 
For Wheel Trolley Operation Only 


The type SP curve pull-off hanger consists of a 
type D single-curve yoke and type F ear, together 









TYPE PG INSULATOR 
(x faclyded in 
Style Numbey 






TYPE D SINGLE-CURVE YOKE 
(Wet included in Style Number) 


Style No. Dimension A 
176930 6to 8 
176931 8 to 10 
176932 10 to 12 
176933 12 to 14 
176934 14 to 16 
176935 16 to 18 
176936 18 to 20 
176937 20 to 22 


with a spreader attachment of variable lengths, and 
messenger cable and fittings. The type D single- 
curve yoke is made of galvanized malleable iron and 
furnished.as illustrated. The type F ear is made of 
either galvanized malleable iron or of composition 10 
inches long. The spreader attachment consists of a 
54-inch steel rod provided with a clamp for taking 
the pull-off cable at each end.. The clamp is made of 
malleable iron and all parts are sherardized. Each 
rod has sufficient thread for a 2-inch adjustment. 


Spreader Attachment 


PER 100——_- 

Wt., Lbs. List Price 
184 $65 OO 
200 70 0O 
216 715 00 
232 80 OO 
248 85 00 
264 90 00 
280 95 00 
296 100 00 


CLAMPS 
TYPE FD INTERMEDIATE TWO-SCREW CLAMP 


The type FD intermediate two-screw clamp is 
intended for suspending grooved-steel contact wire 
from a grooved-copper trolley 
wire in the double-trolley 
type of construction. The 
intermediate clamp is located 
midway between the regular 
catenary hangers. It is free 
to move longitudinally along the trolley wire, 





S1zE oF TROLLEY WIRE, B. & S. GAUGE 


but is firmly clamped to the contact wire. This 
allows for the unequal expansion and contraction 
and insures the contact wire against kinks due to 
relative lateral movement. This type of construc- 
tion has proved to be admirably adapted for heavy 
service. 

All parts are sherardized. 

Separation between wires is 134 inches; length, 
2 inches. 
PER 100 





Style No. Upper Lower Approx. Wt., Lbs. List Price 
162649 000 000 or 0000 grooved 50 $42 OO 
149826 0000 000 or 0000 grooved 50 42 00 
TYPE CJ INTERMEDIATE Separation between wires is 2 inches. Length 
CATENARY CLAMP 2 inches. All parts are sherardized. 
The typeCJ catenary clamp is similar to type FD. 
Instead of being held in position by means of two 
flat-head screws, it is held firmly in place by means 
of a single carriage bolt, 44 by 1% inches, with 
positive lock washer. This clamp is made in two 
sizes for two 3/0 and two 4/0 grooved wires. This 
type is for pantagraph operation only. 
S1zE oF TROLLEY WirRE, B. & S. GAUGE ; PER 100 
Style No. Upper Lower Wt., Lbs. List Price 
193996 000 000 50 $30 OO 
194084 0000 0000 50 30 00 


TYPE CA MESSENGER ANCHOR CLAMP 


The type CA messenger anchor clamp is used 
for attaching a strain guy to the messenger cable. 
The clamp consists of a malleable iron body with 
eye connection and a malleable-iron cap. The body 
and cap have a waved surface for gripping the cable, 





Style No. 
163751 


Wt., Lbs. 
275 $100 00 


and are held together by four %-inch machine 
bolts. Slipping of the clamp _ 2 
on a 7s-inch galvanized iron Suz 
cable takes place at about 
6000 pounds. All parts are shefardized. 


PER 100——————_ 
List Price 


BF 








843—25 








i" 930 


Section 6-A 


\ The type EA anchor clamp is for use at anchor 
} points and should be installed in the center of the 





Style No. 


Description 
92141 


The type DA messenger anchor clamp can be 
used where it is desired to connect four strain guys. 
This clamp consists of a sherardized malleable-iron 
casting and five 14-inch U-bolts. Slipping of the 
clamp occurs at about 8500 pounds when applied to 
a zs-inch cable. 


rege 


o 


Type D A Messenger 
ichrlame 


Messenger Anchor Wire 


: Type F-6 
j Strain Ear 


The type JB anchor eye 
is designed for attaching to 
the bottom flange of I-beam 
bracket arm type CH directly 
under themessengerinsulator. 











Messenger 
Anchor Clamp 














Anchor 


Jnsulator ~—_‘ Hanger 
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Anchor clamp, sherardized 


TYPE DA MESSENGER ANCHOR CLAMP 


Flexible 
Hanger 
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CLAMPS—Continued 


TYPE EA ANCHOR CLAMP 


span. The messenger span or cable passes over the 
space block and the two strain guys pass below. 
One cable connects the anchor points and the other 
the two adjacent pull-off hangers. With this form 
of anchor clamp it is necessary to install an extra 
anchor pole diagonally opposite the trolley pole 
used for the other anchor point. 





Eaco —————_______ 
List Price 
$ 


Wt., Lbs. 
6 1 30 





EACH 





Style N>. 
165173 


List Price 
$2 40 








AN APPLICATION OF TypE DA MESSENGER ANCHOR CLAMP 


TYPE JB ANCHOR EYE 


The anchor guy cables pass through the anchor 
eye to the anchor pole as shown in the following 
illustration. 


EACH 
Style No. 


List Price 
122323 


$1 25 


Wt.Lbs. 
2 





AN APPLICATION OF TyPE JB ANCHOR EvE 
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CROSSINGS 
TYPE KC INSULATED ADJUSTABLE CROSSING 
For 550 Volts D. C. and 6600 Volts A. C. 


The type KC adjustable crossing is designed for 
insulating a 550-volt direct-current line from a 6600- 
volt alternating-current line. Both parts of the 
crossing are suitable for wheel-trolley operation, and 
the metallic portion is also suitable for pantagraph 
trolley operation. The insulated portion is for the 
550-volt direct-current line and the metallic portion 


is for the 6600-volt alternating-current line. The 
alternating-current trolley wire is 344 inches below 
the direct-current trolley, thus preventing the 

graph shoe from coming in contact with the direct- 
current line. Section insulators suitable for 6600 


volts should be located in the alternating-current 
line at each side of the crossing. 





The insulated portion is made of well-seasoned 
hickory, oil impregnated. The runner, which is 
subject to wear, is made of fibre and is easily re- 
newed. An adjustment from 60 to 90 degrees can 
be obtained and grooved trolley wire from 2/0 to 


Style No. 
175930 


Description 
Type KC crossing, complete 


4/0 can be used. All metallic parts subject to the 
action of the trolley or pantagraph shoe are of 
composition metal, and all iron or steel parts are 
sherardized. 


Length Length of ——————- EAcH 

Overall Insulation, Weight, List 
Inches Inches S. Price 
85% 70% 30 $65 OO 


SECTION INSULATORS 
TYPICAL SECTION-INSULATOR CONSTRUCTION 


Swan Insulator 













Cable Camp - ce 99 ee 0.6 


~~ Brocket Arm 


Sechon losulatar 












I. Messenger 
EP insular and Ra 






ae re Porcelan ~—Brackef 
Strain lnsulotor Am 













ke ‘Porcelain 
Sain /asulator 





x /asulator dd ‘Dn 


Sechon Insulator 








Messengei 
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SECTION INSULATORS—Continued 


TYPE KB FOR WHEEL-TROLLEY OPERATION 


The type KB section insulator is of the side-bar 
type. The tension of the trolley wire is taken by 
well-seasoned and impregnated hickory side bars. 
With this construction the tension of the trolley 
wire is transmitted almost central with the insulation 
parts, and the tendency to buckle is thus eliminated. 
The side bars are recessed to fit over the end cast- 
ings, thus relieving the bolts from any shearing 
strain. The trolley wire is securely held by a slotted 
chuck fitting in a conical socket, and after an initial 
hold has been taken the chuck automatically 
tightens its grip on the wire. Renéwable approaches 
are provided which prevent crystallization of the 
trolley wire at the section insulator. A renewable 





fibre runner is provided with bronze arcing tips. 
These tips prevent the end castings from being 
damaged by the arc resulting at the breaking end. 
Suspension rods which are easily adjusted for a 
range of from 17 to 32 inches from center of trolley 
to center of messenger at the insulator are provided. 
Style number does not include messenger cable 
clamp, thimbles, or suspension clips. The size of 
messenger cable should always be specified. 


With Bronze End Castings 


Size of Length Length of Length of —————EAcH 

Line Trolley Overall, Side Rods Insulation Weight, List 
Style No. Voltage Wire Inches Inches Inches Lbs. Price 
175933 750 000 groove 34144 10% 8 22 $30 00 
175934 750 0000 groove 3414 10% 8 22 30 00 
175935 1500 000 groove 4555 2135 16 Di 35 00 
168165 1500 0000 groove 455 213% 16 27 35 00 

With Malleable Iron End Castings 

241871 750 000 groove 3414 10144 8 22 25 00 
241872 750 0000 groove 3414 10% 8 22 25 0O 
241873 1500 000 groove 4535 2135 16 27 30 00 
241874 1500 0000 groove 45 x5 213% 16 27 30 00 


TYPE HC-2 FOR WHEEL TROLLEY OR PANTAGRAPH OPERATION 





The type HC-2 section insulator is of single-bar 
type and consists of a middle insulated portion and 
bronze end castings provided with renewable ap- 
proaches. The trolley is securely held by a clamping 
plate and two bolts. A renewable fibre runner made 
in two parts is provided. Each half of this runner 
can be removed by the removal of a 44-inch machine 
bolt. Arcing tips riveted to a fibre runner protect 
the end castings from pitting due to the arc when 


the circuit is broken by the passage of the trolley 
wheel or pantagraph shoe. The approach has a 
certain amount of flexibility that prevents crystalli- 
zation of the trolley wire. 


Style number includes section insulator complete, 
but no messenger cable, hanger rods, insulators or 
fittings. When ordering, the size of messenger should 
always be specified. 


With Bronze End Castings 


Size Length of ' 
Groove Length Renewable —_———_—_—- Eacu 
Line Trolley Overall, Runner, Weight List 

Style No. Voltage Wire Inches Inches Lbs. Price 
185535 750 000 41 8 23 $27 50 
185536 750 0000 41 8 23 27 50 
185594 1500 000 51 18 28 32 50 
185595 1500 0000 51 18 28 32 50 

With Malleable Iron End Castings 
185592 750 000 41 8 23 22 50 
185593 750 0000 41 8 23 22 50 
185596 1500 000 ; 51 18 28 27 50 
185597 1500 0000 Si 18 28 27 50 


ACCESSORIES FOR TYPES KB AND HC-2 SECTION INSULATORS 





— PER 100 
Style No. Description Wt., Lbs. List Price 
185537 Hanger rod for 28 inch maximum to 16 inch minimum center of messenger to center of 
Trolley Wire at Insulator... 05.6 0 ae. ge a el a ls cs tise ei vie ne 192 $162 50 
91219 Cable clip for 34 inch and 14 inch diameter messenger cable..........:..0c00ceeceee 20 25 00 
185530 Cable clip for 54 inchidiameter mieSsenger cable... myn. eke dest)... eae 25 25 00 
102146 Cable clamp for 7% inth.and }4anch diametericablew. Jolen). -) seeukacnd. cs ces ce ee See hardware section 
102147 Gable clamp for &¢ inch Giameter cables 7.0 oa cae ee ee oe as See hardware section 
184200 Renewable fibre runner (750 V) for HC 2-section insulator (two required)............ See direct suspension sec. 
185550 Renewable fibre runner (1500 V) for HC 2-section insulator (two required)........... 200 350 
225647 Renewable micarta runner (750 V) for KB section insulator...........0.....0ceeeeue See direct suspension sec. 
248516 Renewable micarta runner (1500. V) for KB section insulator.............¢......... See direct suspension sec. 
180318 Renewable fibre runner (750 V) for KB section insulators......5..0)...0..0s.eeeceee See direct suspension sec. 
248515 Renewable fibre runner (1500 V) for KB section insulator.............c0c0ececeecee See direct suspension sec. 
188425 Renewable approach for 000 groove trolley wire. 00) 2... bs coc e ccc ccc eceeccele See direct suspension sec. 
188426 Renewable approach for 0000 groove trolley wire.......... cece ceccccececccececuue See direct suspension sec. 
167527 Chuck torj000 sroove|trolley.wire.. ¥. va acssails Meee tin eT ee See direct suspension sec. 


167529 Chuck for 0000 groove trolley wire 


ee 


ee Malle pai aie iSMRNBIAS aus ns Wy eneahain Gae eae See direct suspension sec. 
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SECTION INSULATORS—Continued 


TYPE HS-2 FOR PANTAGRAPH-TROLLEY OPERATION 





Type HS-2 INSULATOR WitHout GLIDERS 


The type HS-2 section insulator is designed for 
sectionalizing where a main contact trolley wire and 
an auxiliary or feeder trolley is used, having a dis- 
tance center to center of 134 inches. 

The insulating portions consist of a well-seasoned 
and impregnated hickory bar with a sufficient creep- 
age distance to thoroughly insulate for the given 


grooved trolley or feed wire, and steel contact wire. 

In the type HS-2 the approaches are attached to 
the end castings by means of one heavy machine 
bolt. The approaches are suitable for 3/0 and 4/0 
wire. Each section insulator is tested before ship- 
ment, the test load being 8000 pounds and the work- 
ing load 4000. 


voltage. The insulator is suitable for 3/0 or 4/0 

Length Insulation, ————————_ EAcu 

Overall, Distance, Weight, List 
Style No. Voltage Inches Inches Lbs. Price 

With Gliders 
197558 11000 106% 72 41 $41 50 
197559 6600 8214 48 36 38 50 
197560 3300 641% 30 32 35175 
Without Gliders 

190318 11000 106% 72 35 Soe 
197145 6600 82% 48 30 29 75 
197144 3300 641% 30 28 27 50 


TYPE HS-3: FOR PANTAGRAPH-TROLLEY OPERATION 





Ro 8 


Type HS-3 INsuLATOoR WitH GLIDERS 


The type HS-3 is similar in design to the type 
HS-2 except that the parts are of lighter construc- 
tion. The type HS-3 can be used with single trolley 
construction for 4/0 trolley wire or with double- 
trolley construction for 2/0 feeder and 2/0 contact 


Where it is desired to have the contact shoe pass 
over the section insulator without interrupting the 
section circuit the insulator with gliders is recom- 
mended. Where this is not considered essential the 
gliders may be omitted. 


wire. The test load of the type HS-3 is 6000 pounds 
and the working load 3000 pounds. 





Length Tnsulation, ———————- Facu 

Overall, Distance, Weight, List 
Style No. Voltage Inches Inches Lbs. Price 

With Gliders 
197563 11000 1021% 72 37 $33 OO 
197564 6600 7814 48 32 29 75 
197565 3300 601% 30 28 27 50 
Without Gliders 

197561 11000 10214 72 29 24 25 
188897 6600 7814 48 26 22 00 
197562 3300 60% 30 24 20 00 


Style number includes insulator complete except messenger insulator and cable fittings. The size of 
messenger cable and material used, together with maximum tension, should always be given in ordering 
messenger insulators. 


« Styles No. 281850 and 281851 are special and are similar to Styles 197564 and 190318 respectively 
except the wood is of select maple gum impregnated. 
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; SECTION INSULATORS—Continued 





7 
| 
3 PEEL te Type DT INnsuLator Bopy WITHOUT GLIDERS 


TYPE DT FOR PANTAGRAPH-TROLLEY OPERATION ONLY 





Wy The type DT section insulator is designed for The end castings may be provided 

r use with a main contact trolley wire and an auxiliary with gliders. These gliders over- 

r or feeder trolley. The trolley wires are held by a_ lap so that the circuit is not broken 
sheet metal arm pivoted at the end of the insulator by the passage of the pantagraph 





Four Bott 
body. The insulated portion consists of a well- shoe, and all flashing and injurious TrotLey CLamP 


seasoned and impregnated hickory bar with a arcing is therefore eliminated. This section insulator 
creepage distance suitable for the given voltage. is for high-speed sliding-contact operation. 








Type DT FLEexisLE APPROACH 


_— 


This section insulator is suitable for 3/0 or 4/0 Style number includes section insulator complete 
grooved trolley wire with center to center of trolley except for the messenger cable and fittings, which 
wires 134 inches. are extra. 

i 
Length Length of ——_— Eacu: 
Overall, Insulation, Weight, List 
Style No. Description Voltage Inches Inches bs. Price 
176570 Complete with gliders 11000* 233 72 125 $70 00 
194375 Complete without gliders 11000* 233 72 105 63 00 


* Can be supplied for lower voltages upon special order. 














Flenble Approach Foor Bolt Tralley Clamp ‘Insulator Body Four-Bolt Trolley Clamp Flexible Approatn 

















ee 


Type DT INsSuLaToR WITH GLIDERS ” 
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WOOD STRAIN INSULATORS 





In the production of wood strain insulators the Westinghouse Company claims first 
position in points of quality in-put and quantity out-put. The eyes, clevises and tapped 
fittings are malleable iron sherardized, with the metal properly distributed to insure 
maximum strength and adaptability. 

One of the most important considerations in the design of these insulators is the 
angle at which the malleable iron caps are swaged on, which angle must be exactly 
parallel to the reverse cone seat of the insulator proper. We have determined conclus- 
ively that there is only one angle for each diameter of insulator which gives the maximum 
holding power. Obviously, the more this angle is increased the greater is the disturbance 
to the metal under the swaging process, while on the other hand, the more the angle is 
reduced the less becomes its resistance to the action of the cone. 

Westinghouse wood strain insulators are made of straight-grained, well-seasoned, air- 
dried selected hickory. After being accurately turned to size, the sticks are oil-impregnated 
and given two coats of transparent insulating varnish which makes possible an inspection 
of the grain of the wood. The end-castings are pressed tight on the stick, giving a water- 
tight joint. Great careis taken so that the pressure is not great enough to injure the wood. 

Every wood strain insulator is subjected to a test load before shipment so as to elim- 
inate defective wood or end-castings. The end-castings are sherardized and are strong 
enough to part the best hickory obtainable. 


WITH TWO EYES—END CASTINGS SHERARDIZED 











Average 
Test Breaking PER 100 
Load Load Weight, List 
Style No. Description Lbs. Lbs. Lbs. Price 

179475 1 -inch diameter, 5 inches of insulation 3500 7000 144 $ 7500 
179476 114-inch diameter, 5 inches of insulation 5000 10000 188 85 00 
179488 114-inch diameter, 5 inches of insulation 8000 12500 500 160 OO 
171794 1 -inch diameter, 12 inches of insulation 3500 7000 170 90 OO 
179477 114-inch diameter, 12 inches of insulation 5000 10000 250 105 OO . 
179489 114-inch diameter, 12 inches of insulation 8000 12500 550 200 OO 
179478 114-inch diameter, 24 inches of insulation 5000 10000 300 145 00 
179490 114-inch diameter, 24 inches of insulation 8000 12500 637 320 OO 
179479 114-inch diameter, 48 inches of insulation 5000 10000 500 370 OO 
179491 ~—=_ 14-inch diameter, 48 inches of insulation 8000 12500 863 480 00 


Regularly furnished with eyes at right angles, but can be furnished with eyes in the same place when 
so ordered. 


844-6 








936 


. Section 6-A Westinghouse Line Material January, 1920 


WOOD STRAIN INSULATORS—Continued 


WITH ONE EYE AND ONE CLEVIS—END CASTINGS SHERARDIZED 





. Average 
Test Breaking ———— Per 100 
Load Load Weight, List 
Style No. Description Lbs. Lbs. Lbs. Price 
179481 1 -inch diameter, 5 inches of insulation 3500 7000 154 $ 90 00 
179483 114-inch diameter, 5 inches of insulation 5000 10000 252 100 OO 
179482 1 -inch diameter, 12 inches of insulation 3500 7000 170 105 OO 
179484 i14-inch diameter, 12 inches of insulation 5000 10000 260 120 00 
179485 114-inch diameter, 24 inches of insulation 5000 10000 325 160 OO 
These insulators can be furnished with eye and clevis bolt in the same plane when so ordered. Regularly 
| i furnished at right angles. 
I ; 
‘4 WITH TWO TAPPED ENDS—END CASTINGS SHERARDIZED 








Average 
Test Breaking PER 100———— 
Load Load Weight, List 
Style No. Description Lbs. Lbs. Lbs. . Price 
125533 1 -inch dia., 5 inches of insulation, tap g-11 3500 7000 140 $115 OO 
. 125535 114-inch dia., 5 inches of insulation, tap 34-10 5000 10000 194 125 OO 
125537 114-inch dia., 12 inches of insulation, tap 34-10 5600 10000 225 145 OO 


WITH TWO CLEVISES—END CASTINGS SHERARDIZED 





at Average 
he Test Breaking ——— PEr 100 
Load Load Weight, List 
Mt it Style No. Description Lbs. Lbs. Lbs. Price 
125527 1 -inch diameter, 5 inches of insulation 3500 7000 200 $105 OO 
125529 11-inch diameter, 5 inches of insulation 5000 10000 253 115 OO 
125531 114-inch diameter, 12 inches of insulation 5000 10000 275 135 OO 


These insulators can be furnished with clevises at right angles. Regularly furnished in the same plane. 
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WOOD STRAIN INSULATORS—Continued 


WITH ONE EYE AND ONE TAPPED END—END CASTINGS SHERARDIZED 











Average 

Test Breaking —PER 100 

Load Load Weight, List 
Style No. Description Lbs. Lbs. Lbs. Price 
121734 1 -inch dia., 5 inches of insulation, tap 54-11 3500 7000 141 $ 95 OO 
123359 1}4-inch dia., 5 inches of insulation, tap 54-11 5000 10000 220 105 OO 
123360 114-inch dia., 5 inches of insulation, tap 34-10 5000 10000 194 105 0O 
121738 114-inch dia., 12 inches of insulation, tap 5<-11 5000 10000 241 125 OO 
121739 1}4-inch dia., 12 inches of insulation, tap 34-10 5000 10000 241 125 OO 
121740 14-inch dia., 24 inches of insulation, tap 5¢-11 5000 10000 288 165 OO 
121741 114-inch dia., 24 inches of insulation, tap 34-10 5000 10000 291 165 OO 


WITH ONE CLEVIS AND ONE TAPPED END—END CASTINGS SHERARDIZED 











: Average 
Test Breaking - PER 100 
Load Load Weight, List 
Style No. Description Lbs. Lbs. Lbs. Price 
125539 1 -inch dia., 5 inches of insulation, tap 5¢-11 3500 7000 157 $110 00 
125541 14-inch dia., 5 inches of insulation, tap 34-10 5000 10000 235 120 OO 
125543 14-inch dia., 12 inches of insulation, tap 34-10 5000 10000 275 140 OO 


TYPE RC ADJUSTABLE WOOD STRAIN INSULATOR—END CASTINGS 
SHERARDIZED 





This is a most useful adaptation of the ordinary form of wood strain insulator, 
having, as it does, an adjustment of 4 inches. The insulator proper and the malleable 
steel terminals constitute the same high grade product which distinguish our regular 
wood strains and are of corresponding dimensions. 

It is expected that this strain insulator will largely supplant the Brooklyn type. 


WITH TWO EYES 


Adjustment, ———PErR 100-_—_ 

Style No. Description Inches Wt., Lbs. List Price 

126035 114-inch diameter, 5 inches of insulation 14 to 18 350 $200 OO 

127124 114-inch diameter, 12 inches of insulation 2to25 7 530 265 OO 

157645 114-inch diameter, 5 inches of insulation 1914 to 2314 700 350 OO 
WITH EYE AND CLEVIS 

165093 14-inch diameter, - 5 inches of insulation 1914 to 234 530 $250 OO 
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WOOD STRAIN INSULATORS—Continued 


TRIPLE WOOD STRAIN INSULATORS 
Metal Parts Sherardized 





The triple wood strain insulator, with 48 inches of insulation, is designed for very 
severe service and is suitable for a working load of 12,000 pounds. 


It consists of three wood strain insulators in multiple, connected by malleable iron 
triple-hook castings. In case one insulator should fail the two remaining insulators will 
sustain the load until repairs can be made. Each triple wood insulator is subjected to a 
test load of 25,000 pounds before shipment. The ultimate strength is approximately 


50000 pounds. 


List Price 

Style No. Wt., Lbs., Each Each 
158118. Hickory oil impregnated 40 $20 vd 
263546 Maple gum impregnated 40 2725 


DOUBLE WOOD STRAIN INSULATORS 
Metal Parts Sherardized 





This insulator is similar to Style No. 158118 except it has only two wood strain insu- 
lators. It is subjected to a test load of 16,000 pounds before shipment. The ultimate 
strength is approximately 35,000 pounds. 48 inches of insulation. 


List Prict 

Style No. Wt., Lbs. Each Each 
216171 Hickory oil impregnated 26 $15 OO 
273438 Maple gum impregnated 26 16 50 


SINGLE WOOD STRAIN INSULATORS 
Metal Parts Sherardized 


For use with double and triple insulators, part of Styles 158118, 216171, 263546 
and 273438. 
Each 


Style No. Description Wt., Lbs. List Price 
202066 _ Hickory oil impregnated 114-inch diameter, 48 inches of insulation 9 $5 30 
263545 Maple gum impregnated 114-inch diameter, 48 inches of insulation 9 6 OS 
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WESTINGHOUSE GIANT STRAIN INSULATORS 
600 VOLTS 


These cylindrical composition strain insulators are properly named ‘‘Giant”’ because 
no other form of moulded strain insulator of similar dimensions can compare with them 
in tensile or dielectric strength. 

As shown in the illustration below, sheet mica is the only insulating material under 
stress, the composition insulation being used solely to exclude moisture and to lengthen 
the creepage surface. Breakdown voltages invariably take the surface path. 

The average tensile and dielectric strength of the two sizes is approximately as 
follows: 


Size, Ins. Lbs. Volts i) 2) ra 
2 6500 9800 
2% 8000 12700 








Diameter Diameter Distance Between 

Body, Eyes, Eyes Like Centers of Eyes, _———————Pgr 100 ——_——_—> 

Inches Inches Fig. No. Inches Wt., Lbs. List Price 

2 12 I & 130 $ 98 00 

49394. 2 te and 1;, I and III 5k 130 108 OO 
49395 2 135 III 423 130 118 00 
92149 24% te II 64% 245 144 00 
84143 2% 4% and 13; II and IV 675 245 154 00 
49397 2% 175 IV 64 245 164 00 


Note—Style No. 49443 is particularly adapted for use with type D pull-overs, although any of the 
giant strains may be used. 


When so ordered, any of the above insulators will be furnished with the eyes at right angles. 


WITH MALLEABLE IRON EYES AND CLEVIS—GALVANIZED 





Distance Between 


Diameter Diameter Clevis Eye and Centers of Eye 
Body, Eyes, Opening, Clevis Like and Clevis Bolt _———————Pgr 100 
Style No. Inches Inches Inches Fig. Nos. Inches Wt., Lbs. List Price 
84145 2 ih 5% I-V 53 135 $108 OO 
49396 2 175 5 IlI-V 438 135 118 OO 
84144 2% iL Hi II-VI 635 250 164 00 
49398 2% 145 3 IV-VI 635 250 174 00 


When so ordered, any of the above insulators will be furnished with the eye at right angles to the 
clevis bolt. 


The body dimensions do not include the beading at the center of these insulators. 
The eye dimensions are the inside diameters. 
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WESTINGHOUSE GLOBE STRAIN INSULATORS 


600 VOLTS 


These spherical composition strain insulators are used in span wire and bridle-wire 
pull-off where the strain is not excessive. The rated working strain, in pounds, is approxi- 
mately 1000 times the diameter in inches, allowing an ample factor of safety. As in all 
proper designs of line insulators, the ultimate dielectric strength is manifested across the 
surface of the insulator. 


The ends of the metal fittings which are embedded in the composition are elliptical, 
the head of the one being at right angles to the ring of the other, which practically assures 
maintaining the mechanical hold in the event of injury to the insulation. 


The 214-inch globe strains may be used in connection with type D pull-overs. 


EYE AND CLEVIS GALVANIZED 





Style No. 
92146 
92147 
97512 
97513 


Description 
2-inch diameter—two 14-inch eyes 
214-inch diameter—two 5-inch eyes 
2-inch diameter—with eye and clevis 
214-inch diameter—with eye and clevis 


Distance Between 


Centers of Eyes 
or 
Eye and Clevis 
334 
426 
5 
5% 


= 


a 


Wt., Lbs. 


70 
105 
100 
132 


PER 100———an 
List Price 


$ 70 00 
90 OO 
85 OO 

105 OO 





The type TC is a drop-forged steel turnbuckle having one eye insulated with West- 
inghouse composition; those with cylindrical eyes are for attachment to bolt, and with 
oval eyes for use with cable. All metal parts are galvanized. 


StyLe Nos. 


With 

Cylindrical 
Eye 

120867 
126496 
.126498 
126500 
120869 


With 

Oval 

Eye 
119919 
126524 
126526 
126528 
119921 


Adjustment 


6 


DIMENSIONS, INCHES: 


Diameter 
Bolts 


1 


Ke Net 
RA OA DN 


Distance 
Between Eye 
Centers When 

Contracted 


1314 
1344 
154% 
151% 
18% 


Approx. Net Wt., 
Lbs. 


220 
260 
260 
365 
410 


PER 100 


List Price 
$220 OO 
270 OO 
* 280 OO 
330 OO 
390 OO 
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INSULATED FORK BOLTS 





All metal parts are sherardized. 


——— PER 100 ————____, 


Approx. List 
Style No. Size, Inches Description Net Wt., Lbs. Price 
138260 Yex12 With porcelain spool 190 $ 80 00 
138262 56x12 With porcelain spool 255 95 00 
138264 54x14 With porcelain spool 270 100 00 
138266 1ox12 With composition spool 185 100 00 
138268 56x12 With composition spool 250 : 115 00 
138270 54x14 With composition spool 265 120 00 


SPOOL-TYPE STRAIN INSULATORS 


600 VOLTS 





This insulator consists of two 3%;-inch by 1-inch strap irons, two 3-inch bolts, and 
two spool insulators. The creepage distance is approximately 134 inches. The metal 
parts are galvanized. 


—-PER 100 





Style No. Description Wt., Lbs. List Price» 
101942 Withoporcelsinrspools ry, $92.84. Seas oe gd 2D. Re Bt 125 $100 OO 
127061 Porcelain spoohonly pei ASR. So I Prats onesies 33 10 0O 





a 
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WESTINGHOUSE BROOKLYN STRAIN INSULATORS 
750 VOLTS 





StTyLte No. 281781 





STYLE No, 281781 ENGAGING a 1,000,000 C. M. Castz Deap EnpEp 


These turnbuckle insulators consist of a metal 
head and insulated body. The body is made of 
Westinghouse moulded insulation and contains a 
metal sleeve into which a drop forged eye bolt is 
threaded. A brass ferrule protects the insulation 
from the wear of the metal cap. 


The cap is made of two malleable iron castings 
held together by fillister head brass screws. 


The eye in the cap is made oval to facilitate 
dead ending heavy cables. The standard size will 


Style No. Description 
281780 Standard size, sherardized 


oe. = ‘0S, © (0.0 oy Se Le 


281781 Large size, Sherardized. ... ... 3. yee 


accommodate cables up to $00,000 circular mils and 
the large size, cables up to 1,000,000 circular mils. 


The Standard Size Brooklyn Strain Insulator has 
a 54-inch eye bolt with 3inches take-up. Theeyein 
the cap has a minimum diameter of one inch and a 
maximum diameter of 114 inches. 


The Large Size Brooklyn Strain Insulator has a 
34-inch eye bolt with 314 inches take-up. The eye 
in the cap has a minimum diameter of 1, inches, 
and a maximum/diameter of 134 inches. 


Per 100 
Wt. Lbs. List Price 
eats sos inp ae 262 $250.00 
eich. ss os 513 360.00 
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Insulators are regularly furnished with top cast- 
ing Style No. 246112, as listed. . A few special top 
castings and bases have been designed for different 


Style No. 
245987 
245988 
245989 
245990 
245991 
245992 
245993 
245994 
245995 
246112 
226244 


This pillar insulator can be suspended when required and used in tension as indicated in the fol- 


lowing table. 


Style No. 


245987 
245988 
245989 
245990 
245991 
. 245992 
. 245993 
245994 
245995 


Pillar Insulators and Bushings 





Description 
2 Units with top cast 
3 Units with top cast 
4 Units with top cast 
5 Units with top cast 
6 Units with top cast 
7 Units with top cast 
8 Units with top cast 
9 Units with top cast 
10 Units with top cast 
Top casting only 
Single unit without top casting 


PILLAR 
INSULATORS 


These pillar or post type in- 
sulators are made up in units 
which can be bolted together to 
make up an insulator for any 
voltage. The units from which 
this insulator is constructed are 
built up on 6-inch centers. 
Each additional unit adding 6 
inches to the height of the in- 
sulator. Each unit consists of 
a porcelain bell provided with a 
cemented on cap and a cemented 
in hollow pin, which is used as 
the base for the complete pillar 
insulators, styles No. 245987, to 
No. 245995 inclusive. These 
caps and pins are each provided 
with 3 lugs that fit together 
and are secured by 14-inch ma- 
chine bolts. In this way any 
section can be removed and re- 
placed by another with the use 
of no other tool than a 
wrench. The method of bolting 
together is such that rusting can- 
not prevent the joint being 
opened when desired and no 
adjustment is required in fitting 
in a new section. 


These insulators are suitable 
for both indoor and outdoor use. 
There is no possibility of any 
turning of the units with respect 
to each other. They are the 
strongest and most rugged of 
this kind manufactured. The 
porcelain is mahogany glazed, 
the metal parts are regularly 
furnished painted black, but 
ean be galvanized at an in- 
creased price if so ordered. 


purposes. 


Line Dry Arcover Wet Arcover 
Voltage Voltage Voltage 
30000 120000 60000 
47000 175000 95000 
65000 235000 130000 
80000 285000 160000 
97000 330000 195000 
115000 375000 230000 
130000 410000 265000 
140000 450000 300000 
150000 485000 335000 


Mechanical Data 


ULTIMATE BENDING LOAD 


IN POUNDS 


3940 
2800 
2160 
1760 
1490 
1290 
1130 
1010 

920 


applications, but the pillar insulator with top cast- 
ing Style No. 246112 is sufficient for all ordinary 
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ne 


95 Holes 
6 Holes equally spaced, 


~~ Se ee 
a cl OS ea 


lt lath nm 


ae ee tree 


J Holes equally spaced. 


———EAcu 

Dim. A Ship. Wt., List 

Inches Lbs. Price 
1454 110 $28 50 
20% 155 41 00 
265% 200 53 50 
32% 230 66 00 
385% 290 78 50 
44% 315 91 OO 
50% 395 103 50 
56% 445 116 00 
625% 500 128 50 
sae 7 3 50 
40 12 50 


ULTIMATE PULLING LOAD 
IN POUNDS 


10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
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CONDENSER TYPE ROOF BUSHINGS 











The condenser type roof bushing may be used to 
advantage wherever it is required to pass conduc- 
tors vertically at high potential through material 
at ground potential. They should not be used at 
an angle to the vertical exceeding 10 degrees and 
cannot be used ina horizontal position. Nominally 
made for a maximum current of 200 amperes, but 
the current capacity can be increased at slight 
cost. A pressed tube copper terminal is regularly 
furnished at both ends and can be set at any angle 
or direction. 


oe 


Prices will be quoted on application. 























: | | | yximate Di i Approx. : 
Style No. | Maximum| Leakage Approximate Dimensions ppree 

(iw Line. ich Dist. | | Son ee 

| Voltage |Outdoor End) A | B Cc D E Bolts Net Crated 

cipeniinsichesncannscicatianictss | cosmeneoapenenanesarasisonen | ndsetscaptieing alpaca Se aaa ioe oe eer ees a aN a lA ca ee ae es — 
268250 | 45000 | | 3’-4” 3-3" | 37" | 1.43%" | 11-3. Fe ong ko eg ld sin ars 550 
268251 73000. | | 4’.9/ | e201, HN aeRO IL |. 1'-8gm | 04%” | 6 of %" 425 700 
268252 | 95000 | 7'-6” | Sea? 5/-3" 1’-9" 1’-7144" 914" 6 of %” STS 1100 
i 1 268253 | 115000 | 9’-7" | 5/11") 6/0" | 1/-9” 1-714" 014” | 6 of 5%” 725 1425 
i] j 268254 | 135000 | 11’-8”" 6'-7" 6’-8"" 1’-9"" 1’-714" 18 re 6 of 3%" 1100 2000 
968255 | 155000 14’-2” 7'-3” 7’-4" | 1’-9”’ 1’-7144" 1-377 6 of 3%" 1500 2500 





Current transformers may be mounted below the flange on voltages up to 115000. Higher voltages will require a suspension 
from the underside of the roof toscarry the current transformer. The minimum satisfactory primary current for operating relays 
or indicating instruments 1s approximately 75 amperes. Dimension £ in the above table will be increased if a current transformer 
is mounted on the bushing. 

* 
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CONDENSER TYPE WALL OR FLOOR BUSHINGS 


at slight cost. 








Pillar Insulators and Bushings 


Prices will be quoted on application. 


The condenser type wall or floor bushings can be 
used at any angle. They cannot be used outdoors or 
where water will condense on the bushing and are 
for inside service only. 


They are nominally for a maximum current of 200 
amperes, but the current capacity can be increased 


Section 6-A—Part IV 








Circle 


945 












Dimensions 
Max. Line 
Style No. | Voltage 
B Cc D E F G Bolts Net Crated 
268346 73000 Seles fete, 11” 94" 54%" 1’-3/’ 4 of 54” 225 
268347 95000 Ms 4°11” a 11” 94" 744" 1'-3f¢ 4 of 54!" 350 
268348 115000 ~ Sets hd 11” 94" wt 17-3” 4 of %"’ 450 
268349 135000 - ey bee 17-8" f/2514"0 17-317"" 9%" 1’-3"" 6 of 8%" 700 
268350 155000 - 6'-9”" 1’-8” PS 1G. 1'-314" 1014” 1’-3” 6 of 34” 1075 


















These bushings are furnished with pressed tube copper terminals which can be set at any angle or direction. 
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Westinghouse Line Material 





January, 1920 


TRANSMISSION LINE FITTINGS 


SUSPENSION STRAIN CLAMPS—Type TB 
Without Arcing Horns 


The type TB suspension strain clamp is de- 
signed for use with high-tension transmission 
lines using suspension-type insulators. The only 
loose part to be handled is the malleable-iron shoe 
which protects the cable from the action of the 
hook bolts. This shoe is provided with a wave 
surface corresponding with the waves in the clamp, 
thus obtaining a powerful grip on the cable. The 





end of the clamp has a large radius so that the 
cable cannot be injured where it leaves the clamp, 


With standard clevis, the clamp is suitable for 
suspension insulators 10 inches in diameter. By 
substituting a longer clevis (on special order) a 
suspension insulator of greater diameter can be 
used. 

———— PER 100 ——_—____, 


Style DIAMETER OF CONDUCTOR Weight 
No. Min. Max. Diam. of Pin ‘‘A’”’ Lbs. List Price 
For Conductors up to and including 0000 
247351 .25 ineh .50 inch 1% inch 95U $420 00 
202036 .25 inch .50 inch 5% inch 950 420 00 
For Conductors from 0000 up to and including 300,000 cir. mils. 
287547 .46 inch .62 inch 4 inch 1030 565 00 
271881 .46 inch .62 inch 5% inch 1030 565 00 
271880 .46 inch .62 inch 34 inch 1030 565 00 


All parts are Sherardized. 
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TRANSMISSION LINE FITTINGS—Continued 


SUSPENSION STRAIN CLAMPS—Type TB 
With Arcing Horn 


947 


Section 6-A—Part V 





Per 100 —__—_—__,, 
Style DIAMETER OF CONDUCTORS . Weight 
0. Min. Max. Diam. of Pin ‘A’ Lbs. List Price 


For Conductors up to and including 0000 


277957 .25 inch .50 inch 54 inch 
277958 .25 inch .50 inch ¥g inch 
271882 Arcing Horn only 


1075 $475 00 
1075 475 00 
125 55 00 


For Conductors from 0000 up to and including 300,000 cir. mil. 


2811384 .46 inch .62 inch 34 inch 
281135 .46 inch .62 inch 54 inch 
268599 .46 inch .62 inch V6 inch 
271882 Arcing Horn only 

All parts are Sherardized. 





206 Dill, 
==" 2 
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Section 6-A Westinghouse Line Material. January. 1920 


TRANSMISSION LINE FITTINGS—Continued 


SUSPENSION WIRE CLAMPS-—Tyre FR 
Without Arcing Horns 
For Conductors from 0 to 0000 








Per 100 ———__} 


Style DIAMETER OF CONDUCTOR Weight List 
No. Min. Max. Diam. of Pin ‘‘A”’ Lbs. Price 
287548 .37 in. .46 in. V in, 400 $200 00 
287549 .37 in. .46 in. . 5% in. 400 200 00 


All Parts are Sherardized. 
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Pole-Line Hardware Section 6-A—Part V 
TRANSMISSION LINE FITTINGS—Continued 


SUSPENSION WIRE CLAMPS—Type FR 
Without Arcing Horns 


For Conductors 0000 to 300,000 cir. mils. 





DIAMETER OF CONDUCTOR : 4 ———— Per 100-——_—_——__, 

Style No. in. Max. Diam. of Pin **A’’ Weight, Lbs. List Price 

287557 .46 inch .62 inch ¥ inch 650 $340 00 

287558 .46 inch .62 inch 54 inch 650 340 00 
All parts are Sherardized. 
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: i} TRANSMISSION LINE FITTINGS—Continued 


SUSPENSION WIRE CLAMPS—Type FR 


With Arcing Horns 
For Conductors from 0 to 0000 





mi 


Per 100———__—_~ 





Style DIAMETER OF CONDUCTOR Diam. of Weight List 

oO. in, Max. eau vel Lbs. Price 
281140 37 in. 46 in. 14” 460 $240 OO 
281139 .37 in. 46 in. 5%” 460 240 00 


All Parts are Sherardized. 
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January, 1920 Pole-Line Hardware Section 6-A—Part V 


TRANSMISSION LINE FITTINGS—Continued 


SUSPENSION WIRE CLAMPS—Type FR 


With Arcing Horns 
For Conductors 0000 to 300,000 cir. mils. 





PER 100 


DIAMETER OF CONDUCTOR ; : ———_ —— 
Style No. Min. Max. Diam. of Pin ‘‘A”’ Weight, Lbs. List Price 
273474 .46 inch .62 inch 14 inch 730 $390 00 
273475 .46 inch .62 inch 54 inch 730 390 00 


All parts are Sherardized. 
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| | | ’ TRANSMISSION LINE FITTINGS—Continued 
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i | € SUSPENSION WIRE CLAMPS—Type AD 
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Without Arcing Horns 





For Conductors 0 to 000, Inclusive 
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January, 1920 


oe Pee’ 100 


Style DIAMETER OF CONDUCTOR Weight 
No. Min. Max. Diam. of Pin ‘‘A’’ 

251254 .37 inch i .46 inch 144 inch 

184086 .37 inch .46 inch 54 inch 


All parts are Sherardized, 








List Price 
$160 00 
160 00 
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January, 1920 Pole-Line Hardware Section 6-A—Part V 


TRANSMISSION LINE FITTINGS—Continued 


SUSPENSION WIRE CLAMPS—TYPE AD 


With Arcing Horns 


For 0 to 000 Wire Inclusive 





PER 100. 





: ree . =i iE err 
Style No. Diameter of Min. Conductor, Max. Diam. of Pin ‘A Weight, Lbs. List Price 
273472 .37 inch .46 inch 14 inch 406 $220 00 
273473 .37 inch .46 inch 54 inch 406 220 00 


All parts are Sherardized. 





R46-32 











————e ce. sss Se S— 





954 


Section 6-A 


Westinghouse Line Material 


TRANSMISSION LINE FITTINGS—Continued 


STRAIN YOKES—Type SK 
Sheraradized 





January, 1920 





Style 
No. 


281138 
293694 
293689 
293690 
293696 
293697 





Description 


lop Yoke with eye swith arcinpynorn.s .scci< ees 2s. ce ne © seetides Pn ne eieio en ceieie nae 
Top: Yoke with eye,~withoutwarcing Horn... . os... 0.00 nas oe ake eae Fees ee ee cae 
Bottom Yoke with eye, with:arcing horn, with 14” clevis links......................-. Ae 
Bottom Yoke with eye, with arcing horn, with 5” clevis links...................-...000. 


Bottom Yoke with eye, without arcing horn, with 14" clevis links 
Bottom Yoke with eye, without arcing horn, with 5” clevis links 





STYLE No. STYLE No. 
286016 or 291964 272537 
ae 
0. Description 


286016 
291964 
thease 
188857 


Clevis with 34 inch pin, Sherardized.................2..000eee 
Clevis with 54 inch pin, Sherardized.......................... 
Drop forged hook, Sherardized....... 
Welded suspension link, Sherardized 





PER 100——— 
Weight 
Lbs. List Price 





800 





End to be welded 


STYLE No.g 
(188857! 





846-344 
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TRANSMISSION LINE FITTINGS—Continued 


ARCING HORN FOR UPPER SUSPENSION—Type O 





This device is used to provide arcing horns at the cross arm end of a 
string of suspension insulators. It is used on tangent line. It consists of a 
malleable iron casting, a large oval eye and recessed grooves to take two 
square iron rods which are held in place by means of two carriage bolts. 
The arcing horns are adjustable; standard distance between points is 15 inches. 





Style Weigh List 
No. Description Lbs. Price 
287556 Arcing horn complete Sherardized 300 $90 OO 
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ANGLE CROSS-ARM BRACES I3¢ 





ANGLE STEEL Cross-ARM BraAcE, SHOWING METHOD OF MEASURING 


The sizes listed below are standard with a numper 
of large operating companies. All braces have three 
ye-inch holes, although any other size of holes will 
be furnished on order. 

Braces of any desired dimensions can be furnished, 
and in ordering special sizes, please give the dimen- 
sions A, B and C, as indicated in the illustration, 
and state size of holes and size of angle desired. 
Regularly furnished hot galvanized but can be 
furnished plain when specified. 


In the construction of heavy pole lines, particu- 
ratly for high-voltage circuits, a one-piece cross-arm 
brace made of angle steel is in general use. The 
Angle, or Drop Brace, as it is sometimes called, gives 
greater strength and rigidity to the arm than can be 
secured with standard flat braces. It is fastened to 
the arm by a carriage bolt at each end, and to the 
pole by a lag screw. 





——————————DIMENSIONS IN INCHES $$. ————————-PrEr 100-———__——- 
Style No. Size Angle A B (E Wt., Lbs. List Price 
252740 1144x14x% 40 37 12 720 $ 47 50 
196081 114x114x3 45 42 rey 780 50 00 
196082 114x1)4x3 51 48 1484 885 55 50 
196083 134x134x% 63 60 18 1295 78 00 
196084 134x134x 69 66 20 1365 82 00 
252741 13¢x134x% 75 72 18 1450 86 50 
196085 2 x2 x 75 72 22 1830 104 50 


STANDARD CROSS-ARM BRACES 


Cross-ARM BRACE 


These braces have a 7¢-inch hole at one end and a 34-inch hole 
at the other. Supplied hot galvanized unless otherwise ordered. 
Plain braces and special sizes supplied on special order. 


PER 100————— PER 100 E 

Approx. Net List Approx. Net List 
Style No. Size, Inches Wt., Lbs. Price Style No. Size, Inches Wt., Lbs. Price 
102259 20x1 x 100 $ 8 00 102289 24x144xl4 200 $14 90 
102273 20x1 xa 142 10 60 102276 26x1 xyxay 184 13 75 
102287 20x1144xl4 167 12 45 102290 26x14x4 216 16 15 
102260 22x1 x 110 8 80 102277 28x1 sxa5 198 14 80 
102274 22x1 45x 156 11 65 102291 28x114x\4 233 17 40 
102288 22x114xl4 183 13 70 102278 30x1 35x z 212 15 80 
102261 24x1 x 120 9 60 102292 30x14x4 250 18 60 
102275 24x1 bx a 170 12 70 
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January, 1920 Pole-Line Hardware Section 6-A—Part V 


THROUGH BOLTS 





All bolts up to 12 inches have 4-inch thread. All bolts longer than 12 inches have 6-inch thread. Hot 
galvanized. 


Approx. List Approx. List Approx. List 
; Net Wt., Price Net Wt., Price Net Wt., Price 

Size, Lbs. Per Size, Lbs. Per Size, Lbs. er 

Style No. Inches Per 100 100 Style No. Inches Per 100 100 Style No. Inches Per 100 100 


137231 14x10 65 § 
137232 gxi1 71 
137233 16x12 76 
137234 14x13 82 


8 02 137242 5x10 105 $11 66 196637 3x10 157 $17 O05 
8 54 137243 54x11 113 12 42 196638 3x11 169 18 15 
9 06 137244 56x12 121 13 18 196639 34x12 181 19 25 
9 58 137245 5x13 130 13 94 196640 4x13 — 193 20 35 
137235 1x14 87 10 10 137246 56x14 138 14 70 196641 34x14 205 21 45 
137286 =1x15 93 10 62 137247 56x15 146 15 46 196642 84x15 216 22 55 
137237 4x16 98 1114 137248 54x16 155 16 22 196643 34x16 = - 228 23 65 
137238 16x17 104 11 66 137249 54x17 163 16 98 196644 34x17 240 24 75 
137239 x18 109 12 18 137250 5x18 171 17 74 196645 34x18 252 25 85 
137240 4x19 115 12 70 137251 54x19 180 18 50 196646 34x20 8275 28 05 
137241 44x20 120 13 22 137252 54x20 188 19 26 


STANDARD MACHINE BOLTS 
With Square Heads and Hot-Pressed Square Nuts 


All parts hot galvanized. The length of thread is approximately three times the diameter. 





Approx. List Approx. List Approx. List 

Net Wt., Price Net Wt., Price Net Wt., Price 

Size, Lbs. Per Size, Lbs. Per Size, Lbs. Per 

Style No. Inches Per 100 100 Style No. Inches Per 100 100 Style No. Inches Per 100 100 

196713 3x4 16.5 $3 20 136862 x 6 43.4 $ 5 94 136875 5x11 113.1. $12 42 

136849 %%x4l4 18.0 3 36 136863 4%x 6% 46.0 6 20 136876 Beel2 or 120,42" 1 3°18 

136850 = 3x5 19.5 3 52 136864 %x7 48.7 6 46 136878 3x 8 131.6 14 85 

136851 3x54 21.0 3 68 1386866 l¢x 8 54.0 6 98 136879 3%{x 9 143.8 15 95 

136852 3%x6 2205 3 84 136867 4x9 59.5 7 50 136880 §x10 156.0 17:05 

136858 14x4 32.8 4 90 1386868 1x10 65.0 8 02 136881 34x11 168.2 18 15 

136859 %x446 35.4 5 16 136872 5x8 88.2 10 14 136882 34x12 180.4 19 25 

136860 1%x5 38.1 5 42 136873 %x9 96.5 10 90 136883 c7x13 19256 2OrS65 

136861 4x54 40.7 5 68 136874 5x10 104.8 11 66 136884 34x14 204.8 21 45 

CARRIAGE BOLTS 
The length of thread is approximately three times the diameter. All parts are hot galvanized. 
Approx. Net Approx. Net 

Size, Wt., Lbs. List Price Size, Wt., Lbs. List Price 

Style No. Inches Per 100 Per 100 Style No. Inches Per 100 Per?100 

137266 3x24 12 $2 22 137275 4x4 30 $4 09 

196714 34x3 13 2 38 196715 44x44 33 4 37 

137268 34x34 14 2 54 137276 Vgx5 35 4 65 

137270 3x4 16 2/0 196716 4x54 38 4 93 

137272 3x44 18 2 86 137277 x6 40 6 21 
137273 3x5 19 3 02 
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SPACING BOLTS 





Cross-arm spacing or double arming bolts are threaded at both ends and fitted with four nuts, but no 
washers, the latter being supplied on separate order. 12-inch bolts are threaded 5 inches; 13 and 14-inch 


bolts, 6 inches; 15 and 16-inch bolts, 7 inches; and 17-inch and longer bolts, 8 inches. These bolts are 
hot galvanized. 


Approx. List Approx. List Approx. List 

Net Wt., Price Net Wt., Price t Net Wt., Price 

Size Lbs. Per Size Lbs. Per Size Lbs. Per 

Style No. Inches Per 100 100 Style No. Inches Per 100 100 Style No. Inches Per 100 100 
196802 14x12 71 $12 70 196803 54x12 143 $19 44 196804 3x12 225 $28 80 
196805 14x13 85 13 22 196806 54x13 150 20 20 196807 34x14 249 31 00 


196808 16x14 89 13 74 196809 54x14 158 20 96 196810 34x15 260 32 10 
196811 46x15 93 14 26 196812 56x15 165 21 72 196813 34x16 272 33 20 
196814 14x16 97 14 78 196815 54x16 173 22 48 196816 34x17 283 34 30 


196817 4x17 100 15 30 196818 54x17 - 180 23 24 196819 34x18 295 35 40 
196820 16x18 104 15 82 196821 54x18 188 24 00 196822 %%x20 318 37 60 
1968323 46x20 112 16 86 196824 54x20 202 25 52 196825 34x22 341 39 80 


196826 36x22 120 17 90 196827 54x22 216 27 04 196828 34x24 364 42 00 


DROP FORGED EYE BOLTS 
With Nut and Washer 


ree 
3 





The lengths given below are measured from center of eye to end of bolt. All parts hot galvanized. 


————_ Dimensions, INcHEsS——————_____ Ore: Net 

Diameter Length t. Lbs. List Price 

Style No. Bolt Length Thread Per 100 Per 100 
83393 yy 5 3% 35 $15 00 

136898 % 6 4 56 15 00 
136818 4% 7 5 62 15 52 
101953 4 10 6 77 17 08 
101954 % 12 6 87 18 12 
101955 We 14 6 97 19 20 
101956 4% 16 6 107 20 24 
136817 54 8 6 111 20 02 
101957 5% 10 6 128 21 54 
101958 58 12 6 144 23 06 
101959 5% 14 6 160 24 58 
101960 54 16 6 177 26 10 
196717 34 12 6 214 32 26 
196718 4 14 6 238 34 45 
196719 34 16 6 262 36 65 
196720 4 18 6 268 38 85 


STANDARD LAG SCREWS 
Fetter drive or twist drive will be furnished if specified on order. Regularly furnished hot galvanized. 





STANDARD LAG ScREW 
(With Gimlet Point) 


4 Aeros Net A . Net * 
Size t. Lbs. List Price Size Wee Lbs. List Price 
ae as Inches Per 100 Per 100 Style No. Inches Per 100 Per 100 
34x2 8 $2 96 137300 3 20 $4 83 
196723 44x24 9 3 22 137301 3% 22 5 19 
1372 34x3 10 3 48 1373 x4 24 5 55 
187295 3% 11 8 74 137303 x46 26 5 91 
137296 dex 12 4 00 137304 6x5 29 6 27 
196733 MxAlg 13 4 26 137306 6 34 g 99 
196724 8x5 14 4 52 137307 7 39 71 
137309 Yex8 44 8 43 
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| WASHERS 


POSITIVE LOCK WASHERS 














—————————D mensions, INcHES Approx., Net 

Bolt Diameter Outside Wr. Lbs. List Priee 

Style No. Fit Hole Diameter Thickness Per 1000 Per 100 
137372 % 43 5 % 12 $1 00 
187373 i a if ; 22 1 20 
137374 5g 13; 35 1 25 
137875 34 135 4 63 1 50 
1373786 % +5 1% 4G 83 1 ae 
137377 1 1 zs 13 4% 111 2 25 

Furnished sherardized unless otherwise ordered. 
ROUND PLATE WASHERS 
DIMENSIONS, INCHES 
Thickness, Approx. Net 

Bolt Diameter Outside Wire We. Lbs. List Price 

Style No. Fit Hole Diameter Gauge Per 1000 Per 100 
137360 % te 1 14 16 $0 28 
137862 % * 1% 12 42 0 53 
137364 5 ah 134 10 75 O 85 
137365 34 a 2 9 112 115 

Furnished hot galvanized unless otherwise ordered, 
SQUARE PLATE WASHERS 
Approx. Net Approx. Net 

Bolt Fit, Size, Wt., Lbs. List Price Bolt Fit, Size, Wt., Lbs. List Price 

Style No. Inches Inches Per 100 Per 100 Style No. Inches Inches Per 100 Per 100 
137331 4 2S 2E xe 15 $1 25 137340 54 3x3x 3 45 $3 75 
13733838 % 24 x2l4x% 25 2 00 137341 54 4x4x% ! 83 6 75 
1373835 4% 3 x3 x 45 3 aS 137343 34 3x3x 44 3 75 
137336 % 2 EXD SG 14144 1 25 137344 34 4x4x 82 6 75 
137338 &% 214x2M4x% 25 2 00 137345 34 5x5x 75 130 10 00 


Furnished hot galvanized unless otherwise ordered. 


‘“‘BULL-DOG”? WIRE ROPE CLAMPS 
Malleable Iron Clamp. Steel Bolt. Hot Galvanized 





“BuLt-DoGc’? CLAMP 


PER 100————___________ 





Size of Strand, Approx. Net Wt., List 
Style No. Inches Lbs. Price 
102143 My 20 $8 8 25 
102144 is 21 8 60 
102145 6 33 10 50 
102146 69 15 00 
10214 82 20 2E 
10214 84 120 37 75 
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ANCHOR OR GUY RODS 






tetemeareahasmaia ansaid ‘ me 














DIMENSIONS——————— ———————_—_——PEr 100. 

Diameter, ; Length, Approx. Net Wt., List 

Style No. Inches Feet Lbs. Price 
196725 % 5 355 $ 46 00 
188737 ve 6 410 52 80 
188738 % 7 465 59 60 
188740 % 5 550 64 00 
188741 % 6 650 74 00 
188742 5% 7 750 84 00 
188743 % 8 850 94 00 
188744 34 6 975 108 00 
188745 4% 7 1125 122 70 
188746 34 8 1275 137 40 
188747 34 9 1475 152 00 
188748 1 8 2320 256 70 
188749 1 10 2850 308 60 

Furnished hot galvanized unless otherwise ordered. 
WIRE-ROPE THIMBLES 
Hot Galvanized 
————__—_——_————PEr 100 

Size of Strand, Approx. Net Wt., List 

Style No. Inches Lbs. Price 
102151 % 9% $4 65 
102152 ly 22 5 25 
130787 % 75 8 50 

Furnished with ends open when specified. 
STANDARD ROLLED STEEL GUY CLAMPS 
Hot Galvanized 

Size Length ————PrEr 100-———————- 

P of Strand, of Clamp, Approx. Net Wt., List 

Style No. Description Inches Inches Lbs. Price 
130582 Two-bo!t clamp 4% to % 3 115 $17 00 
130583 Three-bolt clamp Y%toy 4 185 22 85 
215991 Three-bolt clamp Y% tol 6 210 27 25 


SCHAPER FORGED GUY CLAMPS 
Hot Galvanized 


The plates of this clamp are drop forged of open hearth steel 
with grooves for guy wire of from l% to %-inch diameter. 
lg-inch track bolts are furnished, and these, together with 
the deep wave of the wire grooves, give the Schaper forged clamp 
great holding power. The clamp is 514 inches long and 114 inches 
wide. 





—_—_____—_—_—_—_—_——— Per 100 —— 
Style No. Wt., Lbs. List Price 


252743 210 $48 25 
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STRAIN PLATES AND POLE SHIMS 
Hot Galvanized 





STRAIN PLATE PoLe SHIM 


Strain Plates and Pole Shims 








PER 100 
Approx. Net Wt., List 
Style No. Size, Inches 3 Lbs. Price 
196221 Strain Plate 4x8 85 $8 765 
187273 Pole Shim 1 x3x8 45 4 00 
187274 Pole Shim 14x 3x8 60 475 


POLE STEPS FOR TUBULAR STEEL POLES 
Regularly Furnished Plain 


Open hearth steel 114 inches wide, ;g-inch thick, is turned up 14-inch. Machine bolts 4-inch diam- 
is used in making steps for tubular poles. The eter, 114 inches long, are furnished with these steps. 
steps are 6 inches long from pole to tip, which 























Sotip STEP SpLit STEP 
Solid Steps Split Steps 
Actual Actual 
Outside Outside 
Nominal Diameter PER 100———— Nominal Diameter PER 100 

Size Pole, of Pole, Weight, List Size Pole, of Pole, Weight, List 
Style No. Inches Inches Lbs. Price Style No. Inches Inches Lbs. Price ¢' 
126603 4 44 215 $28 50 252757 4 414 260 $35 00 
126604 44 5 230 30 50 252758 414 5 275 37 00 
126605 5 5% 245 32 50 252759 5 5% 290 39 00 
126606 6 6% 260 35 00 252760 6 6% 315 41 25 
252753 7 7% 295 38 50 252761 7 7% 340 45. 00 
252754 8 854 320 42 25 252762 8 854 365 48 75 
252755 9 954 345 46 00 252763 9 9% 390 52 5O 
252756 10 1034 375 50 00 252764 10 1034 420 56 5Q 

POLE STEPS FOR WOOD POLES 
Iron PoLe Step Oak PoLe STEP 
PER 100 

, Approx. Net Wt., List 

Style No. Description Size, Inches Lbs. Price 
135018 Oak, painted 144x2%x7 50 $1 40 
82752 Iron, galvanized #s dia.x9 66 4 50 
102119 Iron, galvanized 54 dia.x 9 81 5 55 
136627 Iron, galvanized 54 dia. x 10 90 6 05 
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GUY HOOKS 
Hot Galvanized 











StyLeE No. 206609 





StyLE No. 196220 


Made of half oval steel with flat.side to the pole. 





Wee i oa 100- - 
Approx. Net Wt., List 
Style No. Size, Inches Description Lbs. Brits 
206609 13% x%3%x4 With one 34-inch hole 75 $10 O 
196220 134 x 4x6 With two 34-inch holes 75 *10 00 
GROUND RODS 
Hot Galvanized 
Ee 
Diameter Length ——__—__—_———- PER 100 ~ 

Rod Rod Ground Approx. Net Wt., List 
Style No. Inches Feet Wire Lbs. Price 
196010 % 5 Without* 180 $21 80 
196011 3% 6 Without 215 25 70 
196012 % 6 Without 395 50 80 
196013 % 7 Without 460 57 60 
196014 .% 6 Without 600 60 00 
196915 5% 8 Without 800 80 00 
196016 % 5 Witht 340 58 00 
196017 M6 6 With 405 64 80 

% 6 With 615 80 00 


196018 






_*Ground rods without wire are punched with a hole one inch from the end of the rod 
for inserting the wire. 
This hole is y-inch diameter in the 54-inch rods; 37-inch in the 4-inch; and %-inch in 
the 3-inch. 
+Ground rods with ground wire have 5 turns of No. 10 (B. & S. gauge) soft copper wire 
soldered to the rod with 5 inches free end. 


Bi <-WiRE STRAND 


SPACE’ FOR SOLDER 


GROUND PIPES 
Hot Galvanized 


This ground pipe is an efficient form of driven ground rod, as it has 
four times as great an area in contact with the soil as a solid rod of equal 
weight. Its low resistance is due to the excellence of the connection made 
with the grounding wire or strand, which, as will be seen in the illustration, 
is made by filling the upper end of the pipe with molten solder after driving, 
and then inserting the grounding wire. 


It is made of the best grade of 34-inch wrought iron pipe, 8 feet long, is forgea 
to a long, sharp point, and then thoroughly hot-dip galvanized, inside and out, 
after which the wooden plug is inserted a depth of 8 inches. 


On account of its great stiffness, it is possible to drive the ground pipe 1» 
soils and to depths impossible with the ordinary ground rod. 


—_______——P rr 100 - 
Style No. Wt., Lbs. List Price 


252768 875 $85 00 
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CROSS-ARMS 





CROSS-ARM SPECIFICATIONS 


McCormick Fir—Yellow Douglas Fir; straight freight rate to destination, using weight shown in 
grained; close grained, 85 per cent Heart, free from _ list and adopting nearest cent per hundred arms. 
bark, shakes, rot, rotten or unsound knots, loose Use exact length of arm in figuring weight. 


heart, worm holes, large pitch pockets, checks or Minimum Carload Weight—Fir 40,000 pounds. 
wane, or sound knots larger than three-quarters of  Yejjow Pine, 34,000 pounds. 


Sab inch a diameter. j ; ~h, eed Special arms can be furnished from warehouses in 
Mississippi Yellow Pine—Genuine Mississippi the following sizes: 
Longleaf Yellow Pine, guaranteed every arm at least From Chicago, Fir and Yellow Pine: 234x334, 


75 per cent Heart (or all heart, if so specified) and Al l/sAl Livd1Z 23/eh3/ 
free from defects, except small, sound knots, not S474, 374x474, 379x414, 334x434, and 4x5. 


over one inch in diameter, measurement to be made roe Kansas City, Fir and Yellow Pine: 234x334 

at right angles to the longitudinal axis of the knot. and 374x474 . : ae 

. Standard Grade Yellow Pine—Free from loose or From Minnesota Transfer, Fir only: 234x334, 
unsound knots, or other defects which would injure 3x4/4, 324x414, 314x414, 334x434 and 4x5. 

the arm. Painted red or dipped in hot creosote oil. Arms of other sizes can be shipped from factories 


To get delivered price per hundred Arms take dis- in carloads with other material to warehouses and 
count from List Price and add actual freight at reshipped to destination. 


FREIGHT RATE TABLE 


By which to compute the price per hundred Fir Cross-Arms delivered at any rate either in carloads from the 
coast or in any quantity from warehouse stocks. 





Per 100 Arms.......... 10 20 30 40 50 60 70 80 90 
314 x444- 
1.02 2.04 3.06 4.08. 5.10 6.12 7.14 8.16 9.18 . 
1.36 2:22 4.08 5.44 6.80 8.16 9.52 10.88 12.24 
1.70 3.40 5.10 6.80 8.50 10.20 11.90 13.60 15.30 
2.04 4.08 6.12 8.16 10.20 12.24 14.28 16.32 18. 36 
2.72 5.44 8.16 10.88 13.60 16.32 19.04 21.76 24.48 
‘ 2.89 5.78 8.67 11.56 14.45 17.34 20.23 23.12 26.01 
3.40 6.80 10.20 13.60 17.00 20.4¢ 23.80 27.20 30.60 
3x4l4g— 
Di teea fe 8s bets 1.92 3.84 5.76 7.68 9.60 11.52 13.44 15.36 17.28 
Blvetin ten, 520. ok 2.56 Bh12 7,68 10.24 12.80 15.36 17.92 20.48 23.04 
MO Reet ee. 3.20 6.40 .60 12.80 16.00 19.20 22.40 25.60 28.80 
| 234x334 — 
24 inches...:..:.... .50 1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50 
: AG anche 5 << diss a .625 1.25 1.875 2.50 3.125 3.75 4.375 5.00 5.625 
pe inches. 2... dass 75 1.50 2.25 3.00 3.75 4.50 5.25 6.00 6.75 
42 inches........... 875 1.75 2.625 3.50 4.375 5.25 6.125 7.00 7.875 
62 inches... .ijsi0... 1.30 2.60 3.90 5.20 6.50 7.80 9.10 10.40 11.70 
82 inches........... 1.70 3.40 5.10 6.80 8.50 10.20 11.90 13.60 15.30 
102 inches........... 2.125 4.25 6.375 8.50 10.625 12.75 14.875 17.00 19.125 
120 inches.......%... 2.50 5.00 7.50 10.00 12.50 15.00 17.50 20.00 22.50 
314x44g— ; 
3 feet 2 inches....... 1.27 2.53 3.80 5.07 6.33 7.60 8.87 10.13 11.40 
5 feet 7 inches....... 2.23 4.47 6.70 8.93 11.17 13.40 15.63 17.87 20.10 
Mk  vhiin 3.20 6.40 9.60 12.80 16.00 19.20 22.40 25.60 28.80 
9 feet 2 inches....... 3.67 7.33 11.00 14.67 18.33 22.00 25.67 29. 33 33.00 
Rule—To get delivered price per hundred arms, Basis............-. ash ola ge ted $105.00 
take discount from list price per hundred armsf.o.b. Less Discount (assuming 53-50 per cent). . .$24.675 
mill and add actual freight, as per table above, at Frege at'o0: cente. jo 7: 6 bona ee © 16.32 
freight rate to destination. Use the nearest cent Freight at 8 cents (zo of 80 cents)........ 2.176 
per hundred arms when quoting. . Freight at 7 cents (q45 of 70 cents)...... . 1904 
Example—Wanted to get price per hundred on a ——— 
314x414x8-foot arm delivered on a 68.7 cent freight $43 . 3614 
rate. Using nearest cent per hundred, the price to quote 


would be $43.36 per hundred arms. 
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UNIVERSAL CROSS-ARM LIST 


On Washington Fir and Mississippi Long Leaf Yellow Pine for Shipment from Mills or any 
Warehouse Point 


STANDARD ARMS 


Weight Weight 
Per Arm Per Arm 
————_——_SpacINGS————_—- Price Per Fir Yellow Pine 
cS S E Brace Size and Length 100 Arms Pounds Pounds 
Electric Light Arms 314x414 : 
28 Sees + 25 3 feet 2 pin $39.375 10.2 13:22 
16 12 ~ 28 4. feet 4pin 52.50 13.6 17.6 
18 17 4 28 5 feet 4 pin 65.625 17. 223 
22 21 4 32 6 feet 4pin 78.75 20.4 26.4 
16 12 4 32 6 feet 6 pin 78.75 20.4 26.4 
18 17% 4 32 8 feet 6 pin 105.00 ieee 3507 
16 12 4 32 8 feet 8 pin 105.00 Zia 35.2 
16 934 4 32 814 feet 10 pin 119.125 28.9 37.4 
17% 1534 4 42 10 feet 8& pin 131.25 34. 44, 
16 12 + 42 10 feet 10 pin 131525 34. 44, 
16 95% 3% 42 10 feet 12 pin 131\.25 34. 44, 
Railroad Arms 3x44 
22 21 4 32 6 feet 4 pin (3.2425 19.2 24.6 
16 12 + 32 6 feet 6 pin 430429 19.2 24.6 
18 17% 4 32 8 feet 6pin 97.50 25.6 32.8 
16 12 4 32 8 feet 8 pin 97.50 25.0: 32.8 
1714 1534 4 42 10 feet 8 pin 121 2875 32 41. 
16 12 - 4 42 10. feet 10 pin 121.875 soe 41. 
Telephone Arms 234x334 
18 3 24 inches 2 pin 20.00 DE 6.5 
24 3 oe 30 inches 2 pin 25.00 6.25 8.4% 
30 ae 3 25 36 inches 2 pin 30.00 eo a 275 
16 10 3 28 42 inches 4 pin 35.00 8.75 11.% 
16 10 3 28 62 inches 6 pin 51.67 13% 16.8 
16 10 3 28 82 inches 8 pin 68 .33 17s 228) 
16 10 3 28 102 inches 10 pin _ 85.00 21e25 27.% 
16 95% 3% 28 120 inches 12 pin 100.00 one 32.5 
N. E. L. A. Arms 34x44 
30 Beas 4 28 3 feet 2 inches 2 pin 59.37 12.34 15.83 
30 14% 4 38 5 feet 7 inches 4 pin 89.06 22.% 27.92 
30 1414 4 38 8 feet 6 pin 118.75 32. 40. 
30 12 4 38 9 feet 2 inches 8 pin 148.44 36.24 45.83 
SPECIAL ARMS 
Weight Per Weight per 
Price Per Weight Per Lineal Ft. Price Per Weight Per Lineal Ft. 
Lineal Foot Lineal Foot Yellow Lineal Foot Lineal Foot Yellow 
Size or Fraction Fir Lbs. Pine Lbs. Size or Fraction Fir Lbs. Pine Lbs. 
234x334 10.00 c 225 3e25 334x5 17250 ¢ 4.7 5.95 
3 x44 12.187c 3.2 4.1 334x534 20.00 c 5.4 6.8 
344 x4\4 13,,125¢ 3.4 4.4 4. x5 18 .594c Ip G32 
314x414 14.844c 4. 5 4 x6 22.135¢ 6. 7.52 
314x434 15.625¢ 4.2 5x3 434x534 25.00 c 6.7 8.5 
344x5 16.406c 4.4 Oe 5. x6 27 .344c 7:3 9.29 
334x434 16.667c 4.5 5.67 


Important—In ordering cross-arms, be very care- 
ful to specify just what is wanted, and, if other than 
standard boring, send sketch or blue print with order. 
Arms specially made are of no use for general stock, 
and cannot be returned if mistake is made in order- 
ing. 

All arms bored for one 5%-inch center bolt unless 
otherwise specified. 

Pin holes will be bored, unless otherwise specified, 
as follows: 


Plectric, Light Arms 2,23 /,0.. oka eee. 1% inch 
RalPOAG MATING Oe. ADs MEE cy re Sette 3s inch 
Melephone ATMS .% |, 8 crs ted ele syne apes 114 inch 
INEGI RAS Aris ore eco rae te Minecaie tens ar ace 11% inch 


Special arms as ordered. 

Any change required from standard spacing, pin 
holes or bolt holes as here given, must be distinctly 
specified on the order. 

NotE—If sizes other than given above are re- 
quired, prices must be figured by following operation: 


Rules for Figuring Prices 
on Special Sized Arms 


Add one-quarter inch to height and width of 
finished size required to get ‘‘rough size.” 


If length required runs into inches, take next 
higher foot length. 

NotE—This gives the ‘‘rough” size and length, 
or the block from which the arm is made. Multiply 
height by width (rough size) in inches, divide by 
twelve, and multiply by length in feet. 

NotE—This gives number feet Board Measure in 
Block. ; 


Multiply Board Measure by 10 to get list price in 
cents per lineal foot. 


Multiply Board Measure by 2.7 (Fir) or 3.4 
(Yellow Pine) to get weight per lineal foot. 
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GROUND WIRE BAYONETS 


All bayonets have two 1¢- 
inch holes for 5g-inch through 
bolts, and their upper ends 
have two %-inch holes, which 
allow the use of the Belcher 
or the rolled steel ground wire 
clamps. The spacing _ be- 
tween through bolt holes is 
10 inches for the 36-inch, 12 
inches for the 48-inch, 15 
inches for the 66-inch and 20 
inches for the 84-inch bay- 
onets. Bayonets are fastened 
to the back of the pole by the 
,upper cross arm bolt and a 
lag screw or a second through 
bolt. 





Hot Galvanized 


Corner bayonets are for use at all points at which 
double arms are required, such as corners in the line, 
long spans, railroad crossings, etc., and are very 
much stronger than straight bayonets, even when 
the latter are made of extra heavy angles. A corner 
bayonet consists of two angles, bne bent, the other 
straight, fastened together by two 14-inch machine 
bolts. The angle is bent for an 8-inch pole top, but 
the angles may be spread to fit any size of pole with- 
out interfering with the security of the bolted con- 
nection upon which depends the strength of the 
bayonet. The through bolt holes in the bent leg 
of the bayonet are slotted 14-inch wide by 114 inches 
long, to allow for any inaccuracy in boring bolt holes 
in the poles. 


Straight Bayonets 


Length Size Angle, PER 100 
Style No. Inches Inches Wt., Lbs. List, Price 
252787 36 2 x2 xi 1000 $ 55 00 
252788 48 2144x246x4 1640 82 00 
252789 66 214x244x\ 2255 102 00 
252790 84 SNK oe Koa 3430 137 00 
Corner Bayonets 
252791 36 2 x2 x% 1370 $ 82 00 
252792 48 2 x2 x 1825 105 00 
252793 66 Wy X2y (EMU 3350 173 OO 
252794 84 214x244x\ 5500 254 00 


OFFSET BAYONETS FOR OVERHEAD GROUND WIRE 


Hot Galvanized 


The offset type of bayonet is used when an overhead ground wire is installed on a 


single-circuit transmission line employing pole top pin or ridge iron construction, as 
illustrated on page 80. The bayonets listed are suitable for use on lines of 24, 36 and 52 
inch conductor spacing, respectively, and have two }3-inch holes for 5-inch through 
bolts, the upper ends having two 3%-inch holes, which allow the use of either of the 


Belcher ground wire clamps listed on previous page. 


The use of offset bayonets is, in general, restricted to the installation of ground wires 
on existing circuits. 


The Belcher clamps are not included in bayonet prices. 











DIMENSIONS IN INCHES PER 100 
Style No. Length Size Angle B Cc D E F Wt., Lbs. List Price 
252795 54 214x21gxy% 24% 12144 1744 15 7 1850 $120 00 
252796 72 216x214x\% 4014 12144 1914 17 7 2500 150 00 DETAILS oF 
252797 81 3 1x3 §x)Z 34 2144 2614 22 7 3310 195 00 Orrsert BayYoneTs 
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BO-ARROW ARMS 


The 24 and 30-inch Bo-Arrow single and double 
wrming sets are made of 244 x 214 x \4-inch open 
hearth steel angle, the larger arms of 3 x 3 x 44-inch 
angle. 

The price is the same for type A or type B arms, 
for forged steel or clamp pins, respectively. 

Through bolts are not included in Bo-Arrow and 
bayonet prices on account of the great variation in 


the lengths required for the different classes of poles 
used. Three bolts are needed for a single or double 
arming set and two for a corner bayonet, the proper 
size being about 2 inches longer than the top diam- 
eter of the pole. When bayonets are used with 
single arms, two washers are required per arm; with- 
out bayonets, three washers. No washers are needed 
with double arming sets or corner bayonets. 


SINGLE BO-ARROW ARMS 


A Bo-Arrow Arm consists of one bow, one arrow and one 34 x 14-inch machine bolt for fastening the 


bow and arrow together. 





StyLe No. ror FoRGED STEEL PIN StyLE No. ror CLAMP PIN ——DIMENSIONS IN INCHES— EacH —————— 

Plain Galvanized Plain Galvanized Wire Spacing Size Angle Wt., Lbs. List Price 
214939 214944 214935 214943 24 246x244x\ 21 $1 30 
252769 252770 252771 252772 30 234x24%x\%4 25 1 50 
214940 206606 214936 196342 36 3x3 xg 39 1 80 
214941 206607 214937 s 196343 52 3 x3 x4 52 2 25 
214942 206608 214938 196344 72 3) Kaeo 69 2 90 








the ground wire clamps. 


GROUND WIRE BAYONETS 


These prices cover bayonets punched for attaching 
For bayonets with Peirce 
steel spring insulator threads, 1-inch diameter, in 


Straight Bayonets 





place of clamps, add 20 cents each to list prices. 
Both straight and corner bayonets have }§-inch 
holes and slots for 54-inch through bolts. 


No additional bolts are required for attaching the straight bayonet to the pole, the upper and middle 
cross-arm bolts serving this purpose. 


StYyLE No.————_- For Bo-Arrow DIMENSIONS IN INCHES— —_———— Eacu ————— 

Plain Galvanized Arm Length Size Angle Wt., Lbs. List Price 
214961 214962 24-inch spacing 32 DX D hoe 8% $0 48 
252773 252774 30-inch spacing 40 2 one eta 1034 55 
214945 214948 36-inch spacing 50 216x24x\4 17 75 
214946 214949 52-inch spacing 66 244x244xl¢ 224% 1 00 
214947 214950 72-inch spacing 75 3 kay Ree 31 1 30 
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DETAILS OF BO-ARROW ARMS 











No gains need be 
Curtin poles 





Arrow slatted at this wa 
pers ailowodjustment Wy 
diggerent sizes of poles. Top View 


PEIRCE FORGED STEEL Pin 
with drown Steal Seperabie 
thimble for Cementing 
inte ingvlators 






ae ee: 
THROUGH BOLTS 
Three through bolt $ required 
foreach arm, w.tnor without 
boyonet. f'dio. boits cre 
recommenced ¢9 possessing 
ample Strength, bot oti bote 
holes ore iB’ cia. toallew for 
Slight errors in boring boltheies 
in poles. To o@certain proper 
ie in of through baits. add 
10 tha meximum top 
a of poles. 


2a x 24% 'Sqoore wesher 
if boyonet 13 pees: two 
osners are required 
ry eoch arm, without 
voyenet, three weohers. 
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cone ingoleter if larity: | 
esired +0 operatewith 
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| ¢< ie snd method weiching 
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| 
PEIRCE CLAMP PINS 
Furnished with Steel Spring 
thread or with drown gteei 
Seperebie thimbie. 
Standard Sizes in Inches 
A B Cc D E F G H 
24 1% 4% 8 814 32 4 Zo Xe. X34 249x24gx\ 
30 9% 7 8 11 40 5 Be ke Ke 246x24x\4 
36 1245 6 12 13% 50 8 244x214x\y 3 x3 xi 
52 15% 10 15 20 66 9 214x244x\4 3 x3) x4 
72 21% 18 20% 24 75 10% 3 x3 x& 3 
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These sets are adjustable by means of the 
slots in the cross pieces for poles of from 7 to 11 
inches in top diameter, and consist of a right and a 
left-hand bow, a right and a left-hand straight arrow, 
three cross pieces of angle or channel steel, depending 
on whether forged steel or clamp pins are used, two 
bolts for fastening bows and arrows together and 
six bolts for clamping the cross pieces to the arms. 
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BO-ARROW DOUBLE ARMING SETS 


These cross pieces are’ necessary to give sufficient 
clearance between the two large high-voltage insu- 
lators required in each line wire, but are not needed 
on the 24 and 30-inch arms, in which case two bows, 
two straight arrows and a double arming or spreader 
bolt for fastening the four parts together are fur- 
nished, 








; ——_—_— STYLE No. — — DIMENSIONS IN INCHES— PER SET 

i Forged Steel Pin Clamp Pin Wire Weight, List 

ay Plain Galvanized Plain Galvanized Spacing Size Angle Lbs. Price 
| uh 252775 252780 253049 253054 24 26x246x4 43 $2 40 
¢ 252776 252781 253050 253055 30 246x24x\ 51 2 80 
252777 252782 253051 253056 36 Saks Kae 113 5 55 
ty 252778 252783 253052 253057 52 Saxo x hZ 139 6 65 
252779 253048 253053 253058 72 3° x3 xl¢ 173 8 10 


CORNER BAYONETS 


Two extra through bolts are required for attaching 
the corner bayonet to the pole. Each corner bayonet 
consists of one straight piece of angle steel, one bent 





piece and two 4 x 2-inch machine bolts for fastening 
them together. 


StyLE No.—————_- DIMENSIONS IN INCHES—— ———— E acu 

Plain Galvanized For Bo-Arrow Arm Length Size Angle Wt., Lbs. List Price 
214963 214964 24-inch spacing 32 2 x2 x3 13 $0 85 
252784 252785 30-inch spacing 40 2 x2 x 16 1 00 
214951 214954 36-inch spacing 50 2 x2 “xl¢ 26 1 30 
214952 214955 52-inch spacing 66 244x246x% 44 2 00 
214953 214956 72-inch spacing 75 216x214x\% 50 2 25 


PROPER SIZE OF 


All bolt holes in Bo-Arrow arms are 33-inch diam- 
eter, which allows the use of 34-inch through bolts, 
if desired. However, the use of bolts larger than 





Style No. Description 
214957 Type J —attached with J bolt 
252786 Type U—attached with U bolt 


THROUGH BOLTS 


54-inch is not recommended, as the breaking strength 


of 54-inch through bolts is over 16,000 pounds, 


which gives a very high factor of safety. 


| BELCHER GROUND WIRE CLAMPS 
| Hot Galvanized 


PER 1 
Wt., Lbs. List Price 
44 $15 00 
70 24 00 
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_. DETAILS OF BO-ARROW DOUBLE ARMING SETS : 


ey 3 


roS¢ piecesore Slotted |. 


+ pol "toi" { 
Secunene: ie 5 
| : 

S lk F 
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a == * 
a a a a 






THROUGH BoLrts ~ 
Three through bolts re | s 
regvired foreach dovbie | 


orm getond twomore 
oe a corner bayonet 
aking a totel of pus bolts 
per. pola. Noweshers are 
feguirad with double arms 
or Corner bayonets, 


SIOE View 





PEIRCE FORGED 





















































STEEL PINS 
G 
'"pia. Spring thread 
: 
: 
} TYPE _A 
DOUBLE ARM 
Se oeee “ 
Z4"end 30° only, 
PEIRCE Forcéo 
STEEL PINS 
Standard Sizes in Inches 
Size A B G D E F G H ir 
24 24 1% 44 8 8 32 4 2 x2 x 216x214x4 
30 30 9% 7 8 11 40 5 Dvix? xy 216x214x4 
36 36 124; 6 12 1314 50 8 2 x2 x\& 3 x3 xi 
52 52 15% 10 15 20 66 9 216x21gx\ 3 x3 xX 
72 72 21% 18 2014 24 75 1014 214x214x4 3 x3 xf 
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FITTINGS FOR PEIRCE FORGED STEEL PINS 











ASSEMBLY FOR RounpD Top DRAWN STEEL THIMBLE Lonc Bott Type, 
Woop ArM Hot GALVANIZED UNASSEMBLED 
DRAWN STEEL SEPARABLE THIMBLE 
Hot Galvanized 

——_____—_—_——-PER 100-————__—_ 
Style No. Description Wt., Lbs. List Price 
252798 For insulators with 1 -inch bore 9 $14 00 
252799 For insulators with 134-inch bore 10 14 00 


PRESTEEL CROSS-ARM SADDLES 
Hot Galvanized 


The cross-arm saddle is used with Peirce Forged 
steel pins on round top cross arms. Besides giving 
a firm seat for the pin, 
it helps prevent the 
arm’s splitting when 
subjected to heavy 
strains. Because of its 





Width of Cross Arm 


Size of Pin Hole 


being pressed from sheet steel it is very strong and 
stiff.. The Peirce forged steel pin with this saddle 
will hold a greater strain than a curved base malle- 
able iron pin because there are no sharp edges to cut 
into the wood. The results of its use are surprising, 
Try it. 


PER 100————_____— 


Style No. Inches Inches Wt., Lbs. List Price 
252800 34 34 62 $5 50 
252801 3% 34 68 5 75 
252802 3% 34 74 6 00 
252803 4 34 80 6 30 
252804 5 34 100 770 
252805 3% 1 62 5 50 
252806 3% 1 68 5 75 
252807 334 1 74 6 00 
252808 4 1 80 6 30 
252809 5 1 100 7 70 


PRESTEEL CENTERING WASHER 
Hot Galvanized 


The centering washer is 
used on the lower end of the 
Peirce forged steel pin to 





center the pin when the pin is used on an existing 
cross arm with holes bored for wood pins. See illus- 
tration above. 





To Fit in Hole Size PER 100-———_-——_—— 

Diameter of Pin Hole Weight, List 

Style No. Inches Inches Lbs. Price 
252810 14% 34 12 $1 60 
252811 14 1 12 1 60 
252812 136 % 13 1 70 
252813 144 1 13 1 70 
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PEIRCE FORGED STEEL PINS FOR WOOD ARMS 
With Drawn Steel Separable Thimbles—Hot Galvanized 





1500-Lb. Series for Insulators with 1-inch Bore 


































Up Sty) Trad D I Weight” ‘9% 

yie rade ———————_ LJ IMENSIONS IN INCHES ———— elg. ts ist 

Uy, -——) No. No. A B Cay aD E P20 Lbs. Price 
V pe 849137) S1028) F3teemesies 13h 237 (Ck ijeen2 217 $26 50 
G=E 249138 5104 4 5% 8%. 2% .98 ae 231 28 00 
4 Threads Up 249189 5106 A tie SK a. 21e—8.02 ora 246 29 50 
per inch G= G 249140 5108 5 5% 4% 6 62Muwie=~S«*i*iCOS i 432 261 31 00 
YE 349141 48110 ASiggeeSI4 3G hL2 «(1.08 SFE 278 «©=632-75 
Vp 949142 sni2 WA chumnsie Sosiee «(1.12 FP e 297-8475 
re 249143 5114 7 Rig agec3 L168 Sd 388 44 25 
Y 249144 5116 8 51% 2771.83 1.22 aries 435 49 25 

4 





1500-Lb. Series for Insulators with 1°4-inch Bore 


249145 5118 4 614 34 214 1.16 igs 2% 285 32 90 
A 249146 5120 5 6% 34 244 1.20 13; 2% 318 36 15 
249147 5122 6% 34 24% 122 Ligs) f29G 334 37 05 


wy\ 


1 
7 
249148 5124 
249149 5126 
249150 5128 


2 

6 614 34 24% i235 1 2% 351 39 05 

7 5 

8 
252828 5130 9 6% 

10 

11 


6% 34 3 1.26 is 2% 417 48 00 


» 


6% iphRs 130% Stennis 445 51 40 
3 1.33 lies wenase 515 56 05 
3 1.36. 41g 226 568 60 90 
Sta 61.38 — fey vat34 652 67 90 
Sie 1.44 biye, 22% 699 71 65 
Sig 14h BT eed 746 74 65 
334. 1.48. fi 22 824 81 00 
3341 92.51. Tie 2h 877 85 25 
Sia F158 le Vek Es 932 89 80 


252829 5132 6% 
252830 5134 64 
252831 5136 12 614 
252832 5138 13 614 
252833 5140 14 6% 
252834 5142 15 6% 
252835 5144 16 6% 


NASAL 


se 
a 


3000-Lb. Series for Insulators with 13-inch Bore 


: 
| 259888 5646 adi ay 84 od 2% 1.26 1%, 2% 425 4240 
| 252837 5148 5 8K BUZb Ar d-AOMe ud ween a 246 462 47 00 
| 2528388 5150 516 8% 1 I, iMG ee ee ie. 7 S0R 51 25 
| 252839 5152 6 Bi, 216) AST te re ie 525 53 50 
| 252840 5154 7 set 3 PATO] mre 214 577 58 75 
252841 5156 8 BIZ0 sn 3 LAT tee ole... 1606 63 75 
| 252842 5158 9 a)6. wd 3 1.5300 dgpencals 678 69 00 
252843 5160 10 8% 1 3 L537. \nageesanthe 734 75 50 
| 252844 5162 11 8% 1 316 1.63 » $236) 864° 85.00 
| 252845 5164 12 8% 1 3% «1.68 ee Mates} 997 90 00 
. 252846 5166 13 8% 1 34° 1:74 195° 2% 999 95 75 
. 252847 5168 14 8% 1 3% 1.80 13; 2% 1102 10400 
252848 5170 15 8% 1 3%, “186 It. 21k 1184,» 410 60 
252849 5172 16 alt at 3% (1.92 19a ME O21271-S «1110 76 
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Style 

No. 
249151 
249152 
249153 
249154 
249155 
249156 
249157 
249158 


249159 
249160 
249161 
249162 
249163 
249164 
252864 
252865 
252866 
252867 
252868 
252869 
252870 
252871 


252872 
252873 
252874 
252875 
252876 
252877 
252878 
252879 
252880 
252881 
252882 
252883 
252884 
252885 
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1500-Lb. Series for Insulators with I-inch Bore 
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DIMENSIONS IN INCHES: 
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PER 100 
Weight, List 
Lbs. Price 
158 $22 50 
173 24 00 
188 25 50 
202 27 00 
220 28 75 
239 30 75 
330 40 25 
376 45 25 


Insulators with 1°%-inch Bore 
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Peirce clamp pins present a strong, 
light and inexpensive means of sup- 
porting high-voltage insulators on steel 
or woodarms. They are very useful on 
terminal structures, built of angle steel 
or wood, at power houses and sub- 
stations, since by their use the expense 
and trouble of boring pin holes is 
eliminated, and the pins may be spaced 
as desired and changed later without 
redrilling the arms. 


To reduce the cost of this type of pin, 
and the number of sizes kept in stock, a 
combination pin has been developed, 
which can be used on either a steel or 
wood arm, having, in either case, a 
different height above the cross-arm. 
For instance, Pin No. 252890 is, when 
used on a Bo-Arrow, 10 inches high, 
and on a wood arm it is 734 inches high, 
the difference being due, of course, to 
the fact that the larger arm requires a 
longer slot or opening for the clamping 
strap to pass through. Fig. 1 shows the 
new combination pin; Fig. 3, the pin 
with No, 252914 angle clamp for Bo- 
Arrow or 3-inch angle steel arms; and 
Fig. 2, the pin with No. 252911 cross- 
arm strap for a 4x5-inch wooden arm. 


The clamp pin is made of a single piece of channel 
steel bent double, and separated by spacers to give 
the truss construction illustrated, and thus secure 
the greatest strength with a given amount of steel. 
It will be noticed that one side of the pin has four 
sharp prongs, which bite into wooden arms and pre- 
vent the pin’s deflecting if an unseasoned arm should 
shrink in service. “When the pin is used on a steel 
arm, the prongs are faced away from the arm and 
are so located as not to interfere with the nuts of the 


clamp. 


Peirce high-tension clamp pins are furnished with 
separable thimbles and with the Peirce 13¢-inch 


133-inch Drawn Steel Separable Thimble—13<-inch Spring Thread 


Height Above Arm, Inches 


Size For Bo-Arrow For Wood Arms 
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Fic. 2 
No. 252901 Pin witH Strap 
FOR Woop Cross-ARM 


Fic. 3 
No, 252890 PIn witH ANGLE 
CLAMP ror Bo-Arrow ARM 


















~ 


spring threads. The drawn steel thimbles are the 
same as those described under forged steel pins and 
pole top pins, and this allows the use of insulators in 
which these thimbles are cemented on any one of 
these three pins and considerably simplifies stock- 
keeping. The Peirce 13-inch steel spring threads do 
away with cementing, which is an advantage in 
changing over from wooden pins, and hold the insu- 
lators firmly without, however, locking them against 
removal. 








PER 100-———— : PER 100 —~ 
Channel and 3-inch 314x414 -inches Weight, List Weight, List 
Inches Angle Arms to 4x5-inches Style No. Lbs. Price Style No. Lbs. Price 
1 xk 6 334 252886 172 $22 00 252897 185 $20 00 
1 x\& 7 434 252887 187 23 00 252898 200 21 00 
1 x 8 534 252888 203 24 00 252899 216 22 00 
1 x 9 634 252889 217 27 00 252900 230 25 00 
1 x 10 734 252890 230 30 00 252901 243 28 00 
1 x 11 834 252891 244 32 00 252902 257 30 00 
1 x4 12 934 252892 257 35 00 252903 270 33 00 
1 xk 13 1034 252893 270 37 00 252904 284 35 00 
14x 14 11% 252894 322 40 00 252905 335 38 00 
144x% 15 123% 252895 338 43 00 252906 350 41 00 
14x% 16 1334 252896 352 46 00 252907 365 44 00 

Clamping bolts are not included in pin prices. 

Style numbers 252886 to 252896 inclusive have drawn steel thimbles. 

Style numbers 252897 to 252907 inclusiv: 


e have 13-inch spring threads, 
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Peirce Angle Clamps are used for supporting 
clamp pins on cross arms of angle section, such as 
the Bo-Arrow, Hi-Ten Extensions and Angle Steel 

Wee Arms. These clamps are made of %-inch round steel, 
and are formed to fit angles having notches 14-inch 


\ deep in each leg, which holds the pins in a vertical 

i position at all times. On this account, standard pins 

Hy) and clamps will not fit unnotched angles, but special 

CZ pins and clamps to fit any desired size or shape of 

i r angle, channel, beam, pipe or rail section can be 
ks supplied promptly. 





Style No. 252914 


WOOD 
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PEIRCE CLAMPS FOR HIGH-VOLTAGE CLAMP PINS 
Hot Galvanized 


For mounting Peirce High Tension Clamp Pins 
on wood cross arms, a new line of drop forged steel 
cross-arm straps has been developed. 


The Peirce Pipe Clamp is designed to grip firmly 
pipes of from 114 to 2-inch nominal diameter, and 
consists of a cast block and a 54-inch U bolt. Peirce 
clamp pins and pipe clamps are a popular and econo- 





Style No. 252911 


mical means of supporting high-voltage bus bars on 
pipe frameworks. 


m a 


ny 





Style No. 252916 


PER 100-———_————- 





Size of Cross Arm, 


Style No. Description Inches Wt., Lbs. List Price 
252908 Heavy cross-arm strap 314x414 Wood arm 142 $12 00 
252909 Heavy cross-arm strap 316x414 Wood arm 148 12 75 
252910 Heavy cross-arm strap 334x434 Wood arm 154 13 50 
252911 Heavy cross-arm strap 4 x5 Wood arm 160 14 25 
252912 Angle clamp 214x2\% Notched angle 90 5 75 
252913 Angle clamp 3 x2 Notched angle 90 5 75 
252914 Angle clamp 3 x3 Notched angle 100 6 00 
252915 Angle clamp 314x3\% Notched angle 115 6 50 
252916 Pipe clamp 114 to 2 Standard pipe 160 10 00 


TOP PINS WITH STEEL BOLTS 
Bolts Hot Galvanized or Plain 


Wood top pins are composed of seascned locust tops, thoroughly impreg- 
nated with paraffin, and stiff steel fin bolts. i 
of heights with short and long shanks for wood, angle or channel steel arms, 
and for two sizes of insulator pin holes, 1 and 


They are made in a variety 


134 inches in diameter. 





Size of Wood Top, Inches Length of PER 100-——— 

Diam. Diam. Size of Bolt, In. Bolt Below Wt., List 

; ) ; Style No. Top Bottom Length Diameter Length Top,In. Lbs. Price 
t 249110 1 1% 44 \% 5% 1 52 $12 00 
I 249111 1 2% 5% % 6% 114 60 12 50 
i 949112 1% 2% 4% % 5% 1 90 14 25 
ators 134 2% 5% % 6% 1144 115 15 25 
: 49114 1 1% 4% % 944 5 72 2 ae 
Pete 249115 1 Dig. ohtivas Spy (veh Sree eonel CUB 80 14 00 
249116 1 2% 514 ly 11% 64 88 14 35 
249117 134 214 4% 5% 9% 5 135 16 75 
249118 13% 2% 4% 5% 10% 6 160 18 00 
249119 13% 2% 54 5% 101% 514 165 18 75 
; 249120 1% 2% 6% 58 121% 6 190 21 00 
| 249121 13% 2% 8 56 14 6 225 26 00 
249122 1% 234 9 5% 16 7 250 28 00 

| SHORT SHANK. WESTERN UNION PINS 





Hot Galvanized or Plain 





Short shank pins are used with transposition brackets. The bolts are made in 14-inch and 
54-inch diameters, the cob being 1-inch diameter. These pins are standard with the A. T. 2a 
Co. and the W. U. T. Co. for use on transposition brackets. 


PER 100——————_ 











LENGTH, INCHES 


Diameter Bolt Above Below Weight, List 

Style No. Inches Shoulder Shoulder Lbs. Price 
Style No. 252932 yy 4 1 48 $ 9 00 
252932 252933 % 4 1 65 11 50 


846—23 
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STANDARD WESTERN UNION PINS 
Hot Galvanized 


Wood cob pins of the Western Union type are made in accordance with the specifications 
of the Western Union Telegraph Co. and the Railway Signal Association. The cobs are of 
the best grade of air-dried oak, turned to fit a gauge and boiled in paraffin to exclude all 
moisture. The pins are made of stiff, high carbon steel with clean threads, square nuts and 
clipped, round washers, and can be used with standard insulators having 1-inch pin holes. 
The 14-inch pin stands a load of 1000 pounds, similar to that of a dead ended wire, applied 
at the wire groove of a standard glass insulator, and the 5£-inch Pin, 1700 pounds, with 
deflections of less than 10 degrees. 





LENGTH, INCHES 





J —————-PrEr 100— 
Diameter, Bolt Above Below Weight, List 
Style No. Inches Shoulder Shoulder Lbs. Price 
252930 4% 44 tes 73 $ 9 50 
252931 5% 44 5 : 110 12 50 


Regularly furnished Hot Galvanized, but can be furnished plain when so ordered. 


POLE TOP PINS 
Hot Galvanized 


lines requiring the supporting of a single wire above the pole top. 
All pole top pins have 42-inch holes. 


Pipe Pins 


forged steel and clamp pins. 


DIMENSIONS IN INCHES 





Spacing 

Size Steel Between PER 100-———— 
Style No. Pipe Length Holes Style of Top Wt., Lbs. List Price 
252934 144 18 8 13%-inch Spring 336 $ 60 00 
252935 114 24 8 18%-inch Spring 448 76 OO 
252936 14 36 10 13-inch Spring 672 107 OO 
252937 114 18 8 1 35-inch Thimble 336 65 OO 
249108 14 24 8 1 34-inch Thimble 448 81 00 
252939 1% 36 10 1 33-inch Thimble 672 112 00 





Presteel Pins 








The strength, light weight and low cost of the presteel pins have brought 
about their use on all but the heaviest of high-tension construction, They 
are pressed from sheet steel, which gives the maximum strength for a given 
weight, and are furnished with Peirce spring threads, which screw into 
insulators with 1 and 12-inch pin holes, and with Peirce drawn steel 
separable thimbles for cementing into insulators of these two sizes. 


DIMENSIONS IN INCHES 








Spacing 
Gauge Sheet Between PER 100 
Style No. Steel Length Holes Style of Top Wt., Lbs. List Price 
252940 10 18 8 1 -inch Spring Thread 227 $45 OO 
252941 10 18 8 1%g-inch Spring Thread 230 45 00 
252942 10 18 8 43-inch Thimble 227 50 00 
2521943 10 18 8 1 34-inch Thimble 230 
252944 10 24 8 1 -inch Spring Thread 303 
252945 10 24 8 1%-inch Spring Thread 305 
252946 10 24 8 3Z-inch Thimble 303 
249109 10 24 8 1 35-inch Thimble 305 








252930 


The pole top pins illustrated represent current practice in the construction of 


For the higher voltage lines the pipe pins are in general use, because of their 
strength and light weight, and are superseding the old types of cast and malleable 
pins. They are furnished with either the spring thread for 13-inch bore insu- 
lators, or the Peirce standard 13-inch sheet steel separable thimble for cementing 
into insulators of 13-inch bore, which is the same thimble as is furnished with 
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FORGED STEEL PINS FOR 
RAILWAY FEEDERS 


Hot Galvanized 


These open hearth steel pins are designed for use with composi- 
tion feeder insulators at points of excessive load, and are the 
strongest pins obtainable. They are made in two styles, as 
illustrated, both of which are 414 inches high above the arms, 
with bases 214 inches in diameter and have 1-inch die forged 
insulator threads. No. 253046 has a 114-inch shank, 4 inches long, 
and No. 253047 a 114-inch shank extending 27% inches from the 
shoulder, beyond which point it is drawn down to 34-inch diameter 
for a length of 1 inch, and is threaded and provided with a nut 
and a 2-inch round washer. This style of pin is used on malleable 
iron arms and has the advantage that it cannot be pulied out of 
the cross-arm. 





Seal 





WOOD PINS 


Locust Pins—These locust pins are made from straight 
grain stock. Standard pins are plain (untreated). They will 
be furnished paraffined or otherwise treated on special order 
and at additional price. 


PER 1 
Style No. Wt., Lbs. List Price 
253046 365 $34 00 
253047 300 32 00 





Woop PIN 
Locust Pins 
Approx. Net List 
se DIMENSIONS, INCHES———————__—___—_—-—_—— Wt., Lbs. Price 
Style No. A B @ D E F G H Per 100 Per 100 
102121 1 2% 24% 434 44 1% 114 1% 45 $4 00 
102125 1% 244 2% 434 414 1% 1144 1s 45 475 


{i , 
weer s 


DROP FORGED TURNBUCKLES 
Hot Galvanized 


These turnbuckles are of drop-forged steel, insuring reliability and strength. The list prices are the 


same for any of the three styles of turnbuckles illustrated. 





Dane cae of ———— Per 100— 

of Bolts pening Weight, List 
Style No. Inches Inches foe Price 
253035 3% 414 95 $100 00 
253037 le 6 175 150 00 
253038 lg 9 190 200 00 
253039 iy 12 230 250 00 
253040 % 6 270 215 OO 
253041 % 9 335 250 00 
253042 54 12 400 300 00 
253043 34 6 400 300 00 
253044 34 9 505 335 OO 
253045 34 12 610 375 OO 





Can be furnished plain. When ordering specify type letter. 


POLE-TOP RIDGE IRON 


Pole-top ridge irons are made of stiff bar steel, galvanized. They are regularly 
furnished with four holes ;;-inch diameter for lag screws and one hole 7§-inch 
diameter for bolt. On special order they will be furnished with holes for either 


34-inch or 44-inch lag screws and for either }4-inch or 39-inch bolts. 


PER 100————— 











DIMENSIONS, INCHES Approx. Net Wt., List 
Style No. B Strap Iron Lbs. Price 
196222 24% 7 6 14x24 135 $26 25 
196223 234 8 7 $5234 285 32 50 


; : 
4 
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As rails of electric railways are bonded so that the 
return currents may flow to the generating station 
without excessive loss and so that destructive electro- 
lytic action on adjacent underground metallic struc- 
tures will be a minimum, a poor bond is not much 
better than no bond at all. Inasmuch as great 


amounts of money are invested by railway com- 
panies in bonds, the matter of their selection and 
installation is one of prime importance. Every pre- 
caution should be taken to insure that bonds yield a 
maximum return on the investment. 


METHODS OF MANUFACTURE 


Essentially, any bond may be considered as being 
composed of two components—the conductor and 
the terminals. 

The terminals are the portions at the ends of the 
bond by means of which the bond is mechanically 
and electrically connected to the rail. 

The conductor is the softer flexible portion, which 
connects together the two terminals. 


Attachment of Conductors to Terminals—The 
feature wherein the processes of bond manufacture 
differs most is the method of attaching the terminals 
to the conductor. Obviously, the union between 
them must be as nearly perfect electrically and 
mechanically as can be. There are three methods 
now employed for attaching the terminal to the 
conductor. They are: 

1. Welding the terminal to the conductor by 
hammer blow or pressure, heat being applied 
simultaneously. 

2. Casting the terminal on the conductor, which 


has been arranged for the purpose in a flask, 
3. Forming the terminal from the material of the 
conductor itself. 


All the bonds having ribbon or stranded con- 
ductors listed in this catalogue are made by the 
process outlined in item 1. Broad patents cover the 
manufacturing methods involved. While the bonds 
are being welded, the union between the conductor 
and terminal is entirely protected fron the oxidizing 
effect of the air. No cuprous oxide, which if dis- 
solved by the copper makes it brittle, is formed. The 
process is such that the welding temperature is 
relatively low. This, coupled with the fact that the 
terminals are not worked after being annealed by 
the welding operation, effectively insures against 
brittleness. This welding process is generally con- 
ceded to be the best of the three above indicated. 


The electrical conductivity of the welded joint is 
the same as that of an equal section of copper, as 
tests will show. 


RAIL BOND CONDUCTORS 


Conductors of all of the types herein listed are 
either: 

(a) Ribbon, 

(b) Stranded, or 

(c) Solid. 

Ribbon conductors (see Fig. 4) are composed of 


horizontal laminae, to afford maximum flexibility _ 


in the vertical plane. It is in this plane that almost 
all the movement at the rail joint, due to the passage 
of rolling stock, occurs. They have ample trans- 
verse flexibility to meet the slight horizontal move- 
ment at the joint. They offer the further advantage 
for use under fish-plates, of greater compactness. 
They are less liable to be pinched when only 
restricted space is available. 


Stranded conductors (see Fig. 3) are of practically 
the same construction as ordinary stranded cable, 
but rail bond cable is specially wound and consists 
of many fine strands. They are ordinarily used for 


bonding outside of fish-plates and for short distances 
around special track work, where the length is such 
that conductor ribbons (laminations) would be 
liable to separation or to mechanical injury. 
Stranded conductor bonds are also largely used in 
elevated railway work and around bridge structures. 
Where plenty of room under the fish-plate is avail- 
able, stranded conductor bonds are frequently used. 


Solid conductor bonds (see Fig. 8) or as they are 
commonly known “solid wire bonds” are used for 
cross bonding and spanning long distances around 
special work and in structures where there is not so 
much vibration as to require the flexibility of a 
stranded conductor. 


Tucking or Crimping—To provide a certain 
amount of flexibility in bond conductors, there is 
often formed in them, a reverse*bend, as shown for 
instance in Figs. 3 and 4. It has been found that 
this is advisable to reduce the amount of breakage, 
Such a bend is called a tuck. Tucks must be so 
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RAIL BONDS—Continued 


located that they will not interfere with fish-plate 
bolts. When the tucking lies exactly in the middle 
of the bond, as shown in Fig. 4, it is called middle 
tucking. When, in order to clear bolts as shown in 


Fig. 3, the tucking is located off the center, the bond 
is called offset tucking. Bond type numbers 
indicate the arrangement of tucking of a bond as 
explained in Fig. 12. 


RAIL BOND TERMINALS 


Listed in this catalog are bond terminals of five 
different types, viz:.the solid-stud-terminal type, 
the tubular-stud-terminal type, the twin-stud- 
terminal type, the flame-weld-terminal type, and 
the soldered-terminal type. 


For the solid stud terminal (see Fig. 1) a solid 
cylinder of copper is expanded by either hydraulic or 
mechanical pressure (presses for this purpose are 
shown in Figs. 43 & 43A) into a clean hole drilled 
entirely through the rail flange or web, as shown in 
Fig. 1. A portion of the copper is turned over on the 
outside of the hole, forming a further electrical and 
mechanical tie between the rail and the copper. 
Refer to index for a further description of the com- 


pressed stud terminal and for directions for its 


installation. 


This type of terminal is recommended wherever 
its application is “feasible. Less skill is required for 
the installation of stud terminal bonds than for any 
other type. After the bond is in place there is every 
assurance that the connection between it and the 
rail is a good one both mechanically and electrically 
and that it will stay so. 





Fic. 1.—SrEcTION THROUGH A SOLID TERMINAL 


Tubular Stud Terminals—These terminals are 
expanded radially against the walls of holes drilled 
through the web of rails, by means of tapered ex- 
pansion’ punches driven through them. After the 
terminal is inserted in the hole, a long taper punch 
(Fig. 35)’ lubricated with grease or heavy oil is 
first driven entirely through the terminal, then a 
short drift pin B is driven home, as shown in cuts 
D and F. The diameter of the latter is about 4d; 
inch greater than that of the former. Thus the 
small drift pin supplements the expansion of the 
taper punch, while the compressed copper lying 


between the cylindrical surface of drift pin and the 
larger cylindrical surface of the hole in the rail, 
maintains sufficient friction on the pin to hold it in 
place. The diameter of the hole through the 
terminal is thus enlarged about )% of an inch, causing 
a material displacement of copper. As the metal 
flows against the wall of the hole in the rail it exerts 
an extremely great pressure, thus making an intimate 





Fic. 2—SEcTION THROUGH TUBULAR TERMINAL 


molecular bearing which insures a highly efficient and 
lasting contact. 


Rail bonds provided with this style of terminal 
have several inherent advantages. They can be 
installed more quickly and economically than the 
compressed type. No special tools are required for 
their installation, only a taper punch, a drift pin 
and a heavy hammer. The simplicity of the 
operation insures uniformly good results. In the 
application of this terminal the human element is 
almost entirely eliminated. 


All the work can be done from one side of the 
rail, which is often of advantage in rebonding rails 
in paved streets and in bonding frogs or other special 
track construction. If necessity requires, these bonds 
if carefully removed may be used a second or even 
a third time. A taper punch and drift pin somewhat 
larger than used in the first installation will produce 
the required extra expansion and a perfect contact. 


With every tubular terminal bond we ship two 
steel drift pins without extra charge, and in large 
orders we supply an extra number amounting to 
five per cent. We provide hardened steel taper 
punches, in sizes correct for the terminals in which 
they are to be used, at moderate prices, which will 
be quoted upon application. 


One taper punch should install from one hundred 
to two hundred rail bonds. The table on Fig. 35 
shows the dimensions of taper punches and pins 
regularly made for different sizes of tubular termi- 
nals. The sizes of pins designated as “standard” are 
those which will be supplied with bonds, unless 
otherwise specified. Standard sizes are adequate 
when the bond holes are drilled reasonably accurate 
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RAIL BONDS—Continued 


to size. Larger pins will be substituted for those of 
standard diameters, without additional expense, 
when specified. 

Flame-Weld-Terminal bonds have especially 
designed terminals suitable for application by the 
Oxy-acetylene welding process. The top surface 
of the terminal is sloped downward towards the 
surface which rests against the rail thus forming a 
recess for building up the weld. We recommend 
copper coating the surface of the rail before the 
wond is installed so as to insure a weld at the junction 
point of the rail bond terminal and the rail surface. 

They are attached to the heads of the rails. 
Bonds thus installed can be quite short. On account 
of the small amount of material that they contain 
and of the difficulty of removing them they are 
practically immune from theft. 


Twin-stud Terminals, as indicated in Fig. 37, 
are used on bonds to be installed on the outer heads 
of T-rails. The studs have a button of copper on 
the outside of the terminal. In installing, this but- 
ton is driven with a hand hammer into a hole in the 
rail head. The hole has an annular groove (Fig. 37), 
cut with a hand miller, into which the copper 1s 
forced compactly. The stud is thus securery an- 
chored and the entrance of moisture is prevented. 


Soldered terminals on bonds (see Fig. 36) are, 
as the name indicates, soldered to the rails. Their 
effective installation requires some skill. On 
account of the small amount of material they con- 
tain and of the difficulty of removing them they 
are practically immune from theft. 


HOW TO SELECT BONDS 


There are several factors that must be carefully 
considered when selecting rail bonds for a given 
application. The cross-sectional area of a bond 
should depend largely on the traffic. If traffic is 
heavy, or if there is a likelihood of its shortly becom- 
ing heavy, the bond should, if possible, have a con- 
ductivity equal to that of the rail. 

It is usually best to install bonds under fish-plates, 
when possible. Sometimes it is not feasible to so 
arrange bonds and yet have enough sectional area 
to carry the current without undue heating. In 
such cases one of the methods of exposed bonding 
must be adopted. 

Another point to be considered when selecting 
bonds is the grade of labor available for bonding. 
If only low-grade labor can be secured, a type of 
bond should be selected that requires a minimum of 
skill for its installation. All things being equal the 
stud-terminal bond, arranged under a fish-plate, 
with the stud hydraulically or mechanically com- 
pressed into position is probably best for average 
conditions and should be used where possible. The 
following desirable features are characteristic of a 
stud-terminal bond installed under a fish-plate. 


1. Its location on the rail protects it from injury 
from outside sources and prevents its being 
stolen. 


2. Its construction is such as to make it perfectly 
adapted to withstand both the vertical and 
the horizontal movements of the joint. 


3. The method of applying compressed-terminal 
bonds calls for the exercise of only ordinary 
care in drilling the holes and mounting the 
compressor for forming the studs into the rail. 

It is without question true that much better 


results can be obtained with ordinary labor with the 
stud-terminal bond, than with any other type. At 
the same time there are conditions which the other 
types of bonds listed best satisfy. Each case must 
be decided on its own merits. , 


‘When selecting bonds results will, as a rule, be 
most satisfactory if the customer specifies only the 
form of terminals and conductors and cross-sectional 
area of the bond required. The system of form 
designation is explained below, and the different 
forms of terminals and conductors are illustrated on 
succeeding pages. The details in regard to the 
arrangement of laminations and tucking are best 
determined by the manufacturer. The Westinghouse 
Company always stands ready to submit drawings 
and recommendations for specific or unusual 
problems. 


Standard Rail Bonds—It is commercially impos- 
sible to anticipate ‘specifications and carry in stock 
bonds for all possible applications. There is a great 
variation in the design of rail joints. The space 
available for bonding under fish-plates, and around 
the fish-plate bolts, the spacing of the fish-plate 
bolts, and the over-all lengths of fish-plates, often 
vary greatly in different installations. They give rise 
to an enormous number of different types and sizes 
of bonds. 

Deliveries—Any standard bond listed in this table 
can be delivered promptly, in reasonable quantities. 
Sizes and types of bonds, not standard, can be fur- 
nished on application. Complete dies for a great 
number of styles and sizes of bonds form a part of 
the factory equipment. Therefore, any of these can 
be furnished in any combinations of length and tuck- 
ing with only thedelay incident to their manufacture. 
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RAIL BONDS—Continued 


ORDERING BONDS—REQUESTS FOR INFORMATION 


In requesting information or ordering bonds, the 
data in the following items should always be sub- 
mitted. If all the items cannot be answered, give 
as many as possible. 


1. Capacity of bond. 

. Length of bond. 

. Dimensions of terminals. 

. Design or type number, or the maker’s name 
and section number of rail and joint plate; 
also the location of bolt holes and diameter 
of bolts. 

5. Blueprint and specification references if any. 

Nominal Bond Lengths—Stranded and ribbon 
bonds containing tucks or crimps and solid wire 
bonds which are bent to span the splice bar are 
called ‘“‘Factory Formed’. The nominal length of 
bonds which contain tucks or crimps is the actual 
distance between the centers of the studs, in other 
words, the distance between the bond holes. The 
price is based upon this length. In the case of bonds 
made of a single solid wire (solid wire bonds) the 
nominal length is the distance between the centers 
of the studs when formed, in other words, the 


Ht Go bdo 


distance between the bond holes. The price is 
based upon the length measured between terminal 
stud centers when straight. Unless otherwise 
specified the straight lengthis 114 inches greater than 
the formed length. The nominal length of all bonds 
which are given no dimensioned form at the factory 
is the length when straight, the distance between 
centers of studs for stud terminal bonds, the overall 
length for welded and soldered terminal bonds. 
The price is based upon the straight length. 


Terminal Stud Length—If the information re- 
quested above accompanies an order for stud- 
terminal bonds, they will be shipped with terminals 
of correct length. Obviously, a terminal stud that 
is long enough to provide a good attachment to a 
railweb 54-inch thick, is too long for a web 3@-inch 
thick. Too much copper in a terminal will cause it 
to form a rivet head over the hole before the hole is 
filled. When the thickness of the webs into which 
bonds on a given order will be formed is not known, 
they will be shipped having the terminal lengths 
shown in following table. These lengths have 
been found most suitable for average conditions. 
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TYPES OF RAIL BONDS 


The Westinghouse Electric & Manufacturing Company offers’several distinct types of rail bonds, there 
being many forms and sizes of each, classified as follows: 





Fic. 3—Crown Rait Bonps 


Crown Rail Bonds—Having stud terminals either single solid copper wires, or strands composed of a 
solid for compression or tubular for pin expansion, number of small round wires. 
the conductors joining the terminals being either 





Fic. 4—U. S. Ram Bonps 


United States Rail Bonds—Having single stud for pin expansion, the conductor being composed of 
terminals either solid for compression or tubular flat copper strips or ribbons laid parallel. 





Fic. 5—Crown TRIPLEX BOND 


Crown Triplex Rail Bonds—Having divided lower bars where bonds made of two strand construction 
member adapts itself to limited space beneath angle could not be applied. 


Pea 


_ : yi iy 





Fic. 6—TwIn TERMINAL Rait Bonps 


Twin Terminal Rail Bonds—Having two small between the terminals being composed of a strand 
» parallel studs on each terminal, the conductor of small round wire. 
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RAIL BONDS—Continued 





Fic. 7—SoLDERED RaiL Bonps 


Soldered Rail Bonds—Having flat terminals. The terminals is composed either of round wire strand 
electrical connection with the rails is made with or of flat copper ribbons. 
aS common solder and the conductor between the 





r Fic. 8—So.tip Wire’ Bonps 


Solid Wire Bonds—These are ‘‘one-piece’”’ bonds, usually applied around the splice bar or as cross 
the terminals being forged from the solid conductor. bonds. 
They are provided in either solid or tubular terminals 





Fic. 10—Stus ENp Bonp 


Single Strand Bonds—Used to span the splice bar angle bar where space permits. Made either in 
or as cross bonds: also may be applied beneath the _ solid or tubular terminals. 





| 





HH) Fic. 11—FLamME WELD Bonp 


Flame Weld Bonds— Are welded to the rail by use of a specially prepared copper flux wire as the 
oxyacetylene flame. This is accomplished by the attaching metal, thus making a permanent contact. 
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FORM OF BODY 


Orders Should Specify the Type 


CONCEALED RAIL BONDS 
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Concealed Crown Rail Bonds 
(Patented) 

All single-stud terminal bonds, the conductors of 
which are composed either of single solid wires or 
of one or more strands, each strand composed of 
small round wires, are known as Crown bonds. 
They are made with both styles of terminals, the 
tubular terminal, known as type C. P. (C-rown P-in) 





Fic. 13—Type C. S. 01 
(Unequal Strands) 





Fic. 14—Type C. S. 02 
(Equal Strands) 








Fic. 15—Type C. S. 03 
(Unequal Strands) 


bonds, and the solid compression .stud terminal, 
known as type C. S. (C-rown S-olid) bonds. The 
various forms of conductors connecting terminals are 
given arbitrary numerals or letters to distinguish 
them. Round wire strands are flexible equally in all 
planes as distinguished from the flat ribbon type 
of conductor. Crown bonds are made in any length 
or capacity desired. 





Fic. 19—Typer C. P. 01 
(Unequal Strands) 





Fic. 20—Type C. P. 02 
(Equal Strands) 


Fic 2i1—Type C. P. 03 
(Unequal Strands) 





Fic. 16—Typr C. S. 04 
(Equal Strands) 
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Fic. 17—Type C. S. 05 
(Unequal Strands) 
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Fic. 18—Type C. S. 06 
(Equal Strands) 


Fic, 22—Type C. P. 04 
(Equal Strands) 
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Fic. 23—Type C. P. 05 
(Unequal Strands) 
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Fic. 24—Tyre C. P. 06 
(Equal Strands) 


“SINGLE-CONDUCTOR BONDS ° 


This single conductor bond is sometimes -used 






under splice bars having a large bonding space Waa 


beneath the track bolts and little or none above 
the bolts. It is a good bond to use wherever the 


joint construction will permit. Some advantage is& 


gained by making this style of bond long enough & 
to allow the terminals to pecjent beyond the ends ' 


- of the splice bars, 







Fic. 25—Typre C. S.-OF Crown Bonp 
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Concealed United States Rail Bonds 
(Patented) 

The United States rail bond has its flexible con- 
ductor portion made of flat, parallel laid ribbons 
of annealed copper. It is designed for use with rail 
joints having narrow spaces between the joint 
plates and the rail web. This makes it applicable 
in some cases when Crown bonds with round wire 
strands cannot be used advantageously. These 





Fic. 26—Type U. S. 01 
(Unequal Strands) 


(Tubular Terminal, Type U. P. 01.) 









Fic. 27—Type U. S. 02 
(Equal Strands) 


(Tubular Terminal, Type U. P. 02.) 





Fic. 28—Type U. S. 03 
(Unequal Strands) 


(Tubular Terminal, Type U. P. 03.) 


bonds are made either with solid compression studs 
or with tubular terminals. The latter are not shown 
in cuts. Those having solid terminals will be known 
as Type U. S. United States bonds, while those 
with tubular terminals will be designated as Type 
U. P. United States bonds. In each case arbitrary 
numerals will be suffixed to distinguish the several 
forms of crimps in the conductors. These bonds 
are made in any length or capacity required. 










Fic. 29—Type U. S. 04 
(Equal Strands) 


(Tubular Terminal, Type U. P. 04.) 





Fic. 30—Type U. S. 05 
(Unequal Strands) 


(Tubular Terminal, Type U. P. 05.) 





Fic. 31—Typr U. S. 06 
(Equal Strands) 


(Tubular Terminal, Type Ty. P. 06.) 


EXPOSED CROWN RAIL BONDS 


These are ‘‘one piece’’ bonds, the terminals being 
forged from the solid conductor. They are provided 
with either solid or tubular terminals. The extended 





Fic. 32—Type C. S. S. (Solid) 


(Tubular terminals, Type C. P. S.) A favorite 
style of bond for application over joint plates. 


These are ‘‘flexible’’ bends with terminals welded 
to flexible round strand. They are provided with 
| either solid or tubular terminals. The extended 
length of these bonds should be one and one-half 
inches more than the distance between bond holes 
| to allow for forming. 
| 





length of these bonds should be one and one-half 
inches more than the distance between bond holes, 
to allow for forming. 





Fic. 33—Type C. P. F. (Flexible) 

(Solid terminals, Type C. S. F.) Suitable for 

bonding around joint plates or special work, or for 
cross bonding. 


These are cross bonds made in any length desired 
provided with either solid or tubular terminals. 





ee 


Fic. 34—Type C. P. X. 
(Solid Terminals, Type C. S. X.) 
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Method of Application of Tubular Terminals 





A—Taper Punch B—Drift, Pin 


Dimensions of Drift Pins and Taper Punches 
Fig. 35—Table I 























Terminals | Drift Pins A Taper Punches 
: ; | Greatest | 
Ay Diameter in Inches 3 For Diameter of Pins in Inches Dikmeter in Length 
Hole | Size of Bond Inches of Taper 
Outside Through B. and S. Standard Special Standard Punches in 
Stud Terminal sa PURE) Taper Punches Inches 
1 and over | ys B 43 to # *% 5 
3 4/0 S ai to x 3 4 
a 1% # 8 4 
a3 2/0 % nite ié6 3% 
* | 1/0 y | i 334 





SOLDERED RAIL BONDS 
(Patented) 
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Fic. 36—Form 1, Type S. B., SoLDERED BoNnp 


The Type S. B. (S-oldered B-ond) Form 1 Bond, bond from the rail... All 3/0 and 4/0 bonds are 
4 shown above, has been designed for application to made in two sizés each, as shown below. Those 
the head of T-rails. In this bond the flexible con-. having small terminals can be used on any ordinary 
ductor is composed of a large number of small size of rail; large terminals used only on 70-pound 
copper wires, twisted together into a compact standard T-rails or larger. The extended length 
strand, which is flexible in all directions. The of these bonds’is' measured from end to end of 
small, tough wires do not break in the loop, and terminals. 

projecting or loose joint plates will not force the 


Type S. B.-Form 1 Bond 












Dimensions of 


























Size: of Bond Length of Bond Contact Surfaces Length of Bond Number of Wires 
Formed, in Inches Inches Extended, in Inches in Conductors 

1/0B.&S vs xX 84 37 
2/0B.&S vs x 2 8 61 
3/0 B. & § % x 2% 9 91 
3/0 B. & S 4x 2% 9% 91 
4/0 B.& S bx 2% 9 127 

4/0 B. & S. 84 x 25% 934 127 
300,000 C. M. 44 x 25% 10 127 
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TWIN TERMINAL BONDS (Patented) 


These bonds are applied to the outer side of the 
heads of T-rails by merely hammering the copper 





Fic. 37—Form-A Twin Stup TERMINAL BOND INSTALLED 


buttons on the bond terminal into holes drilled in 
the rail. The copper completely fills the holes and 
affords excellent contact. The following are advan- 
tageous points of Twin Terminal bonds. 

They are short and yet have ample flexibility. 

Efficient and durable. 

Installed with the simplest tools. 

Their first installation costs are low. 

They are applied without disturbing the joint plate. 

Their position on the rail renders them easy to 
imspect. 

Each terminal and its two studs are forged from 
soft pure copper. The studs are 44-inch in diameter 
and are spaced 114 inch between centers. For bonds 
up to and including 250,000 circular mils, the studs 
are #%-inch long, and above 250,000 circular mils, 
41-inch long. The conductor cable is welded to the 
terminals at a low temperature and all air is ex- 
cluded. A perfect union between the terminals and 
the conductor is assured: Inasmuch as the conductor 
issues from the lower side of each terminal and in the 
direction of the vertical movement of the joint, the 
terminals are relieved of all stress, which is confined 
to the flexible portion of the bond. 


( 







The form A 
can be furnish- 
ed with single 
or double con- 
ductor as de- 
sired. They 
are made in all 
standard sizes 
of conductors 
up to and in- 
cludingS00,009 
circular mils. The standard lengths are 714 inches 
for 250,000 circular mils and smaller, and 8 inches 
above 250,000 circular mils. 

Form B bond im >... 
is similar to We ‘ey 
Form A except 
that the con- 
ductor emerges 
at the end of the 
terminal. This 
design makes 
the loop more 
compact and 
provides clearance on track joints when the center 
track bolts would interfere with the standard 
form A. 
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Fic. 39—Form-B Twin StupD 
TERMINAL BOND 


Rail Bonds and Bonding Tools 






ball of the rail by use of the oxy-acetylene flame and 
special copper flux wire. 
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BONDS FOR RAIL HEADS 
Flame Weld Bonds with Copper 


Terminals (Patented) 





Fic. 40—Type FWCA-2 DousBLE CoNbUCTOR 


These bonds are designed for application to the 


The single conductor type is FWCA-1. 


Steel Terminal Flame Weld Bonds 
(Patented) 


Fic. 41—Type FWSA-2 Dous_e Conpuctor 

Single strand FWSA-1 single conductor can be 
furnished with either single or double conductor. 

Flame Weld Rail Bonds are designed for appli- 
cation with oxy-acetylene flame, although they can 
be put on with an arc by a sufficiently expert welder. 

A specially prepared copper flux wire as attaching 
metal is required for proper results. The use of 
pure copper should be avoided because it oxidizes 
excessively and becomes porous and brittle. 

They are more strongly attached mechanically 
than any other types of welded bonds, have large 
area of contact and make a permanent electrical 
connection. When welded the contact cannot 
corrode and deteriorate. 

Can be applied to any part of the rail as desired. 
Can be used on rail heads with Weber type joints. 
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| RAIL BONDS—Continued 


a 
~ SOCKET TERMINALS 
q Mh 
ee 5 ‘ ; 
Bye) These terminals can be used in many places where soldered by the purchaser. Standard terminals of 
(/ p 
"ee ic would be inconvenient to order special lengths these designs are made with studs having diameters 


of bonds. The various styles of terminal shanks of 5, 34, 4%and1inch. The sockets in every case 
i shown are provided with deep sockets into which are drilled to fit the conductor, as ordered. 
the conductors, cut to proper length, may be 





Type C.S. N. Typr Coser. 





ihyeEnC. Si2O% Type“. P. O: 


Fic. 42—SocketT TERMINALS 


859-—-12 
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BONDING TOOLS AND APPLIANCES HVT 
COMPRESSORS 


1n these screw compressors, the old 
style outer screw has been replaced by 
a cylindrical sleeve 2, which in one 
position is free to slide in or out of 
the frame with a single thrust or pull 
of the operator. Turning this sleeve 
through a quarter revolution brings 
two shoulders to press against the 
compressor frame, and these take all 
the thrust of the inner screw ram. 
This construction is similar to the 
breech block of a modern cannon. 
The speed with which it can be operated 
gives to this tool a distinct advantage 
over the large outer screw of the older v labia csi 225 
style compressors. This mechanism ‘ Fic. 43—No, 40-48 Hanp ScREW ComPRESSOR 
also permits the use of a short, stiff, well constructed _ of the tool and near to the rail. These features add 
Screw ram, and brings the wrench close to the frame _ to the life and effectiveness of ‘the tool. 





HAND SCREW COMPRESSORS 


| 
Number of Compressor | Approximate | Style and Size of Rail 
Weight, Pounds | 











40 67 T-rails up to 544 inches 

42 80 T-rails under 7 inches 

44 | 105 Girder rails under 7 inches 
46 140 Girder rails up to 9 inches 

48 165 Girder rails 9 inches and over 


as 
List of Parts for Types 40-48 Screw Compressors 


1 Body casting. 3 Screw ram. 5 Collar on screw ram. 7 Spring on screw ram. 
2 Breech block sleeve. 4 Screw in body. 6 -inch pinin screw ram. 8 Wrench for machine. 


HYDRAULIC SCREW COMPRESSORS 


The hydraulic screw compressor shown above 
is built upon entirely new principles. It is extremely 
strong and durable, rapid in action, and contains no 
valves or intricate parts to get out of order. It has 
a capacity of 35 tons, which pressure exerted on a 
terminal stud will produce lasting and effective 
results. Approximate weight, 115 pounds. 





Fic. 43-A—Type 61 Hyprautic Screw ComMPRESSOR 


List of Parts for Type 61 Hydraulic Screw Compressor 


1 Body or frame. 17 Leather washer on large piston. 
2 Threaded brass sleeve. 18 Brass washer on large piston. 
3 Piston screw. 19 14-inch round head screw on large piston. 
4 s-inch headless cap screw for outer sleeve. 20 Collar on screw ram. 
. 5 Outer sleeve. 21 14-inch pin in screw ram. 
6 14-inch pin in piston screw and on small piston. 22 Spring on screw ram. 
7 Leather packing for cup in oil chamber. 23 Breech block sleeve. 
8 Steel cup for oil chamber. 24 Screw ram. 
| 9 Small piston. 25 Adjusting gauge. 
' 11 Handles on body. 26 Adjusting screw. 
12 Leather cup packing on end of small piston. 27 Wrench for sleeve screw. 
13 Packing screw on end of small piston. 28 Spanner wrench for nut on large piston. 
14 Leather cup packing on large piston. 29 Wrench handle. 
| 15 Brass nut on large piston. 30 14-inch headless set screw in body. 


16 Large compressor piston. 450—13 
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RAIL BONDING TOOLS—Continued 


“LITTLE GIANT” ELECTRIC DRILL 





SiG. 44—DvUNTLEY Evectric DRriLty with ADJUSTABLE FRAME 


Style 255843 electric drill has been especially de- 
signed to operate on 450 to 600 volts direct-current 
circuit. It is particularly suitable for drilling the 
rails for bonding, having a drilling capacity of 1- 
inch diameter hole in steel and 2-inch diameter hole 
in wood. 

Style 255844 drill is designed to operate on a 250- 
volt direct-current circuit and is specially suitable 
for use in bonding rails in mines and industrial 
plants. This drill has a capacity of 34-inch hole in 
steel and 114-inch hole in wood. 

These drills are regularly equipped with Morse 
round taper sockets taking standard round taper 
shank drills, They are furnished with two cables, 
one for the trolley connection and the other for the 
rail or ground. The pipe handle shown at the 
bottom of the illustration is removable for close side 
work. The drills are regularly furnished with feed 
screw as shown, but a ratchet feed or a spade handle 
can be supplied if desired. 

Special precautions have been taken to prevent 
danger of shocks to workmen, and if directions are 
followed there is no danger from this source, even 


though the windings of the tool may become 
grounded. 


The design and construction of these tools have 
been carefully worked out in accordance with ap- 
proved principle to overcome the trouble incident 
to rough handling and high volta ge on street railway 
work, 

The side spindle gearing permits close corner work 
and the hardened and ground steel gears combine 
long wearing quality and great strength. 


The armature is form wound and the brush- 
holders are similar to those used on large machines. 
Removable covers at the commutator end afford 
perfect accessibility to commutator and brushes. 
A large cast fan provides efficient ventilation. The 
bearings are of the sleeve type with large oil retaining 
cavities, 

The drill is provided with a magnetic switch with 
adjustable contacts, magnetic blowout and no- 
voltage release. The removal of four screws allows 
the handle and all connections to be taken from the 
drill. 


Morse Round Net Weight 
Style No. Cat. No. Description Taper Socket in Lbs. 
255843 103468 Duntley electric drill No. 3, 600 volts No. 3 48 
255844 157005 Duntley electric drill No. 2, 250 volts No. 2 30 


NO. 3 BOYER ANGLE GEAR 


Where it is necessary to work in very close 
quarters or drill near to ties, we recommend the use 
of our No. 3 Boyer Angle Gear in combination with 
a Duntley Electric Drill. This gear is no larger 
than an ordinary hand ratchet. Distance from 
center of spindle to the outside of housing,. 134 
inches. Distance from point of feed screw to the 
end of socket, 814 inches. 


Description 
No. 3 Boyer angle gear 


Style No. 
148130 





Fic. 45—No. 3 Boyer ANGLE GEAR 


EaAcu 








Weight, Lbs. 
13 
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RAIL BONDING TOOLS—Continued 


HAND-OPERATED DOUBLE-TWIN-SPINDLE DRILL 


Twin-stud-terminal bonds require four holes, 
two in the head of each of the abutting rails. The 
double-twin-spindle drill bores all four holes simul- 
taneously, and drills them cheaply, quickly and 
accurately. It has a positive automatic feeding 
device which provides a wide range of adjustment. 
Each stroke of the operating lever rotates all of the 
drills through equal arcs. 


An adjusting sleeve is provided so that each drill 


point can be initially set in a longitudinal direction 
independently of the others. This arrangement per- 
mits the use of drills of different lengths and renders 
perfect operation possible where rails are unevenly 
worn or set or where, for any reason, the surface 
drilled into is not a perfect plane. 

A gauge is furnished with each machine for deter- 
mining proper hole depth. 

Frames can be raised or lowered quickly to bring 
the drill points in their correct positions. Attach- 
ment to the rails is effected without disturbing rail 
joints. 

Drill points are held very firmly in the drill, and 
breakage and chipping are thereby reduced to a 
minimum. So rigidly are the points held that holes 
can be started without first marking the rail with 
a prick punch. 

Portability—When the tool is moved from place 
to place the operating lever, which is easily detached, 
isremoved. When traffic, over tracks being bonded, 
must not be disturbed the drilling machines can be 
effectively attached to the splice bars instead of to 
the head of the rail. 


Style No. Description 


187193 


Parts for Type No. 22 Drill 


Large part of body (back) casting. 
Small part of body (front) casting. 
Gear cover, casting. 

Springs on gear cover. 

Truss plate on back part of body. 
Small yoke for feed screw. 

Large yoke for feed screw. 

Plate on large yoke (outside of brass nut). 
Hand wheel. 

Brass nut on feed screw. 

Feed screw. 

Feed ratchet gear. 

Collar on feed screw. 

Cam for feed pawls on feed screw. 
#;-inch plunger for cam in truss plate. 
Spring for plunger in truss plate. 
Feed pawls. 

Spring for feed pawls. 

#;-inch headless set screw in pawls. 
Brass friction in feed pawls. 

Guide and clamping bar for machine. 
Loose jaw on guide bar (clamp). 

24 1-inch nut on guide bar (clamp). 

25 1;%-inch nut on guide bar (clamp). 
26 asher on guide bar (clamp). 

27 Adjusting screw on guidé bar. 

28 Tie for guide bar (clamp). 

29 Depth gauge for drilling. 

30 Thumb nut for depth gauge. | 

31 Driver lever for driving machine. 
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Fic. 46—HANpD-OPERATED DOUBLE-TWIN-SPINDLE 
Dritt Type No. 22 


Outfit—Each drilling machine is equipped with 
one complete set of new drills. Many parts of the 
machine are interchangeable and can be ordered by 
mail. 


EAcH 
Net Wt. Lbs. 


32 Pawl for drive lever. 

33 Stud for drive lever, pawl stud. 

34 Handle and wrench for drive. 

35 Single gear spindle. 

36 Double gear spindle. 

37 Intermediate gear. 

38 Intermediate gear staggered teeth. 

39 Ratchet driving gears. 

40 Shaft for drive gears. 

41 Adjusting nuts on spindle. 

42 Clamps (dogs) for holding drills. 

43 14-inch headless set screws for dogs on spindle. 

44 Ball race in truss plate. 

45 Truss block for feed screw. 

46 %%-inch balls. 

48 Oil hold cover (front body). 

49 Oil hold cover (back body). 

50 Oil hold cover (back ee tee 

51 Collar on driving shaft. 

52 Friction spring on adjusting nut on spindles. 

53 Woodruff key for guide bars. 

54 14-inch cap screw in truss plate. 

56 Spring for driving pawls. 

58 -inch pins for collar on feed screw. 

62 14-inch cap screws for small and large part of body truss 
plate and tie on guide bars. 

63 55-inch cap screw for small yoke. 

64 s-inch Fil. screws for plate on large yoke outside 
nut for feed screw. 


brass 
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Fic. 47—SINGLE SPINDLE Dritt Type No. 21 


The large single spindle drills shown on this and 
the next page will bore any size hole up to 11% inches, 
through rail webs for any type of single stud terminal 
bond. Like the multiple spindle drills already 
described, they have a double acting lever and an 
automatic feed. They are adjustable in all respects 
and are provided with fittings for rigid attachment 
to the rail. Being held rigidly, the drill points will 


pass entirely through the rail without breaking, at 
the same time boring a perfectly smooth and true 
hole. These drills have many distinct advantages 
over other track drills. 

Type No. 21 can be used on all roads where 
traffic will permit. It has a positive and simple 
method of attachment to the head of the rail. 
Approximate weight, 85 pounds. 


List of Parts for Type No. 21 Drill 


Frame. 

Body. 

Cover on body. 

Clamp bar. 

Loose jaw on clamp bar. 

Nut on clamp bar. 

Washer on clamp bar. 

Feed sleeve. 

Driving lever. 

10 Ratchet driving gear—25 teeth. 

11 Ratchet driving gear—27 teeth. 

12 Gear sleeve on drill spindle. 

13 Adjusting bar on clamp bar. 

14 Brass bushing in front end of frame. 
15 Brass bushing in rear end of frame. 
16 Feed screw. 

17 Shaft for driving lever and gears. 
18 Ball race on drill spindle. 

19 Intermediate gear 

20. Drill spindle. 

21 Collar on drill spindle. 

22 Large nut on drill spindle. 

23 Large washer on drill spindle. 

24 Stud for driving pawls. 

25 Stud for connecting body to frame. 


CONIAMEP WHE 


26 Feed pawl. 

27 Cam for feed pawls. 

28 Clamp screws on frame. 

29 Catch pawl for feed ratchet. 

30 Crank handle on feed screw. 

31 Adjusting screw. 

32 Driving pawls. 

33 Washers on rear end of drill spindle. 
34 Key in drill spindle. 

35 Stud for catch pawl. 

36 Key in clamp bar. 

38 Small nut on drill spindle. 

39 Cap screw for adjusting bar. 

40 Key in feed screw. 

41 Spring for catch pawl. 

42 Cap screws for body. 

43 Round head screw for driving lever. 
46 Set screw for clamping drill in spindle. 

47 Spring for driving pawls. 

49 Friction plunger in feed pawl. 

50 Headless set screw in feed pawl. 

54 Spring in feed pawl. 

52 3-inch steel’balls (ball bearing). 

3% Shiel& (soar cover). 32 
54 Drivifig handle and wrench. 850— 
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RAIL BONDING TOOLS—Continued 
“LITTLE GIANT” PORTABLE ELECTRIC GRINDER 
For 460 to 600-Volt D. C. Circuits 





For grinding rails for bonds, either soldered 
or otherwise fastened, we are offering a port- 
able electric grinder that will accomplish a 
very large amount of work at a rapid rate. 
This tool is light, absolutely portable, and can 
be handled by a comparatively inexperienced 
operator. 


The grinder carries an emery wheel 6 x 114 
x ¥ inches, which has a speed of 2400 r.p.m. 
and ample power to do rapid work. It has a 
magnet switch with adjustable contacts, mag- 
netic blowout and no-voltage release. 


The removal of four screws allows the 
handle and all connections to be taken from 
the grinder, and removable covers at the com- 
mutator end afford ready means of inspection. 


Suitable cable is furnished with each 


“LITTLE Grtant’’ PorTABLE ELecTric GRINDER grinder, 
————— Eacu——————— =~ 
Style No. Description Net Wt., Lbs. 
148169 Duntley portable electric grinder 28 
187115 Extra wheels, 6 in. dia., 114 in. face, 54-in. hole 6 


HAND TOOLS FOR INSTALLING TWIN-STUD TERMINAL BONDS 


Milling Cutters—It is necessary to mill an annular 
groove, as shown in Fig. 37, in holes in which the 
studs of twin-stud-terminal bonds are to be driven. 
Such grooves are milled with this cutter. A groove 
is cut by rotating the cutter, with a swinging motion, 
keeping the teeth meanwhile pressed against the sides, 
Several times within the hole. The cutter can be de- 
tached from the handle and can berenewed when dull. 


Style No. Description 
255845 Milling cutter with handle 


Dulling punches are used for rounding off and 
dulling the sharp edges of holes drilled in rail heads 





Fic. 51—Dutiinc Puncw. Sryie No. ‘£48137 
Riveting hammers are used for driving and ex- 
panding in their holes the studs of twin-stud- 
terminal bonds. The hammer listed here has been 


Style No. Description 
148137 Dulling punch 
148138 iveting hammer 





Fic. 50° StyLeE No, 255845 
Net Weight 
in Lbs. 
% 


for twin-stud-terminal bonds. This one is especially 
designed for the work and will do it well. 





SoS EIS a ey erat ttes sys, 





Fic. 52—-RtveTInG Hammer. Styie No, 148138 


found to be especially adapted for the work. It isa 
practical man’s hammer. 


Weight 
3 02, 
2 lbs. 
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RAIL BONDING TOOLS—Continued 


CHANNEL PINS 


These channel! pins are made of soft steel, copper 
plated, and are tapered on one end so that they may 
be easily started in the rail, and are slightly larger 
than the hole in the rail so that when seated they 
compress tightly on the wire and make a firm and 
solid joint. Style No. 135073 is used largely by 
steam roads for signal bonding. 





Size 

Bonding Wire 

Style No. B. & S. Gauge 
135073 6 
102247 4 
135074 2 
102248 0 
181860 00 
102249 00 
186317 00 
127101 000 
102250 0000 
186318 0000 


For temporary bonding, as in the case of new elec- 
tric roads under construction, they afford a quick and 
efficient means of obtaining a good electrical circuit 
in temporary tracks and sidings. 

In mines using electric haulage, where it is often 
necessary to shift some section of track, and where 
it is impossible to install other bonds, the channel 
pin affords a cheap and efficient form of bonding. 


Outside Diam. Hole PER 1000-————_— 
Diam. Pin, in Rail, Approx. Wt., List 
Inches Inches Lbs. Price 
is an 14 
% 32 15 
ag ie 30 
33 Ss 32 
37 nes 30 
a 54 50 
34 # 87 
34 33 85 
2 34 80 
3 %, 110 


COPPER BONDING SLEEVES 


These sleeves are made of a special copper alloy 
of great ductility and low resistance. They consist 
of a hollow slotted sleeve having a flange at one end, 
and the other end so shaped that when the sleeve is 
driven into place in the rail it may be upset to form 
a head or shoulder. The hole in the rail is drilled 35- 
inch smaller than the outside diameter of the sleeve 
so that when the sleeve is driven into the rail it com- 
presses over the wire, binding it firmly in place. In 
addition to regular bonding, these sleeves are equally 
well adapted to cross-connecting and special bonding 
as the bond wire extends entirely through the sleeve. 





Size 
Bonding Wire 
Style No. B. & S. Gauge 
135082 0 
135083 0 
135084 00 
135085 00 
135086 0000 
Style No. 
137366 
137367 
137368 


To properly install these sleeves a drift punch 
driving and upsetting tools are required. The drift 
punch removes any burrs around the edge of the hole 
in the rail left by the drill. It is driven lightly into 
the hole from the same side that the bonding sleeve 
is to enter. The sleeve is then inserted in the rail 
and driven home by means of the driving tools. One 
end of the tool is slotted to allow it to clear the bond 
wire. After the sleeve is in position the upsetting 
tool is applied to the tapered end to form a head or 
shoulder against the rail. A hole is provided in the 
end of this tool to give clearance to the projecting 
end of the bond wire. 


Outside Diam. Hole 
Diam. Cap in Rail List Price 
Inches Inches Per 1000 
# ws 
i 6 
u * 
7 8 
32 8 
$3 % 


TOOLS FOR INSTALLING BONDING SLEEVES 


Description 


Drift punch 
Driving tool 
Upsetting tool 


850-28 
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LINEMEN’S TOOLS 
CROSS-SPAN HANGER TOOL 





The cross-span hanger tool can be economically the tower wagon equipment. It is made of forged 
used in installing straight-line hangers, frogs, steel. Over-all length, 301% inches. 
crossings, etc., and is one of the most useful tools for 


EACH 

















Approx. Net Wt., List 
Style No. Lbs. Price 
128426 414 $7 50 
TYPE A TONGS 
Type A tongs are essential for the installation of iron. Over-all length, 20 inches. 
cap and coneinsulators. They are made of malleable 
—_—_ EACH 
Approx. Net Wt., List 
Style No. Lbs. Price 
119357 4 
TYPE BF WRENCH 
The type BF wrench is used with the Type BF ii 
suspensions, RE and RE-1 mineclamps. It is made i 
of malk able iron sherardized. 
7 N Each ay 
pprox. Net List ; 
Style No. ; Wt., Lbs. Price ; 
112740 For BF, LH & JW Suspensions and RE Clamps 14% $0 50 { 
281996 For BF, LH & JW Suspensions and RE-1 Clamps 114 O 50 iP! 


! 


TYPE HB WRENCH 


The type HB wrench is used with the type HB 
mine trolley clamps. Made of drop-forged steel. 
Length, 734 inches. 





—_ qe — Ears 

Approx. Net Wt., List 
Style No. Lbs. Price 
126629 3% 


STEEL LAG-SCREW WRENCH 






These wrenches are forged from select bar steel, 
polished. For use with 14 to 5-inch lag screws. 
Length, 111% inches. 





Pd alasheeheae: 





Style N —— PER Dozen 
yle INO. Approx. Net Wt., Lbs. List Price 
137378 20 $20 OO 


STEEL COMBINATION LAG-SCREW WRENCH 


These wrenches are forged from selected _bar 
steel, polished. Can be used with 3%, % and 5¢-inch 
lag screws and bolts. Length, 131% inches. 








Per DozExN-——— 
Style No. Approx. Net Wt., Lbs, List Price 
137379 20 $24 00 
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LINEMEN’S TOOLS—Continued 


MONKEY WRENCHES 


The entire bar of these wrenches is one solid steel 
forging, making them the strongest wrench made. 


Total Length, Will Open, Approx. Net Wt. List Price 
Style No. Inches Inches Each, Lbs. Per Dozen 
137380 6 % 4 $10 00 
137381 8 114 1% 12 00 
137382 10 134 2% 14 00 
137383 12 2% 3% 18 00 


STILSON WRENCHES 










Total For Pipes, §. ————— Each —————— 

Length, Max. Diam., Approx. Net Wt. List 

Style No. Inches Inches Lbs. Price 
137384 6 4% % $2 OO 
137385 8 34 % 2 00 
137386 10 1 1% 2 25 
137387 14 1% 234 3 00 

CHAMPION SCREW-DRIVERS 
Machinists’ Style—For Heavy Work 
ee 

Length of Blade, Approx. Net Wt. List Price 
Style No. Inches Each, Lbs. Per Dozen 
137389 4 YY $ 4 25 
137390 5 ts 5 OO 
137391 6 3% 6 00 
137392 7 ve 7 00 
137393 8 \% 8 00 
137394 9 & 9 00 
137395 10 5% 10 00 
137396 12 34 ra 12 00 


STRIPPING CHISEL 








These chisels are made from drop-forged octagon _ either the wire, the ear or the approach. Over-all 
tool steel. They will remove trolley ears and ap- length is 23 inches. 
proaches from the trolley wire without injuring 








- — Ear - 
Approx. Wt. Net List 
Style No. Lbs. Price 
128476 3 $3 00 
SOCKET FRAMING CHISELS 
Width of Blade, Approx. Net Wt. List Price 
Style No. Inches Each, Lbs. Per Dozen 
137397 1 a $11 00 
137398 1% 23: 13 00 
137399 2 234 16 00 


CABLE STRIPPING KNIFE 


= Approx. Net Wt. List Price 
=S\= Style No. Description Each, Lbs. Per Dozen 


137400 Polished % $21 25 
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LINEMEN’S TOOLS—Continued 


CABLE SPLITTING KNIVES 













PER DozEN ~ 

Approx. Net Wt., List 

Style No. Description Lbs. Price 
137401 With Wood Handle 6% $16 00 
137402 Solid Steel, Polished 5% 12 00 










LINEMEN’S HEAVY DRAW-KNIVES 


Length of A ; 
Blade, Approx. Net Wt. List Price 
Style No. Inches Each, Lbs. Per Dozen 
137403 12 2 $18 OO 
137404 14 24 20 00 
137405 16 2% 22 00 


LINEMEN’S HAND AXES 


Single Bevel 
Width of 









































Blade, Approx. Net Wt. List Price 
Style No. Inches Each, Lbs. Per Dozen 
137630 4 23% $1C 50 
137631 434 2 11 50 
137632 54% 3% 13 00 
137633 5% 3% 14 50 





ADJUSTABLE HACK-SAW FRAME AND BLADES 


The frames have an extra strong back. 
a They are made of solid steel, nickel-plated, 
: and are adjustable to take blades from 8 to 12 
inches long. Packed one in a box. Style 
number includes frame but does not include 
any blades. Blades are packed 12 to a pack- 
age. Orders for broken packages will not be 
accepted. 





Length of Blade, Approx. Net Wt. List Price 
Style No. Inches Each, Lbs. Per Dozen 
Hack-Saw Frame ; 
137637 Adjustable for 6 to 12 13; $25 00 
Hack-Saw Blades 
Per Dozen Per Gross 
137638 8 34 $ 8 00 
137639 9 vs 9 00 
137640 10 UA 10 00 
137641 11 ts 11 00 
137642 12 4% 12 00 


KLEIN’S SIDE CUTTING PLIERS 
Polished Head, Black Handles 


eS = 














—- STvyLE No. Approx. List Price 

“Diamond “World Size, Net Wt. 
Special’”’ Special” Inches Each, Lbs. Per Dozen 

Without Sleeve Twister E 
206582 206591 5 3 $16 75 
206583 206592 6 5 20 85 
206584 206593 7 7% 25 00 
206585 206594 8 12 30 00 
206586 206595 9 124% 33 35 
206587 206596 10 18 36 75 
With Sleevé Twister 
206588 206597 7 7% 28 00 
7, 206589 206598 8 12 32 00 
— ee 206590 206599 9 13 36 00 
SS ey The 7-inch size twister is fitted for No. 12 (B. & S.) sleeves and the 8 and 
Wor tp SPECIAL, WITH TwisTtER 9-inch for No. 10 (B. & S.) sleeves. 
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GAS PLIERS 


Forged Steel, Polished 
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Size, —— PER Dozen 
Style No. Inches Approx. Net Wt. List Price 
137649 8 7% $11 00 
137650 10 10 15 00 
137651 12 17% . LOO 
“VICTOR”? BOLT CLIPPERS 
For Bouts ———_ EAcH 
Mfrs. Max. Diam., Length, Approx. Net List 
Style No. No. Inches Inches Wt., Lbs. Price 
129806 0) Ss 18 3 $3 75 
129807 1 3% 24 444 5 00 
129808 2 lb 30 7% 7 00 
129809 3 % 36 124% 9 00 





Style No. 


137653 
137654 


137657 


137659 
137660 









































STYLE No. 137659 


SIZE OF WIRE 


Copper 
B.&S&. 


2,4, 6and 12 
0,2 and 4 


4 to 12 


4to14 
2to12 


Iron 
B. W. G. 


4,6,8 and 14 
2,4 and 6 


6 to 14 


6 to 16 
4to14 


SIZE OF SLEEVE 
eoppes Iron 





SPLICING CLAMPS 





&S. B. W. G. 


Single Clamps 


Combination Clamps 


6 to 12 8 to 14 
6 to 12 8 to 16 
6 to 14 8 to 16 





STYLE No. 137660 


Length, 
Inches 


1144 


11144 
114 


Per Dozen 








Approx. 

Net Wt., Lbs. List Price 
1414 $25 50 
1434 25 50 
1734 32 00 
1734 32 00 
1734 32 00 
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LINEMEN’S TOOLS—Continued 
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CLINCHING IRONS 


The clinching iron is a malleable-iron 
anvil shaped to fit over the boss of the trolley 
ear and provides a solid backing for the ear 
while the lips are clinched over. When cut in 
half, each half is ideal for clinching approaches 
of Detroit frogs, crossings, section insulators, 





etc. 
___O_OMoMroMrM—— EACH qe. __ 
Approx. Net Wt., List 
Style No. Lbs. Price 
186294 914 $1 50 


TROLLEY-WIRE CLAMPS 


The trolley-wire clamp secures a very 
powerful grip and does not injure the wire, 
irrespective of the strain imposed. Its action 
is positive. It is quicker to attach or detach 
than the ordinary trolley clamp. 











EACH 
. Approx. Net Wt., List 
Style No. Size, Wire Lbs. Price 
185906 0 and 00 44 $5 00 
185907 000 and 0000 4% 5 00 


HAVEN’S ECCENTRIC WIRE CLAMPS 
Polished Steel 


Maximum Size ER DOZEN 
Style No. Wire Approx. Net Wt., Lbs. List Price 
102113 No. 8 wire and smaller 12 $24 75 
102114 44-inch wire and smaller 30 35 00 





“CHICAGO”’ WIRE GRIPS 
























———————E acu 

Maximum Size Approx. Net Wt. List 

Style No. Wire Lbs. Price 

For Bare Wire ‘ 
137661 0 wire and smaller 25% $ 8 00 
137662 0000 wire and smaller 7% 12 00 

For Insulated Wire 
Do = 137663 00 wire and smaller 334 9 00 
: Given Sascns SVs 137664 0000 wire and smaller 74 12 00 
Darwrege 
“CHICAGO” Grip, INSULATED WIRE 
“QUICK SAMSON’? WIRE GRIPS 
——_—Eacu— 
Approx. Net Wt. List 
Style No. Size, Wire Lbs. Price 
For Bessemer Strand 
137665 zs to 3%-inch 9% $10 OO 
137666 44 to l4-inch 12 11 00 
137667 is to 54-inch 18 12 00 
” - ul For Bare Copper 

Quick SAMson”’ Grip 137668 No. 6 to 00 9144 10 00 
137669 No. 2 to 0000 12 11 00 


PARALLEL SCREW CLAMPS 


<Approx. Net Wt. List Price 





Size, Wire Each, Lbs. Per Dozen 

0 and 00 rd. 7 $28 00 

00 rd. or gr. and 000 rd. 71% 32 00 

U7, 000 rd. or gr. and 0000 rd. 734 40 00 

671 00 Fig. 8 7 35 00 

PARALLEL SCREW CLAMP 1ssoua 000 Fig. 8 7% 38 00 


0000 Fig. 8 7% 40 00 
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LINEMEN’S TOOLS—Continued 


POCKET COUNTER 





A handy device for inspector’s use, counting of material, 
poles, etc. It registers to 999 and can be reset to zero at 
any time. Furnished nickel-plated. 2 inches diameter. 


——_—_—_———-EAcu 
Approx. Net List 
Style No. Wt., Lb. Price 
137406 4 $7 OO 


TOOL BELT AND SAFETY STRAPS 






i 





Per Dozen 





f Approx. Net Wt. List 

Hy Style No. Description Lbs. Price 
137674 Tool belt, 214 inches, with rings for attaching safety strap 27 $20 00 
137675 Safety strap 134 inches, 6 feet long, with strong snaps and buckle to reduce length 30 23 20 


POLE CLIMBERS AND LEG STRAPS 





Style number of climbers does not include straps. 





Approx. 

Length, Net Wt. List Price 

Style No. Description Inches Each, Lbs. Per Dozen 

137678 Climbers 15 35% 32 00 
137679 Climbers 151% 3% 32 00 
137680 Climbers 16 3% 32 00 

137681 Climbers 16% 354 32 00 

137682 Climbers 17 35% 32 00 

137683 Climbers 174% 3% 32 00 

137684 Climbers 18 3% 32 00 

137685 Climber straps* 22 14 19 00 





* Two upper straps with 4x 4 pads, 
Two lower straps without pads. 


MELTING POTS 


EC 
il f Diameter, Approx. Net Wt., List 
Wn oy Style No. Inches Lbs. Price 
i 137686 4 2 $1 00 
j 137687 416 3 Lo 
i 137688 5 4\y 1 20 
} 137689 6 84 1 30 





POURING LADLES 


Diameter, Approx. Net Wt. List Price 

















i Style No. Inches Each, Lbs. Per Dozen 
| 137690 2% 9 $2 75 
137691 3 11 3 50 
137692 3% 13 4 00 
a 137693 4 16 475 
i| | 
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LINEMEN’S TOOLS—Continued 


SNATCH BLOCKS—Iron Bushed 
















om 


ee = 








—_ STYLE No.—— Size Diameter Length Approx. Net Wt. 
Wood Steel Sheave, Rope, Shell, Wood Steel 
Shell Shell Inches Inches Inches Shell Shell 

137723 137726 3 x1kx 1% 6 5% 634 

137724 137727 3x1 4xl4 % 7 73% 834 

137725 137728 416x13¢x5¢ 1 8 103% 12 


STEEL TACKLE BLOCKS—Iron Bushed 
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EACH 
List Price 
Wood Steel 
Shell Shell 
$4 00 $4 OO 
4 75 4 75 
5 75 5 75 

















Size Diam. Length 
STYLE No. Sheave, Rope, Shell, —Approx. Net Wr.— — List PRICE 
Single Double Triple Inches Inches Inches Single Double Triple Single Double Triple 
138214 138219 138224 2144x 5¢x%% A 4 114 134 24% $0 85 $1 60 $2 15 
138215 138220 138225 3 x 34x% 5% 5 2 3 4 90 Ves 2 25 
138216 138221 138226 34%x1 x 3% 6 334 5 634 110 2 00 2 90 
138217 138222 138227 4x1 x i% 7 6 9 12 1 30 2 40 3 50 
138218 138223 138228 434x1lkxi¢ 1 8 7 12 17 1 65 2 85 4 25 
SHOVELS—Hickorv or Ash Handles 

Round Point, Crooked Handle, Front and Back Straps Polished 

Length Handle, Length Strap, ——————————PErR Dozen 
Style No. Feet Inches Approx. Net Wt. List Price 
138235 6 22 90 $33 75 
138236 it 22 100 36 95 
138237 8 22 110 39 75 
138238 9 22 120 44 25 

. Round Point, Straight Handle, Front and Back Straps Polished 

Length Handle, Length Strap, ——————————-PErR DozEn 
Style No. Feet Inches Approx. Net Wt. List Price 
138239 6 22 90 $33 75 
138240 7 22) 100 36 95 
138241 8 ne 110 39 75 
138242 9 22 120 44 25 





With “‘D”’ Handle, 9-inch Black Blade, Polished Straps 


Approx. Net Wt. 


Style No. Grade Each, Lbs. 
With Round Point 

138243 A 5% 

138244 B 5 
With Square Point 

138245 A 5 

138246 B 44 


List Price 
Per Dozen 


$21 75 
19 60 


217 
19 6 


ou 
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Style No. 
138229 
138230 
138231 
138232 
138233 
138234 


Style No. 


138253 
138254 
138255 


Style No. 


138247 
138248 
138249 


Style No. 


102192 ' 
102193 


Style No. 
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LINEMEN’S TOOLS—Continued 


POST HOLE SPOONS—Maple Handles 


W. U. Pattern 





Flat Toe, Straight Handle, Front and Back Straps Polished 
Length, Handle, 


Length Straps, —Perr DozEn- 


Feet Inches Approx. N3t Wt. List Price 
7 9 105 $17 50 
8 9 115 19 25 
9 9 125 21 50 
8 22 125 22 00 
9 22 135 24 50 
10 22 145 26 00 


TAMPING AND DIGGING BARS 










































































Made of 1-inch Octagon Steel Made of 114-inch Octagon Steel 












































































































































—————Eaca————- ——_——Eacu 
Length, Approx. Net Wt. Length, Approx. Net Wt. 

Feet Lbs. List Price Style No. Feet Lbs. List Price 
6 17 $3 30 138256 6 22 $3 70 
7 20 3 60 138257 7 26 4 00 
8 23 3 80 138258 8 30 4 50 

CROW AND DIGGING BARS 
Made of 1-inch Octagon Steel Made of 11¢-inch Octagon Steel 
-—  ——_—__Facy———___—_ ———EaAcu 
Length, Approx. Net Wt. Length, Approx. Net Wt. 

Feet Lbs. List Price Style No. Feet Lbs. List Price 
6 17 $2 70 138250 6 22 $3 60 
7 20 3 00 138251 7 26 3 90 
8 23 3 30 138252 8 30 4 25 

HARDWOOD TAMPING BARS 
With Extra Heavy Steel Shoe 

Length, ———————— PER DOozENn 
Feet Approx. Net Wt. List Price 
7 . 160 $21 00 
8 180 24 00 

PIKE POLES 

Length, Diameter, PER DozEN———————__ 
eet Inches Approx. Net Wt. List Price 
10 134 70 $13 50 
12 134 90 15 00 
14 134 110 17 00 
16 134 130 20 00 
12 2% 100 20 50 
14 2% 120 23 50 
16 2% 140 26 50 
18 214 170 30 00 
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LINEMEN’S TOOLS—Continued 


RAISING FORKS—FOR WOOD POLES 















































Length, Diameter, ————————_PEr Dozen: 
















Style No. Feet Inches Approx. Net Wt. List Price 
1372 10 134 100 $24 OO 
137703 12 134 120 25 50 
137704 14 134 140 27 00 
137705 16 134 160 30 00 
137706 14 24% 180 32 00 
137707 16 24% 195 34 00 
137708 18 2% 210 36 00 
137709 20 24% 235 39 00 
SWIVEL CARRYING HOOKS 
= = KLIN 
Length Handle, PER DozEN——————__—_ 
Style No. Feet Approx. Net Wt. List Price 
137712 4 85 $25 OO 
137713 5 95 26 20 
CANT HOOKS 
Maple Handles 
Style No. Description Approx. Net Wt. List Price 
137710 Cant Hook, 414-foot handle 115 $19 00 
137711 Extra handles for above 90 10 00 


POLE SUPPORTS 





“JENNEY” Type, METAL “JENNEY”’ TYPE, Woop “‘MuLE” Type, METAL 





Length, a { 
Style No. Feet Approx. Net Wt. List Price 
**Jenney’’ Type, Metal 


137714 6 32 $13 50 
137715 7 34 14 50 
137716 8 53 15 50 
“‘Jenney’” Type, Wood 
137717 6 39 7 50 
137718 7 57 8 25 
137719 8 62 9 00 
‘‘Mule’’ Type, Metal 
137720 6 32 12 50 \ 
137721 7 35 13 50 | 
137722 8 39 14 50 
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GENERAL INFORMATION 


Westinghouse Line Material 
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COPPER AND ALUMINUM COMPARED AS TO WEIGHT AND RESISTANCE 


Size 


B.& 8S. G. 


0000 
000 
00 

0 

1 


Oo. @ "ss Qe ta 


10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20- 


sar 
460.000 
409.640 
364.800 
324.860 
289.300 
257.630 
229.420 
204.310 
181.940 
162.020 
144.280 
128.490 
114.430 
101.890 
90.742 
80.808 
71.961 
64.084 
57.068 
50.820 
45.257 
40.303 
35.890 
31.961 


Area, 


C. M. 
211600.0 


167805.0 
133079.4 
105534.0 
83694.2 
66373.0 
52634.0 
41742.0 


3102.0 


Go 


26250.5 
20816.0 
16509.0 
13094.0 
10381.0 
8234.0 
6529.9 
5178.4 
4106.8 
3256.7 
2582.9 
2048.2 
1624.3 
1288.1 
1021.5 


Pounps PER 1000 Freer 


Copper 
642.68 


509.32 
404.20 
320.50 
254.20 
201.60 
159.86 
126.78 
100.54 

79,72 


luminum 


192.86 
152.94 
121.28 
96.18 
76.29 
60.50 
47.97 
38.05 
30.17 
23.93 
18.98 
15.05 
11.93 
9.462 


Pounps PER MILE 


Copper 


3393.07 
2690.75 
2133.74 
1692.14 
1342.21 
1064.39 
843.96 
669.44 
530.79 
421.02 
333.93 
264.78 
209.90 
166.49 
132.04 
104.71 
83.02 
65.83 


YL.L4 


Aluminum 


1018.30 
807.52 
640.36 
507.83 
402.81 
319.44 
293.99 
200.90 
159.30 
126.35 
100.21 

79.46 
62.99 
49.95 
39.63 
31.43 
24.92 
19.76 
15.67 
12.43 
9.857 
7.814 
6.199 
4.916 


RESISTANCE AT 70° F. 
Oums PER 1000 FEET 


Copper 
.049286 


-062148 
078363 
.098816 
12459 
215792 
19824 
.24982 
31504 
39725 
50099 
-63176 
19643 
1.0047 
1.2666 
1.5971 
2.0139 
2.5396 
3.1939 
4.0378 
5.0918 
6.4201 
8.0860 
10.209 


Aluminum 


.07904 
.09966 
12569 
.15849 
.19982 
.25200 
.31778 
40067 
50526 
.63720 
.80350 
1.0131 
12573 
1.6111 
2.0312 
2.5615 
3.2300 
4.0724 
5.1354 
6.4755 
8.1670 
10.300 
12.985 
16.381 


854—2 




















1005 


January, 1920 Line Construction Data Section 6-A—Part VIII 


GENERAL INFORMATION—Continued 


DATA RELATING TO BARE AND WEATHERPROOF WIRES AND CABLES 


WEIGHT 
Size ‘ Wires Diam. Diam. Weight per Area OuTsIDE DIAM., Per 1000 Fr., Resistance 
B.& S. Circ. in Each of 1000 Ft., Square INCHES Pounps Per 1000 Ft., 
Gauge Mils. Strand Wire Strand Strand Inches 3 Braid 2 Braid 3 Braid 2 Braid at 60° F. 
STRANDED 





| 2000000 91 0.1482 1.6302 6204.8 1.56874 2.000 1.875 7008 6690 0.00530 
| 1750000 91 .1387 1.5257 5429.3 1.36494 1.906 1.781 6193 5894  .00607 
1500000 91 .1284 1.4124 4653.6 , 1.17831 1.781 1.656. 5380 5098 — .00707 
1250000 91 1172 1.2892 3878.0  .98170 1.656 1.531 4508 4264  .00852 
1000000 61 1280 1.1520 3100.3 .78494 1.531 1.406 3674 3456 — .01060 
950000 61 4248 1.1232. 2945.3. ..74618, 1.468 1.343 3503 3292 .O1115 
900000 61 .1215 1.0935 2790.3 .70724 1.437 1.312 3332 3127  — .01179 
850000 61 1181 1.0629 2635.3 .66852 1.406 1.281 3162 2963  .01247 
g00000 61 1145 1.0305 2480.2 .62810 1.375 1.250 2992 2799  .01325 
750000 G1 . \c1109: | .9981 2325 2a acy.59922 1.343 1.2184 2822 2635 04413 
700000 61 .1071 9639 2170.2 54954 1.312 1.187 2650 2471 01514 
650000 61 .1032 .9288 2015.2 51020 1.250 1.125 2443 2282 01630 
600000 61 .0992 .8928 1860.2 47146 1.234 1.109 2235 2093  .01767 
550000. 37 wi) 12t0eee:, 8589) 1703, ONT) 43181; 1.156 1.031 2064 1925 01925 
500000 37 .1162 8134 1548.2 . .39237 1.109 1.000 1894 1765  — .02116 
450000 37 1103. .7721 1393.4 35234 1.062 .937 1724 1601 02349 
400000 37 .1040 .7280 1238.5 31431 1.031 .906 1553 1436 02648 
350000 19 1357 .6785 1083.34 .27511 .968  .843 1345 1248 .03026 
300000 19 .1256 .6285 926.01 23591 .921 .796 1174 1083 03531 
250000.) 119 000.1147F whe 7380.4271407 syne 19635i00- 875.204.4750 985 907 © 04233 
OOO hurt 11600 bi ORNL 10550 40052750 POS3l14. 16609../812. 687, 800 745. , .04997 
GTI 12 cL el oan wACed  St2 Oke wa lG185 «6734 ).Gilacs 653 604 "106293 
Ooo 133070 fee tad dog oauIte 10429 687)" 625! 522. 482 07985 
Ba 105625 tyme. A228, ago84 | 322739208303 4640. 578). 424. 388 =, 10007 
Teun SSG040mmy sd, F8hG27005 255.45 NS06559 593,  4534/k 228" 303. 12617 
een Gos sa ety Pea Do752 te 10100 207; Sree 05205, a3, 468, -270°% 246°. 15725 
Bie 52024 te7 «©0867, 2001 «160.6 -9404132 468: 421% 206... 190 19827 
Ape A1738.- 7 | OFF © (2316. 127.4 8803276 437. «890%. 170. 155 ~~ .25000 
Wee 20244 0 7 061% 1 (EGBG) YeBOrdbangen02059 4aG406 | .3598%. 115 103 39767 
Seeeiosi terme CtAbr 2 14580) 50,4 01298... .296:\ | 250" 678: 68 ..62686 
EQvern £05840 7m Mates 11155 7% Vonl7 MEME OOsis © 250°. 6203), 84° 45° 1.00848 
12 6528ay WHE. .038S 10915 19.9 WOHEOOS11 218  t87'e «637 . 29° 1.89716 
14 AAG rs Mab Lae MOREA tris Te Geis bid) Seaman, OOSA2 whys Vania sha 5 28 Udi 1 Ailey B4102 
SOLID 
Oobemeez11600 1. cw... 4600 640.5. .16619 .640 .609 ‘767 723 .04893 
Geenioi772 01. ...... 8096 C078 an 1317 iu 2599, S62 629° 587 06170 
LO i Aer as Spe 0452.) a 515° S001.) 502 . 467 * a .07780 
RS «Msn 32500 — S19. Thy 4008295 e500 ~ 468, 9 407% 377,” 09811 
ter 88604. T0029 (2893 9 253/3125,06573" .453°-4.422? “°316° 294, 122370 
mere Gs Semin : sy 125760, ©2000 ene 052112437 .890' 260 230° 45600 
Se Gt) ep. 2: 2294 159.3 mpe0104133° 406.3595 199 “485! §, 19670 
#et 417358 1), SEA N2043. 1261 3 aetens 03278) 1359" > B2BR ./ 164 SRIS1G aa BO0 
Mey 26244 ei. anes 1620: | © 80/6 8850102061. 328 | .296* 112° 100). 139440 
Sw "16519 PT psn 1085" WY AG Oitxiats 01297. 296, 250% 75 66.) 62710 
1OSt4 otdsedal Her ee 1019731 Ae te, OO815 S .234 2032. 53 46S. «99720 
12 6528. Ne lgh a uh osos 19.7 *8°8'90512 | 203° 172" 935-30 - 1.58600 
14 4108), 1 ee Peal yee {eh Oeeet 0927 05187 eteenpnn gs) .20°» 2.52100 
16 2580. Lo Oras 0508 7.8 2.400202 172) .#B5KR 20. 16 ~—-4,00900 
18 1624" Tee rere 0403 AO ge OO12 7 na Meme 6..\ 12° 6.37400 
20 102407 BALMS EION 0320 3.1 





FOO0SD 9 ere eed 12 9 10.14000 
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GENERAL INFORMATION—Continued 











. al 

| | tH : 
Hy | 
| é STEEL TROLLEY WIRE 
iH] } ; TABLE I—Price per Mile of Copper and Bronze Wire 

| '¢ Cts. per Lb. No. 0 No. 00 No. 000 

13 $219.31 $276.51 $348.66 

1344 227.74 287.14 362.07 

14 236.18 297.78 375.48 

1414 244.61 308.41 388.89 

15 253.05 319.05 402.30 

15% 261.48 329.68 415.71 

16 269.92 340.32 429.12 

164% 278.35 350.95 442.53 

17 286.79 361.59 455.94 

17% 295.22 eed 469.35 

? 18 343.66 382.86 482.76 

18144 312.09 393.49 496.17 

19 320.53 404.13 509.58 

194% 328.97 414.76 522.99 

20 337.40 425.40 536.40 

20% 345.84 436.03 549.81 

21 354.27 446.67 563.22 

21% 362.71 457.30 576.63 

22 371.14 467.94 590.04 

22% 379.58 478.57 603.45 

23 388.01 489.84 616.86 

23% 396.45 499.84 630.27 

24 404.88 510.48 643.68 

24% 413.32 6249511 657.09 

ii 25 421.75 531.75 670.50 

ri Weight per mile, Ibs. 1607 2127 2682 

TABLE II—Price per Mile of Copper-Clad Wire 

Cts. per Lb. No. 0 No. 00 No. 000 

13 $204.49 $257.40 $323.96 

1314 212.35 367.30 336.42 

14 220.22 277.20 348.88 

14144 228.08 287.10 361.34 

15 235.95 297.00 373.80 

15% 243.81 306.90 386.26 

16 251.68 316.80 398.72 

161% 259.54 326.70 411.18 

17 267.41 336.60 423.64 

17% ZIaee. 346.50 436.10 

18 283.14 356.40 448.56 

18% 291.00 366.30 461.02 

19 298.87 376.20 473.48 

19l4 306.73 386.10 485.94 

20 314.60 396.00 498.40 

20% 322.46 405.90 510.86 

21 330.33 415.80 523.32 

i; 21% 338.19 425.70 535.78 

t 22 346.06 435.60 548,24 

. i Weight per mile, Ibs. 1573 1980 2492 

TABLE III—Price per Mile of Steel Trolley Wire 

Cts. per Lb. No. 0 No. 00 No. 000 

. 4 $ 59.12 $ 74.80 $ 93.92 

i} 44 62.81 79.47 99.79 

i 44 66.51 84.15 105.66 

434 70.20 88.82 111.53 

i 5 73.90 93.50 117.40 

i 54% 77.59 98.17 123.27 

: 5% 81.29 102.85 129.14 

534 84.98 107.52 135.01 

\ 6 88.68 112.20 140.88 

i 64% 92.37 116.87 146.75 

/ 6% 96.07 121.55 152.62 

634 99.76 126.22 158.49 

7 103.46 130.90 164.36 

71% 107.15 135.57 170.23 

1% 110.85 140.25 176.10 

734 114.54 144.92 181.97 

8 118.24 149.60 187.84 

814 121.93 154.27 193.71 

8% 125.63 158.95 199.58 

, 834 129.32 163.62 205.45 

it 9 133.02 168.30 211.32 

Weight per mile, Ibs. 1478 1870 2348 
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COMPARATIVE COSTS OF COPPER, COPPER-CLAD AND 


No. 0000 
$439.66 
456.57 
473.48 
490.39 


507.30 
524.21 
541.12 
558.03 


591.85 
591.85 
608.76 
625.67 


642.58 
659.49 
676.40 
693.31 


710.22 
727.13 
744.04 
616.86 


777.86 
794.77 
811.68 
828.59 


845.50 
3382 


No. 0000 


$408.46 
424.17 
439.88 
455.59 


471.30 
487.01 
502.72 
518.43 


534.14 
549.85 
565.56 
581.27 


596.98 
612.69 
628.40 
644.11 


659.82 
675.53 
691.24 


3142 


No. 0000 


$118.24 
125.63 
133.02 
140.41 


147.80 
155.19 
162.58 
169.97 


177.36 
184.75 
192.14 
199.53 


206.92 
214.31 
221.70 
229.09 


236.48 
243.87 
251.26 
258.65 
266.04 

2956 


854—4 
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GENERAL INFORMATION—Continued 


MESSENGER CABLE 
Galvanized Steel Wire Strand 


Net Wei 
Diameter, ———_ A ppROXIMATE TENSILE STRENGTH—POUNDS————_—__—_ Per 1000 Beck 

Inches Bessemer Siemans- Martin High Strength Ex. High Strength Pounds 
yy 375 900 1500 2250 23 
5 1000 2000 3300 4900 . 65 
\% 1750 3050 5100 7600 115 
ts 2600 4380 7300 10900 180 
vs 3300 4860 8100 12100 210 
3% 4700 6800 11500 17250 300 
ie 6000 9000 15000 22500 370 
% 8320 11000 18000 27000 510 
54 13000 19000 25000 42000 930 


SPECIFICATIONS 

The cable shall consist of a strand of seven wires. Each wire shall be double galvanized 
by the hot process and shall withstand a test of four one-minute immersions in a saturate 
t 
; 


solution of copper sulphate, being wiped dry between immersions. 
Shipped on reels of 1000, 2000, and 5000 feet. 


STEEL TROLLEY WIRE 
Steel trolley wire, bare or galvanized, is made in the standard grooved and round : 
sections, sizes 1-0 to 4-0 B. & S. Gauge; put up on reels of continuous length to any weight 
not exceeding 10,000 pounds. 
Bare steel trolley wire has the following characteristics: 


. Resistance Resistance 
Size Weight Per Weight Per Per 1000 Feet Per Mile Tensile Elastic 
B.&S. 1000 Feet Mile ay 60° EF. at 60° F. Strength Limit 
0 281 1481 0.7161 3.781 6600 4980 
00 354 1870 0.5678 2.998 8300 6225 
000 446 2357 0.4500 2.376 9900 7425 
0000 562 2966 0.3574 1.888 12500 9350 


SAG IN TROLLEY WIRE . 
The following formulas may be used to find the tension, sag and actual length in a | 
span of trolley wire. . 
For very close work the calculation is much more complicated and involves the use , 
of the temperature coefficient of expansion and the modulus of elasticity of the metal | 
used, which are given below for both copper and steel. 
ms S?wW 
8d | 


2 ; 
oY 


ar pe 8T 


S a 






T =Total tension in the wire in pounds. 
W =Load per linear foot including weight of wire. | 
S =Length of span in feet. 
d =Deflection or sag at center of the span in feet. | 
L =Actual Length of wire-in feet. 
Coefficient of expansion for copper, per degree Fahrenheit = 0.0000096. 
Coefficient of expansion for steel, per degree Fahrenheit = 0.0000064. 
Modulus of elasticity for copper = 16,000,000. ) 
Modulus of elasticity for steel = 29,000,000. | 
| 
: 
) 
) 
; 


BS - 
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GENERAL INFORMATION—Continued 


TROLLEY WIRE 
Hard Drawn Copper 


a a vA 


" .760 
#0 *00 000 *0000 


Round Wire 


--——"340/ 


tao Figure 





Size Circular Ohms Per 1000 Ft. 


————-_———_ WEIGHT. POUNDS ———— Ultimate Tensile 
B.&S. Mils. at; 25 “KC, Per 1000 Feet Per Mile Strength, Lbs. 
0 105500 .1000 319.35 1686.17 4516 
00 133100 .07929 402.89 2127.26 5520 
000 167800 .06289 507.93 2681.87 6721 
0000 211600 .04988 640.51 3381.89 8143 


SUPERELEVATION OF OUTER RAIL ON CURVES 

















SPEED IN Mites Per Hour 
Degrees of 20 30 40 50 60 
Curvature SUPERELEVATION OF OUTER RAIL IN INCHES 
1 4 M4 1 134 244 
2 M4 114 214 34 5 
3 34 134 314 5 7M 
4 1 2% 414 634 ee 
5 114 3 51% ae 
6 134 334 61 
7 2 414 71% 
8 214 5 834 
9 214 514 NS 
10 234 6% 
11 3 634 
12 34 714 
13 3% 8 
14 334 Es 
15 4% 
16 41 
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SPECIFICATIONS FOR WOOD POLES 
NORTHERN CEDAR POLES 


. All poles shall be cut from live trees during the winter when the sap is down. 
. No poles shall be accepted which have been rafted. 
. The top and butt of all poles shall be sawed square. _ 
. All poles shall be cut to exact specified lengths. 
. No poles shall be accepted which possess wind-shakes, cat faces, or which have 
25 per cent or more of butt-rot. 
6. All poles shall be peeled and all knots trimmed close. 
7. No poles shall have a sweep in two planes nor a sweep in one plane of more than 
1 inch to 5 feet. 
8. All poles shall taper at least 1 inch to 5 feet in length. 


mwWH 


sn 


WESTERN CEDAR POLES 


Same specifications as for Northern Cedar Poles, except the top diameter shall be 
1 inch greater (in order to secure the necessary butt measurement) and omit paragraph 8. 


CHESTNUT POLES 


All poles shall be cut from live trees regardless of season. They shall be reasonably 
straight, free from butt-rot, wind shakes, long checks and splits. They shall be sawed 
square to exact specified lengths. All knots to be trimmed close; the top diameter shall 
be 1 inch greater than for Northern Cedar (in order to secure the necessary butt measure- 
ment). 


JUNIPER (SOUTHERN WHITE CEDAR) POLES 


Same specifications as for Northern Cedar, except rafted poles may be accepted 
occasionally, but no rafted poles should be accepted with holes bored for rafting purposes. 
(Rafted Juniper Poles will shrink about 1 inch in top diameter after being thoroughly 
seasoned). 


WEIGHTS OF WOOD POLES 





Length of ————————_-CEDAR— WEIGHT IN Pounps—-——————_ —_————-CHESTNUT— WEIGHT IN PouUNDS 

Pole 5-inch Top 6-inch Top 7-inch Top 8-inch Top 6-inch Top 7-inch Top 8-inch Top 
20 125 180 240 ee oh ee wart 
25 200 260 340 430 500 600 720 
30 290 360 450 580 560 800 940 
35 400 480 600 760 4) 1030 1200 
40 ae. 640 780 980 ie 1310 1520 
45 se 830 1020 1270 a 1660 1940 
50 oY? 1050 1300 1600 <n 2080 ¢ 2480 
55 a 1310 1640 2000 wan 2600 

60 ae Bama - 2080 


The figures given above represent the average of shipping weights used by a large 
number of dealers in poles. Although poles are usually designated by the diameter of 
the top, as “S-inch,” “‘6-inch,”’ etc., this may be misleading, because a correct pole may 
not be exactly round. The circumference of the top should be measured with a tape line 
and for seasoned poles should be approximately as follows: 

S-inch poles, 15 inches circumference at top. 

6-inch poles, 181 inches circumference at top. 

7-inch poles, 22 inches circumference at top. 
8-inch poles, 25 inches circumference at top. 


1009 
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DATA BLANK FOR OVERHEAD CONSTRUCTION 
FOR PURPOSES OF ESTIMATING COST 


General: 


(1) Name of Railroad... ..De 3 POOR AIEER wont Deisoos oc ane a9log Oviaas 
(2) Location:from.!........ -2a Re Beeee ee To VOU SR SOR DIE SOS hy see 


Track: 


(3) If possible, give engineer’s map of road showing alignment and profile on a scale 
of 400 feet to 1 inch or larger. If map is not available, give following data: 

(4)... Number of main line tracks eat. acy-t. ct seabed eee ene ee 
(S).Gauge of track and weight ofmasienw..(. .. 25/5 yuo cues 
(6) Length of track requiring bracket arm construction.....................0.4. 
(7) Length of track requiring cross-span construction.........:......0:2+...e0e. 
(8) List of curves giving degree and length of each with bracket arm or with cross- 
span: constructiOn:../ 4. geeeman «2. . nae oop ee ee 
(Number dnd length Of turn carsse . , OA Oe ee PON ee ee 
(10) * Are'turn' outs ‘sinpre'or doublevend l 92° 720) 28 ee On Oe) ee 
(11)*Minimtm clearance allowable for poles. sae". 11. hee 
(12) Minimum clearance allowable for overhead bridges, etc..............- ccc vues 

é 


Line: 


(13) LIne ROTA SC tk mimenia hie Ree tee teeta Gee py «nical BPIN. SOU resent ie ct imi, an 
(14): Sizeoftrolley, wires) Wu, 8 05 Gite. » »\. gay cee ae ate ai’ esti nik es en 
(13); Grooved, round or Fig2Stwiress. ... .. . hgh. Boo 
(16); Height iofiwirelaboveraiime 2.) Ne i 
(17): Do trolley-poles*catrymtecders?. ss... ae A te ee ee 
(1.8)...Do.trolley poles carry transmission line?.csdiaci4. rob 2nenGrieatioeee Scie 
(19) .Voltage,of, transmissiomMine -. }o.) y's ).0;. Se Warts colée Red eeue tie -ateaeieee 
(20)..Size of: transmission Lingh. «2... i «fs it. P toad obec rnte liam, eal weeeaT ane 


Equipments: 


(21) State if locomotives, single cars or multiple unit trains will be used........... 
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City Streets: 
(25) Give yridth of city streets, between ‘curbs.4,4........ggs.50......- 05. 


Wood Poles: 
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PORCELAIN INSULATORS 


There are three methods of producing electrical 
porcelain. They are known as dry process, wet pro- 
cess and casting process. The materials used are 
essentially the same for all three methods. The 
greater part of the product is manufactured by the 
wet process and this process is the only one used for 
high voltage line insulators. For all processes the 
clay, spar and flint are intimately mixed into a 
fluid state in what is called a blunger. It is then 
filtered, after which it is stored in a plastic state. 


Dry Process—The clay is afterwards dried out 
and pulverized to a crumbly condition, in which the 
granules are of the size of rice grains, or smaller, 
and in which there is just enough moisture, so that 
a handful of the material will cling together when 
squeezed. The material is then pressed in steel 
moulds of the shape required for the pieces desired. 
After drying thoroughly and glazing where required, 
the pieces are fired in kilns in the same way that 
any other porcelain is fired. Dry process porcelain 
can be moulded to quite accurate shapes and many 
pieces can only be made by the dry process for 
that reason. The dry process is commonly used 
for knobs and all the small snap-switch parts, for 
terminal boards of transformers, fuses, etc., and 
also for ball strain insulators and similar apparatus. 


Dry process porcelain is more or less porous, as 
the particles of clay have not been squeezed inti- 
mately together. In general, }4-inch thickness of 
dry process porcelain will have a puncture voltage 
of from 20,000 to 30,000 volts against 60,000 
to 90,000 volts for wet process work. 


Wet Process—As above indicated, the bulk of 
high-voltage porcelain is made by the wet process, 
in which the clay is taken in the plastic state, about 
the consistency of putty, and molded into the 
required shape in plaster-paris moulds, which 
rotate on a table. The material is swept out into 
the mould by a former, called a shoe, and this 
process is called jiggering. The work is allowed 
to dry slightly in this mould and part of the moist- 
ure is absorbed by the plaster paris. It is then 
removed from the mould and dried further to what 
is called a “‘leatherhard”’ condition. In this condi- 
tion the work is firm enough to be turned to more 
accurate dimensions. It is then dried still further 
and given a glazing bath before firing in a 
kiln. Another method of making wet process 
porcelain is to extrude or squirt the clay into 
tubes or bars, which are then allowed to dry to the 
“‘leatherhard” condition, and turned to shape, in 
the same manner as jiggered work. From then 
on the process is the same. 


Wet process porcelain is much more dense and 
homogeneous in structure than dry ware, since the 
moisture permits the particles of clay to flow tightly 
together, so that the finished product is practically 


solid. The term “‘practically solid”’ is a comparative 
one, however, as even wet process porcelain will 
absorb. a small amount of moisture. A low moist- 
ure absorption is desirable; but it must not be as- 
sumed that any satisfactory porcelain can be made 
which will have zero absorption. 


Casting Process—A modification of the wet pro- 
cess is known as casting. This method is not used 
very extensively for electrical work, and consequent- 
ly will not be described here. 


The glaze on porcelain is a mixture of clays that 
fuses into a glass at the firing temperature of the 
porcelain. This serves to cover the porcelain with 
a glassy surface that is impervious to moisture and 
that cleans more readily than the natural unglazed 
porcelain surface. A great variety of glaze colors 
can be made by use of inorganic or metallic pigments. 
The common ones, however, are white and brown. 
The essential thing about the glaze, if the color is 
correct, is to have it fit the porcelain; that is, in 
cooling down, the contraction of the glaze must be 
the same as that of the porcelain. {the contrac- 
tion is greater, the glaze cracks with many fine 
crisscross fissures, called crazing.‘ If the contraction 
is not so great as that of the porcelain, cracks will 
occur with chipping off of small pieces of the glaze 
This is called shivering. Ordinarily neither of 
these troubles occur if the glaze is so proportioned 
as to have a thermal expansion the same as that of 
the porcelain body. 


A great deal has been said about the virtues of 
different manufacturers’ products of porcelain; but, 
in general, there is no great difference as to the 
materials used. The chief differences result more 
from the quality of workmanship and methods of 
handling clay. Much progress has been made in 
the last few years in turning out fine appearing 
porcelain of uniform texture, and active develop- 
ment is still being done in this direction. At pres- 
ent the greatest efforts at improvement are being 
directed toward obtaining a uniform product in 
which the average will closely approach’ the best 
rather than to find some radically new method of 
manufacturing porcelain. 


The Research Division of the Engineering 
Department of the W. E. & M. Co., has charge of 
all advance work in connection with the develop- 
ment of materials, processes, and designs in addition 
to keeping in daily touch with the materials and 
manufacturing processes at the pottery. On the 
staff of our Research Division are men of inter- 
national reputation along these lines and in addi- 
tion to the research facilities at the main works of 
the Company, a ceramic laboratory is maintained 
at the pottery in charge of experts who are working 
constantly to secureevery possible advance in theart. 


* 
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KILN SHED 


FIRING 


Since the plant is located where natural gas is 
available, it is used instead of coal. This fuel 
is easily controlled and permits of maintaining a 
more uniform temperature in the kiln. The rate of 
rise in temperature is more easily controlled which 
allows the temperature at all parts of the kiln to be 


kept uniform while rising to the maximum. The 
variation which takes place when doors have to be 
opened to introduce fuel is also eliminated. There is 
also freedom from discoloration of the glaze from 
the presence of smoke and gases which are a nec- 
essary evil where coal is used. 


INSPECTION 


After firing, the pieces are carefully inspected as 
they are drawn from the kiln. They are then tested 


electrically and in the case of multipart insulators 


they are again tested after cementing. 


INSULATOR TESTING 


The routine test of porcelain insulators is to 
invert the insulator in about one inch of water in a 
broad pan which is connected to one side of the 
circuit. A small amount of water is poured into 
the pin hole of the insulator and a light chain hangs 
into it from the other side of the circuit. The 
insulators are then tested for five minutes to just 
about flash over point. If any insulator punctures 
it is removed from the series, as there are often fifty 
to one hundred insulators being tested at once. The 


test is continued and lasts at least one minute after 
the last insulator has failed. The rain test is per- 
formed by mounting the insulator on a metal pin 
similar to the one on which it is to be used and a 
line wire is tied to the top of the insulator. The 
insulator is then subjected to a spray of water 
directed at an angle of about 45 degrees. This 
spray is adjusted so that about two-tenths inches 
of water falls in a minute of time. The voltage is 
then gradually raised until the insulator flashes over. 


LINE VOLTAGE RATING 


In determining the insulator for any given instal- 
lation, local conditions of climate, extent of lines, 
nature of country traversed, etc., should be carefully 
considered. An insulator that would afford adequate 
protection in the dry interior of California where 
electrical storms are unknown, would be entirely 


ne 


unsuitable for service along the coast where it would 
be subjected to salt fogs, or in districts where elec- 
trical storms are frequent. 

Requests for recommendations should be accom- 
panied by complete information relative to the above 
factors. 
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METHODS OF TESTING PORCELAIN INSULATORS 






















The Westinghouse Company has available for testing insulators 
a number of testing transformers capable of developing any re- 
quired test voltage up to and including 500,000 volts to ground. 
The statements in this catalogue with regard to the arc-over voltage 
of the individual insulators are based on tests made with the insulator 
cemented to a round forged steel pin mounted on a grounded steel 
cross-arm with the line wire tied to the insulator as in service. 
Under these conditions the arc-over voltage is lower than obtained 
by the usual method of inverting the insulator in a pan of water and 
testing from a transformer having the middle point grounded. 
Much higher arc-over voltages can be obtained when a wood cross- 
arm is used in place of a steel cross-arm—in other words, the porce- 
lain insulators listed in this catalogue have been rated on tests ob- 
tained under the most severe conditions, resembling those of actual 
service as closely as can be done in a laboratory. 
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Puc Mitts In CLay CELLAR 


Arcing and Leakage Distances of Insulator 


The sum of distances A+B+C or D+B+C 
in the accompanying illustration gives the dry 





N 


LA 










arcing distance depending on whether A or D is 
the shorter distance. The sum of F+G+H 
gives the arcing distance when wet under a driv- 
ing rain at 45 degrees from the vertical. When 
the surfaces are wet the arc will tend to travel 
along the shortest path from the edge of one shell 
to the outer surface of the next. The exact path 
of the arc will depend somewhat on the shape of 
the parts and will tend to lie between 45 degrees 
and a normal from the edge of one shell to the 
outer surface of the next lower shell. The leak- 
age distance is illustrated by the line E. 
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JiccGER DEPARTMENT 


MOISTURE ABSORPTION OF PORCELAIN INSULATORS 


The red ink test is a rather unreliable indication 
due to the fact that practically any porcelain will 
permit ink to spread on a fresh break, while com- 
paratively porous porcelain will not if the fracture 
is a few hours old. The comparative ease with 
which a colored ink can be washed off a fracture is 
of some value as an indication, providing the same 
ink is used in each case. 


The so-called ‘‘Tongue Test’’ is about as re- 
liable as the ‘‘Colored Ink’’ test, that is, if a newly 
fractured surface or piece of rather porous material 
is touched with the tip of the tongue the tongue will 
tend to adhere to the porcelain surface. Of course 
as in the case of the red ink test, several pieces should 
be tried at the same time as the test is a comparative 
one. 


In general, engineers who have carefully in- 
vestigated the properties of various porcelain 
bodies agree that the most satisfactory and really 
only test of value is the measurement of per cent 
moisture absorption. The customary procedure is 
as follows: 


Pieces of porcelain weighing from 30 to 50 grams 
each are broken from various parts of the in- 


sulator. Care should be taken to have at least 50 % 
of newly fractured surface; otherwise unreliable re- 
sults will be obtained due to the rapid collection of 
dust and dirt on the fractured surface. Any mois- 
ture in the pores of the samples is then dried out 
by heating them at a temperature of 110° to 120° C. 
until constant weights are attained. Twenty-four 
hours time is usually sufficient. 


The samples are then partially submerged in 
distilled water for a period of 24 hours. The 
exposed surface is of assistance in permitting the 
escape of occluded gases. After 24 hours soaking 
the samples are completely submerged and left 
submerged until the end of 100 hours. 


At the end of the 100 hour period the surface 
moisture of the samples is quickly dried off with a 
clean, dry cloth or paper and the samples are 
weighed. 


The per cent moisture absorption is then equal 
to the weight after the end of 100 hours soaking 
minus the dry weight divided by the dry weight. 
The average of several samples should be taken if a 
reliable value is to be obtained. 
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EXPERIMENTAL LABORATORY 


CEMENTING PORCELAIN INSULATORS 


For cementing porcelain a good grade of neat 
Portland cement is used mixed with water by weight 
in proportions found by thorough investigations to 
give most satisfactory results. The cement, after 
being mixed with the water, is not allowed to stand 
over thirty minutes before using, and any that is 
left over is thrown away. After the work is poured 


it is covered with water and kept moist for forty- 
eight hours without being disturbed. The above 
method is being followed in cementing practically 
all insulators sold by the Westinghouse Electric & 
Manufacturing Company except in cases where it is 
better practice to allow the cement to set under 
steam. 


OVERHEAD GROUND WIRES 


The phenomenon of insulator puncture from 
lightning is an old one but first began to be manifest 
when insulators were first installed on metal pins. 

An overhead line becomes charged during the 
storm with a bound charge which is held in place 
by the clouds overhead regardless of the fact that 
currents may be passing back and forth over the 
line. When a lightning discharge occurs from a 
cloud these bound charges existing on the line 
underneath the particular cloud which has dis- 
charged are suddenly released. So long as the 


charges were bound their potential was neutralized 
by the cloud charge and consequently their pres- 
ence could not be detected by any means. As 
soon, however, as these charges are released and no 
longer neutralized by a charge of opposite potential 
in the clouds they attempt to pass lengthwise on the 
line and also over the insulators to ground. If the 
operating potentials are moderate and the insulators 
rugged and the poles of wood, the charges may pass 
over harmlessly on several poles and do no more 
than slightly mar the surface of the pole. 
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‘ TRANSMISSION LinE SHOWING OVERHEAD 
GROUND WIRE 

It frequently occurs that ribbons about 34 inches 
wide are cut from the surface of cedar poles by dis- 
charges over a 6600-volt insulator where they go 
over high hills. The resistance of each individual 
pole takes most of the energy and, as is usually 
the case, the puncture value of the lower voltage 
insulator is sufficiently high to insure the discharge 
passing over the surface of the insulator. As the 
voltages go up, however, there is more possibility 
of the discharge being concentrated on one pole. 
Further, the insulators do not as a rule have as high 
a margin of puncture voltage over flash-over 
voltage. The result is that on voltages of 44,000 
volts and above, insulators are sometimes punc- 
tured on wood poles and wood pins. 


The whole tendency, however, to puncture insul- 
ators is very much increased if there is metal inside 
the pin or if the pin is metal, and particularly is 
much increased if this pin is grounded. The punc- 
turing of insulators on metal pins is then liable to 
occur on voltages as low as 6600 volts, although it 
becomes more manifest at about 25,000 volts and 
upward. 


An effort has sometimes been made by operating 
people to relieve this condition by placing lightning 
arresters along the line. Unless there.is a light- 
ning arrester at every insulator, however, this is of 
little value. It has been found that the disturb- 
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ances caused by the release of such bound discharges 
above described are more of a local nature. It is 
quite analogous to the explosion of dynamite inside 
of a pipe that may be open at both ends. The 
dynamite will burst the pipe in spite of the apparent- 
ly free passage at each end. It has been found for 
example that an insulator may be punctured by 
lightning on a line that is solidly grounded less than 
a mile away. 


The only radical remedy for this condition is to 
prevent these bound charges from existing on the 
line by carrying sufficient ground potential over 
the top of the line to prevent it. This cannot be 
accomplished entirely without covering the line 
with a roof of grounded material, but it can be 
very nearly accomplished by the use of grounded 
overhead conductors. These conductors should, 
however, be grounded at every pole. 


We recommend where practicable that a high volt- 
age overhead line be put up with protection of over- 
head ground wires. There are other ways of miti- 
gating the evil to some extent without overhead wires 
and the satisfactory operation depends somewhat on 
the amount of power back of the line and on the 
degree of continuity which is essential to satis- 
factory operation. The use of a gap around the 
insulator to permit the discharge to pass around the 
insulator without puncture will in many cases save 
the insulator ‘at the expense of a short circuit on 
the line. If the circuit-breaker equipment is com- 
plete and if there is not too much synchronous 
apparatus which will be thrown out of step involv- 
ing inconvenience to customers this scheme may be 
quite successful. There are other schemes involvy- 
ing momentary grounding at the power house of the 
wire in trouble. This momentary grounding sup- 
presses the arc around the insulator and the ground 
may then be pulled off by a circuit-breaker or fuse 
in the grounding device and operation be resumed 
without serious disturbance, providing only one 
phase has been affected. This method cannot be 
recommended generally without knowledge of the 
specific operating conditions, as there are some cir- 
cuits on which it would cause more trouble than it 
would cure, while on other circuits it has proven 
quite effective. 


In general the use of insulators having a high 
puncture value as compared to an arc-over value 
will reduce the danger of puncture, but if there is 
much power behind the line the arc following an 
arc-over may destroy the insulator just as com- 
pletely as a puncture would. In this case a gap 
around the insulator may be a help providing it 
does not increase the number of arc-overs by a 
troublesome amount due to the fact that the gap 
must have a less sparking value than the insulator 
itself to do any good. 
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WOOD POLE CONSTRUCTION TRANSMISSION LINES 


List of Material 


1 314x414 x 7-foot cross arm. 

1 Cross arm brace, 60-inch spread, 18-inch drop. 
3 Porcelain insulators. 

3 13-inch insulator pins. 

1 Angle iron ground wire bayonet. 

1 Ground wire clamp. 

2 54-inch thru bolts. 

15-inch square washer. 

2 4% x 5%-inch machine bolts. 

2 %-inch washers. 


13000 VoLts 


1 3144x414-inch x 7-foot cross arm. 

1 3144x 44-inch x 5-foot cross arm. 

1 Cross arm brace, 60-inch spread, 18-inch drop. 
1 Cross arm brace, 37-inch spread, 12-inch drop. 
6 Porcelain insulators. 

6 13-inch insulator pins, 

1 Angle iron ground wire bayonet. 

1 Ground wire clamp. 

3 5%-inch thru bolts. 

3 5-inch square washers. 

4 14x 5%-inch machine bolts. 

4 14-inch washers. 

1 14x 4-inch lag screw. 





13000 VoLts 


List of Material 


1314 x 414-inch x 9-foot 2-inch cross arm. 

1 Cross arm brace, 72-inch spread, 18-inch drop. 
3 Porcelain insulators. 

3 13-inch insulator pins. 

1 Angle iron ground wire bayonet. 

1 Ground wire clamp. 

2 &%-inch thru bolts. 

2 %-inch square washers. 

2 4x 54-inch machine bolts. 

2 \%-inch washers. 


25000 VoLts 
845-11 
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WOOD POLE CONSTRUCTION TRANSMISSION LINES—Continued 


List of Material 


1 3144 x 41%-inch x 9-foot 2-inch cross arm. 

1 314 x 44-inch x 6-foot 4-inch cross arm. 

1 Cross arm brace, 72-inch spread, 18-inch drop. 
1 Cross arm brace, 37-inch spread, 12-inch drop. 
6 Porcelain insulators. 

6 13-inch insulator pins. 

1 Angle iron ground wire bayonet. 

1 Ground wire clamp. 

3 54-inch thru bolts. 

3 54-inch square washers. 

4 44x 54-inch machine bolts. 

4 14-inch washers. 

1 44x 4-inch lag screw. 





25,000 VoLtTs 


List of Material 


1 2146x2'%x \4-inch, 30-inch spacing bo-arrow 
arm. 

3 Porcelain insulators. 

3 13-inch insulator pins. 

12x2x 14-inch x 3-foot 4-inch angle iron 
ground wire bayonet. 

1 Ground wire clamp. 

3 5%-inch thru bolts. 

2 53-inch square washers. 





25,000 VoLts 


List of Material 


13x3x 14-inch, 36-inch spacing bo-arrow arm. 

3 Porcelain insulators. 

3 13%-inch insulator pins. 

1 244x2'x \y-inch x 4-foot 2-inch angle iron. 
ground wire bayonet. 

1 Ground wire clamp. 

3 5%-inch thru bolts. 

2 5-inch square washers. 
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WOOD POLE CONSTRUCTION TRANSMISSION LINES—Continued 


List of Material 
134% x 4%-inch x 101%-foot cross arm. 
1 Cross arm brace, 72-inch spread, 22-inch drop. 
3 Porcelain insulators. 
3 13-inch insulator pins. 
1 Angle iron ground wire bayonet. 
1 Ground wire clamp. 
2 5-inch thru bolts. 
1 54-inch square washer. 
2 4x 5%-inch machine bolts. 
2 14-inch washers. 








35,000 VoLTs 


J*0° plat — 23° plat — 23 pol 30 
List of Material qi] é 
1 3144x4%-inch x 1014-foot cross arm. N= 8 
1 344 x 44-inch x 7-foot 4-inch cross arm. ee pa es me 
ats ZS ZLy Zs 


1 Cross arm brace, 72-inch spread, 22-inch drop. + 
1 Cross arm brace, 42-inch spread, 12-inch drop. 
6 Porcelain insulators. 

6 13-inch insulator pins. 

1 Angle iron ground wire bayonet. 

1 Ground wire clamp. 

3 54-inch thru bolts. 

3 54-inch square washers. 

4 14x 54-inch machine bolts. 

4 14-inch washers. 

1 14x 4-inch lag screw. 








35,000 VoLts 





List of Material 

13144x3%-x &-inch x 12-foot 6-inch angle 
iron cross arm. 

1 Cross arm brace, 8-foot spread, 2-foot 5-inch 
drop. 

3 Porcelain insulators. 

3 13-inch insulator pins. 

1 Angle iron ground wire bayonet. 

1 Ground wire clamp. 

2 %-inch thru bolts. 

2 4%x1%-inch machine bolts. 





45,000 Vo.ts > 
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WOOD POLE CONSTRUCTION TRANSMISSION LINES—Continued 





45,000 VoLts 


List of Material 


1 3x3x 14-inch, 52-inch spacing bo-arrow arm. 

3 Porcelain insulators. 

3 13-inch insulator pins. 

1 2144x2%x \4-inch x 5-foot 6-inch iron ground 
wire bayonet. 

1 Ground wire clamp. 

3 %-inch thru bolts. 

2 5%-inch square washers. 





66,000 VoLTs 





List of Material 


13144x3\%x ¥s-inch x 12-foot 6-inch angle iron 
cross arm. 

1 314x3% x -inch x 8-foot 9-inch angle iron 
cross arm. 

1 Cross arm brace, 8-foot spread, 2-foot 5-inch 
drop. 

1 Cross arm brace, 6-inch spread, 22-inch drop. 

6 Porcelain insulators. 

6 13-inch insulator pins. 

1 Angle iron ground wire bayonet. 

1 Ground wire clamp. 

3 5£-inch thru bolts. 

1 54-inch square washer. 

4 16x 1%-inch machine bolts. 

1 44x 4-inch lag screw. 








45,000 VoLTs 


List of Material 


1 316x 3%x -inch x 15-foot 6-inch angle iron 
cross arm. 

1 Cross arm brace, 10-foot spread, 3-foot drop. 

3 Porcelain Insulators. 

3 13-inch insulator pins. 

1 Angle iron ground wire bayonet. 

1 Ground wire clamp. 

2 &-inch thru bolts. 

2 4%x1%-inch machine bolts. 
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WOOD POLE CONSTRUCTION TRANSMISSION LINES—Continued 


List of Material 


1 3144x 31¢x 34-inch x 15-foot 6-inch angle iron 
cross arm. 

1 344 x 314x ¥¢-inch x 10-foot 6-inch angle iron 
cross arm. 

1 Cross arm brace, 10-foot spread, 3-foot drop. 

1 Cross arm brace, 6-foot spread, 22-inch drop. 

6 Porcelain insulators. 

6 13-inch insulator pins. 

1 Angle Iron ground wire bayonet. 

1 Ground wire clamp. 

3 54-inch thru bolts. 

1 54-inch square washer. 

4 144x1%-inch machine bolts. 

Ge nono aa 1 14x 4-inch lag screw. 








List of Material 


1 3x3x 4-inch, 72-inch-spacing bo-arrow arm. 

3 Porcelain insulators. 

3 13-inch insulator pins. 

1 3x3x 14-inch x 6-foot 3-inch angle iron 
ground wire bayonet. 

1 Ground wire clamp. 

3 54-inch thru bolts. 

2 5-inch square washers. 








2 
66,000 VoLts 


The distance between conductors on a transmission line is variable depending to a certain extent on 
local conditions. However, the distance should never be less than the following for spans not exceeding 
150 feet. 


Line Voltage Separation 
Not exceeding 6600 gi6lig. age ga7> 4.0 ty aian Meemia sos cc. ee ee 141% inches 
Exceeding 6600 but not exceeding 14,000.70. g oh vices sce csscsecvenesevs ls scien fae 24 inches 
Exceeding 14,000 but not exceeding 27,0000 0 ten venues cess ceeeveeceses css css L, 30 = inches 
Exceeding 27,000 but not exceeding 35,000. <.) sapemeiicirn. sr. -0c.+!i.).. Peete eS 36 inches 
Exceeding 35,000 but not exceeding 47,000. . (5 twa memeicts d...2:.+-..). hone ee 45 inches 
Exceeding 47,000 but ndt exceeding 70,000.55) ig 4. essen s.. 0s sce ceeevsele eo 60 inches 


° 


The clearance in any direction between the conductors nearest the pole or tower, and the pole, or tower, 
shall be not less than: 


Line Voltage Clearances 
Notiexceeding 14,000 wolth; i acaxdebas eaet ire ieviny 4). 0's upped che een a 9 inches 
Exceeding 14,000 but notexcending 27,0004¢.4...........s0eeerene La tn eae em 15 inches 
Exceeding 27,000 but not.exceeding'35,000/2.4...0.....4...2 sore ek A ee 18 inches 
Exceeding 35,000 but not-exceeding 47,000 06,.5....-.s0sds stents a. DE 21 inches 
Exceeding 47,000 but not exceeding 70,000...............ccceceeeeteeecccscccceecsees ese. 24 inches 


845-15 
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PORCELAIN PIN-TYPE INSULATORS 


‘ 


TELEPHONE, TELEGRAPH AND ELECTRIC LIGHT SERVICE 





Style No. 195138 Style 253706 









/ 


: 
a 


“4% 







% 


~ 
taut 
ay 


f 
tt 
\ 
= 


HUT 





eS Ca ee es 195138 253706 195141 
iiameter ot insdlatorsimchées:......l.......5.. 2ub........ 244 23% 3% 
eiphtrositisulatorsinemeses..... 22 /........2. oe... a eee 33% 3% 4ly 
Diameter ot wire grodvepinches. .. 2.5... 0. 6. ce he ca eee nee 56 3% 36 

Size of pin hole, inches............, PR As arse or Fa eK 1 1 1 
Approximate net weight per 100 in pounds................... 75 82 176 
Approximate weight packed per 100 in pounds............... 87 96 245 
Namben per barrel): teeeen: are ee. AL. oe 425 425 125 

Rigi price etn lO0 Tc. Senet as: RA. ca sk Bille wou bee ans $9 15 $9 15 $36 75 


845-92A 
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Section 13-A Westinghouse Porcelain Insulators 


PORCELAIN PIN-TYPE INSULATORS—Continued 





HU $s) 


ll 
ASS 


MTT I] 
EASY 














Style No. 253707 


3% 
Style No. 195146 


eed 


Hi 


Hil 


I 


Style No. 195143 


Style No. 237019 


N 


KX 


< 


\\ 





January, 1920 


























Style No. 195146 will be shipped 200 insulators per box packed in paper cartons, when so ordered. 
(Weight packed, 125 pounds per 100). Otherwise they will be shipped 200 insulators per barrel. 

Style No. 237019 will be shipped 200 insulators per box packed in paper cartons,, when so ordered. 
(Weight packed, 150 pounds per 100). Otherwise they will be shipped 250 insulators per barrel. 


Style\Noss. 35:(2nt Salt. rk aa eed AR ee 
Trade voltage ratings (i ie.i6 e LAURA 
Dey ‘arc-over'voltage 20.2... aes ees 
Wet arc-over voltage... :ieitsce) aiaenper Sears 
Leakage distance, inthes..fG4.82 5. 0.400... 
Wet arcing distance, inches.....)//........ 

Diameter of insulator, inches................ 
Heightof insulator, inches! innit... A 
Diameter of wire groove, inches............. 
size ofipin hole} inchés.*, 2.2 se RRT. Nk 
Approximate net weight per 100 in pounds... . 
Approximate weight packed per 100 in pounds 
Numbertper barrel .@@.... AU RB. oon 
Use 1-inch pin with length abovearm........ 
List peace Per LOO wasn . ii. a ee ae 


Me WH Re 
D\ PL PY 


co 
on BRN YVR Am Ket 


We boo 


Prt wre 
At tR OS 


195146 
4400 
43000 
14000 


4 
14 
3% 
324 
1 

1 

125 
170 
200 


5 inches. 


$16 50 


237019 
4400 
43000 
14000 

4 

14 

34% 

3% 

% 

1 

105 

140 

250 

5 inches. 


$16 50 
845-93A 
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Westinghouse Porcelain Insulators 


PORCELAIN PIN-TYPE INSULATORS—Continued 


Style No..195153 


SOC GAN Sa hske ge ies ss, nopsgaye va as 
PUTAC BRUOILACCILAUITIO Ee fiicls cis teeta: hen tes 
RLY pee CRM ee lS ewe te 
WEG ATCCONCIAV.O UAC Cum yc an co. Sq taye es noes 
Leakhibe, Gistance, mCHes serge 
Wet arcing distance, mcnes .. 2... 0. ac sass. 
Diameter of insulator, inches................ 
Height of insulator, inches........ ee. YY 
Diameter of wire groove, inches...........-. 
Size of pin hole, inches... ......... Ree £2 ooo 
Approximate net weight per 100 in pounds.... 
Approximate weight packed per 100 in pounds 
Dictrier lee CRTC ee ON cee oe ss 
Use 1-inch pin with length abovearm......... 
Tse TCS DEE 100 Ge eee AT a reese te ee 














195148 
6600 
50000 
20000 
63% 

14 

3¥% 

AV 

% 

1 

175 

220 

175 

5 inches. 


$22 OO 










» 


RO 


AUT 





Style No. 195162 


195149 195153 
6600 6600 
53000 50000 
22000 20000 

5 4 

154 114 

3% 334 

4 3% 

14% 1% 

1 1 

190 125 

225 185 

150 175 

5 inches 4%% inches 
$29 25 $32 OO 


Section 13-A 






ae 
2 
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195162 
6600 
55000 
20000 
SM% 

114 

4M 

Al 

1% 

134 

350 

390 

100 

5 inches 


$58 50 
845-944 
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Style No. 195150 





ae 


Style No. 91466 


Westinghouse Porcelain Insulators 


PORCELAIN PIN-TYPE INSULATORS—Continued 





WY 


Shrlen NOs: 2 5. “sts as miend bone eariicd eeu ane 195150 251670 
Trade voltage rating............. Re oh eae 6600 7500 
Dryyarc.over voltage ca0 uu oi aed een 55000 55000 

Wet 2rc-6ver VOLtage tc oh ee ee 23000 24000 
Leakage distance, inches.................0.. 416 5% 

Wet arcing distance, inches... ......00.0+.5% 134 1% 
Diameter of insulator, inches................ 4 334 
Height ot insulator, inches sci uses oc ee 314 3 


Diameter of top groove, inches.............. 14% 54 
1 


mize Otwpin Hole, inches ..... o/c. + sabes we ton 1 
Approximate net weight per 100 in pounds.... 158 165 
Approximate weight packed per 100 in pounds 185 185 
Number per barrel....... HAs) 5 eS Eee 190 200 

Use 1-inch pin with length abovearm........ 434 inches 414 inches 
Last price per, 100. ain ne s+. sae dade . cca $22 OO $22 OO 


a 


MBG. 





January, 1920 


Style No. 251670 


I 





Style No. 244646 


91466 
7500 
60000 
25000 
644 

1% 

4M 

3% 

1 


134 
aS 
335 
100 
434 inches 
$38 50 









244646 


7500 
60000 
25000 
4 
134 
4% 
4% 

1 


13% 

275 

340 

100 

5 inches. 
$62 50 


845-95A 








Westinghouse Porcelain Insulators 


PORCELAIN PIN-TYPE INSULATORS—Continued 


Style No. 195161 





Style No. 195159 


Style Nools iis ds 10: 
Trade voltage rating 
Dry arc-over voltage 
Wet arc-over voltage 
Leakage distance, inches 
Wet arcing distance, inches 


Miele es 0 < «6 016 © hie Bde 0 8 0 8 


MPGMOTO B08 16 0 9 6 6 6 0 eles oe ee 4 


BISMAT OO 6M S Clie to cee ee ee 


Diameter of insulator, inches................ 


Height of insulator, inches 


Diameter of wire groove, inches....>........ 


Size of pin hole, inches 


Approximate net weight per 100 in pounds... . 
Approximate weight packed per 100 in pounds 


Number per barrel 


Siete 6 0s Ses ewe Ol nye bie © © © 8) 's 


Use 1-inch pin with height above arm 
List price per 100..... 


ee 


ale bb 6, ee 














\\ 


\ 
li 


WK 






Style No. 253708 


195161 195156 195159 253708 
7500 7500 11000 11000 
50000 50000 54000 65000 
22000 22000 22000 23000 
634 6 5% 7% 

21% 134 14 214 

44 414 44 5% 

4 3% 3 3K 

6 % 34 % 

1 1 1 134 

200 175 165 300 

250 225 185 510 

125 125 165 65 

5% inches 41% inches 41% inches 6 inches. 
$47 75 $47 75 $38 50 $60 OO 


845-96A 
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PORCELAIN PIN-TYPE INSULATCRS—Continued] 





















MW 


! 


ET 









Yj | = 
V f/jpE= 
, eS sy 3% 
2% A /=- 
Y f 
7 1% 
YY, at 
7G eae oman 
brag oO Sey 
Oa 6% 
Style No. ‘195164 Style No. 195165 

OEVIC LING sls no cas tan a ta har Ce eR 195160 253709 195164 195165 
Trade Voltave rating. wee ie ee eee 13000 17000 17000 23000 
Dry arc-oven Voltace: snes. ce metciee eaenres 64000 69000 75000 80000 
WietyarC-OVien VOltacer ae omits mae ai eee erat 26000 27000 32000 37000 
Leakage. distance, inches;*s...Ac.,.:23 fe. ees 7% 11 11144 1314 
Wetmarcine distance, inchess yes seer eee 2 244 2% 3 
Diameter of insulator, inches.:...../.:..... 436 54 6 634 
Height otimsulator, inches v2. oe ee ee eee 41g 4 4 5 
Diameter of top groove, inches.............. 11% 34 i% 4% 
Size ofsnpin hole, Inches... kiN ae, eee, 1 1 1 1 
Approximate net weight per 100 in pounds.... 225 325 400 500 
Approximate weight packed per 100 in pounds 300 395 455 700 
Number Der DALtGlion ot ccs «scons eae 100 65 45 30 
Use 1-inch pin with height above arm ...... 51% inches 51% inches 51% inches 5% inches 
List pice Der 100 peas... eee Oe tate $44 OO $81 O00 $114 00 $135 00 


845-97A 
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PORCELAIN PIN TYPE INSULATORS—Continued 





Style No. 195163 


iecewronare rating tr. cercerk. |. 13500 
Dry arc-over voltage..... een ee sh din 65000 
Weiarcovervoitare. 2.0. 84.6200. S 0k.) 28000 
Leakage distance, inches. ........)........ 00. 14% 
Wet arcing distance, inches................... 2% 
Diameter of insulator, inches................. 5% 
Height of insulator, inches....:.5............. 314 
Diameter of wire grooves, inches............... 34 
Sige Of pin holewnemes een ee 1 


Approximate net weight per 100 in pounds. . .320 
Approximate weight packed per 100 in pounds. 355 


Minnper per Harral? vie errr oS. 75 
Use 1-inch pin with height above arm 4 inches. 
Pasceprice: per: 1 OU M on meee. . 5°: 845 75 





845-37 
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PORCELAIN PIN-TYPE INSULATORS—Continued 





January, 1920 





Style No. 237023 


Trade voltage rating; 2.4.55 0..<: 4... see 20000 
Dry arc-over jvoltape thes. os oaade- ene 75000 
Wetiarc-overfvoltage... > 8 )--. 0. oes 45000 
Leakage distance, inches: ...... 0 (jane eee 11 
Wet arcing distance,-inches. 7) .......05..-.04 44% 
Diameter of insulator, inchés. .... 2) .¢ss er. 6% 
Height of tnsulator,inches): 44...4..60.. Me. 44 
Diameter of top groove, inches.:.....:.:..2... 34 


Sizéjof pint hole, inchesesae sy. so. cnn s oe 13% 
Approximate net weight per 100 in pounds..... 480 
Approximate weight packed per 100 in pounds. 580 
Nemberuper crate “2 Urcied onset ong ca Laie 100 
Use 13-inch pin with height above arm 41% inches. 
List ‘price peril Qowie ioc esse eek $138 OO 





845-39A 
























January, 1980 Westinghouse Porcelain Insulators 


PORCELAIN PIN-TYPE INSULATORS—Continued 





Style No. 195168 


crepe woltave TAU09. =. sist .< cca ce eos 17000 
Dry ATC-OVE Voltage sisi... 6 <p Meeimitree cle ee ss 73000 
Wet arc-over, voltage....05.6......3 65.5... 34000 
Leakage distance, inches...... ER ONG wis) pie orien 10144 
Wet arcing distatice, inches... .......3.,...... 3% 
Diameter of insulator, inches................. 634 
Heightioe meulator, inches.o.-f.). shee 54% 
Diameter of top groove, inches................ a 
Sizeok pi mole niches ei visiers ystkeb es oes. Ow 134 


Approximate net weight per 100 in pounds..... 400 
Approximate weight packed per 100 in pounds. 495 
Nambeti petctaterecegss «ose Ua. Wloka oes 80 
Use 13-inch pin with height above arm 6 inches. 
List price per 100..7..........:..... S1OS OO 


1031 


Section 18-A 


845-41A 


January, 1920 
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January, 1920 Westinghouse Porcelain Insulators 


PORCELAIN PIN-TYPE INSULATORS—Continued 


No. 2-15 


Trade voltage rating ..... SET ta tac eth. «2.6»: 25000 
Dry are over-voltage. ............ 0500+ «+ 680000 
Wet arc-over voltage:i.. 62 .:.....%....-. 50000 
Leakage distance, inches. ii. Fn. ss vine dane 8 
Wet arcing distance, inches..................0.4 
Diameter of insulator, inches..........0........7 
Height. of insulator, inches 25 . ¢ 4)-nissdewwia even oAgtg 
Diameter of top groove, inches...............-34 
. Size of pin hole, inches......... ches 


Approximate net weight per 100 in pounds... .600 
Approximate weight packed per 100 in pounds .709 
INTMbetepereralG, sq. dete cre'c osc ae oes tana ste 35 
Use 134-inch pin with height above arm ..6 inches 
Set ar erate MB cid Becdsansrace 2 ae. bak ah) 


mo: FARADOID 


PATENTED 
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PORCELAIN PIN-TYPE INSULATORS—Continued 





Arade voltage rating: «sv 255: eee 25000 
Dry-arc-over Voltage Wiehe 4 Pew a Je 78000 
Wet are-overwoltages. «freon tee ck 50000 
Leakage distance, inches: .............2s00s00. 11 
Wet arcing distance, inches.................. 4\y 
Diameter of insulator, inches................. 6% 
Height of insulator, imchessaee 92 ke he va 5% 
Diameter of top groove, inches................. 1 


nize of pin.hole,.inches..tatuwoeae Mate ila. aes 1 
Approximate net weight per 100 in pounds..... 300 
Approximate weight packed per 100 in pounds. .425 





Numberperarrel .! 4-755 tio oe 40 
Use 1-inch pin with height above arm 6 inches. 
LAGE DICE DEPMONT).. s,s «ics oe coe neo $106 OO 
a 


5 845-46A 
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PORCELAIN PIN-TYPE INSULATORS—Continued 





Style No. 243461 











Trade voltage rating..........--- eta ay: 27000 : 
Dry arc-over voltage......---.0+-+eeeeeee: 84000 
Wet arc-over voltage.........-:5e eee eee 44000 







Ky 


Leakage distance, inches.......---.--+++see00+> 12 SSE NYG 
Wet arcing distance, inches.........--++++++: 43% WSS NZ 
Diameter of insulator, inches..........-+++++- 71% SS \¥ 
Height of insulator, inches........--++++++++> 54% Vv 
Diameter of top groove, inches.......-+-+++++- BG =a 

Size of pin hole, inches.........-.-+0++++0055 134 


Approximate net weight per 100 in pounds..... 600 
Approximate weight packed per 100 in pounds. .800 


Number per crate....:....2- 020-0 e epee terse 60 
Use 13-inch pin with height above arm 51% inches. 
Vist price per 100......--+-++e eee ee: $182 OO 


845-45A 
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PORCELAIN PIN TYPE INSULATORS—Continued 






Trade voltage rating. >. eae ee 27000 
Dry’arceover voltage... . Becevees eee eee 85000 
Wettarc-over voltage... sen: a0 iain ere 57000 
Leakage distance, inches,|.. us... aes oo eee 144% 
Wet’ arcing distance#inches a4 as od. ..o 434 
I Ih! Diameter of insulator, inchessaemeteee haere ee 8 E 
Height: of insulator, inChes..cpe uae. soos 634 
Diameter of top groove, inches................% 1 
| sizeiof pinshole, inches. .f-c<t eae oa cies 1% 
) . Approximate net weight per 100 in pounds..... 550 , 
Approximate weight packed per 100 in pounds. 760 
i Niuitmhersper craté....s..i-r0k Aue 2c eee 48 
4 Use 13%-inch pin with height above arm 8 inches. 
| Atel RICE DereL UO. Wk +-.c.caieei ieee $151 OO 





4 ’ ; 845-48A 
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PORCELAIN PIN-TYPE INSULATORS—Continued 





Style No. 224762 


Fa ON ERS ATI 0 od saccnpsingmmoenpeeipbss so + « 35000 
Dey eraoverivoltace. . once. sacks cn cy ae 98000 
Wet arc-over voltage......................54000 
Leakage distance, inches........25..... 064... 16% 
Wet arcing distance, inches. ................. 5% 
Diameter tmsulator, inches. )> 3. (2... 2%. ... 9 
Height of insulator, inches 7.00200... 6 
Diameter of top groove, inches................ 34 
Size of pinnae piMQheg nis is ok en erenerey 13% 


Approximate net weight per 100 in pounds... . 1000 
Approximate weight packed per 100 in pounds 1110 





IIIDET DOR CLARE fon ERR fers BPs = 5 ethene 36 
Use 134-inch pin with height above arm 6 inches. 
List iprice per. 100. eee... ns. $251 OO 


845-4DA 
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PORCELAIN PIN-TYPE INSULATORS—Continued 










January, 1920 


Style No. 195176 


Trade voltage rating... eee. ee 35000 
Dry arc-over'voltage 3500... SVE 100000 
Wet afc-over voltage)... .. 50.1. 141) se 66000 
Leakage distance, irtches.................... 21% 
Wet arcing distance, inches. 2.2... 2... 20S 5 
Diameter of insulator, inches..... 20. 2........ 84 
Height of insulator, inches.......0....8...... 714 
Diameter of top groove, inches................ 34 
mize Of pi Hole, inches. /))..4. la. no ee 13% 


Approximate net weight per 100 in pounds... . .850 
Approximate weight packed per 100 in pounds. 1330 
Number per open crate ...................... 6 
Use 13-inch pin with height above arm 8 inches. 

Last paee perit00, css... . ee $251 OO 










ag 
\ 








I 







= 


A 
ie 





AN 
ae 





| 









NV 


845-50A 
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PORCELAIN PIN TYPE INSULATORS—Continued 





Trade voltage rating .................-000- 35000 
Dry. arc-over. voltage... ses ohn eee +g 100000 
Weberc-over voltage wnt. bonis sf cn 08 oof 6 ons 66000 
Leakage distance, inches. ...:...........+... 17% 
Wet arcing distance, inches..................... 5 
Diameter of insulator, inches...............,... 9 
Heéight.of insulator, inches cies. dt ie feecewnenennie wre 7 
Diameter of top groove, inches................. 34 
S170 Of pit, Bole, Nchas..... booed so een 134 
Approximate net weight per 100 in pounds... .1200 
Approximate weight packed per 100 in pounds. 1500 
Number per, open crateneb. 25 162. s.- 5 is cheese ols 6 
Use 13-inch pin with height above arm 7 inches. 
List plice. per; t0G mae eae fee. $303 OO 





45-51 
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PORCELAIN PIN-TYPE INSULATORS—Continued 


TRADE FARADO|] D Man 


PATENTED 


No. 2-22 





i ; 

1 ah Trade voltage rating .................. .....35000 
: Dry arc-oVer Voltage ne iwwwreeee ote... . 105000 
Wet arc-over voltage, a ........4 0°... . 65000 
Leakage distance, inches.................. .13% 
| | Wet arcing distance, inches................. 54 
Diameter of insulator, inches.............. Loe 
Height of insulator, inchesverrrns... .6 
Diameter of top groove, inches............... 34 

Size of pin hole, inches. ...... te Lie : 





Approximate net weight per 100 in pounds... .1100 
| Approximate weight packed per 100 in pounds. 1400 





Number per open Cate sides okt oe ee 
Use 134-mch pin with height above arm 7 inches. 
; List price per TOY es eats One Gl TOO 


845-85 
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PORCELAIN PIN-TYPE INSULATORS—Continued 
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Style No. 195179 











: Ln 

TPAGOSVOIASe FAUNG i. ME pita oc os « 45000 , ry Lg po 
Lipy ercsower yoltage....... Herter Pict 110000 y Yi at 1% 
Wettarc-over voltage.......080..400..10.. 70600 CIN. Yi 
Leakage’ distance;-inches:..... 20.32 5 20. been. DX 23 AW 
Wet arcifip distance, inches. ¢. 5.’ 0. OT 584 

Diameter of insulator, inches................. 9M 

Height of insulator, inches........2.......... 83¢ 

Diameter of top groove, inches................ 34 


SMEOlet (ie oeraitee mit: uturss on. 13% 
Approximate net weight per 100 in pounds... 1000 
Approximate weight packed per 100 in pounds 1410 


Number per openteratedn. Waseda. 6 
Use 13%-inch pin with height above arm 9 inches. 


aprrtice peri LOO Hee 2. sakiieeneicn oo. $310 OO 








845-S53A 
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PORCELAIN PIN-TYPE INSULATORS—Continued 


Style No. 224763 





Trade voltage rating. 5 we ee ee 45000 
nal Dry arc-over voltage. (7k: ee eee 114000 
Hi Wet arc-over/voltage..-j. 2.2 sae. - - 76000 
Leakage, distance, inchés_i.),/0- 8 Bide orae | ~)-- 21 
Mh Wet arcing distance, inches..............-... 6% 
Diameter of insulator, inches................ 1014 
Pan ait Height, of insulator, inches-<.. 2 e- .ces. pane 634 
i a ii Diameter of top groove, inches...............- 34 
t | Size.of pin: hole, inches ...../smcopu si- says eines 134 
Approximate net weight per 100 in pounds. ...1150 
Approximate weight packed per 100 in pounds.1450 
. Number'per open crate \.6.5..5)- .ipase.. eemeees 6 
in) Use 13-inch pin with height above arm 7 inches. : 

Bastiprice per 100 is gin unalayayalent «eee $293 OO 

1 

| } 
14 
| - 845-544 
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PORCELAIN PIN-TYPE INSULATORS—Continued 





Style No. 195180 


prade voltage raring 2: 30); & Poe os. 5. 45000 
Dry arc-over voltage... Pee ee ee 120000 
Wet.arc-over voltage... (0... Leake. 80000 
Leakage distance, inches. .:. 50 60200200 f0 0 ow. 25 
Wet arcing: distance, inches.................. 6% 
Diameter of insulator, inches................. 914 
Pemnr Of instiator, incies. yo. Sahat 9 
Diameter of top groove, inches................ 34 
Gizect win hole, inches..2G.).... Sy... 13% 


Approximate net weight per 100 in pounds....1150 
Approximate weight packed per 100 in pounds 1490 





Peter Der Open Crate... 05... 6 in eee tee at 6 
Use 13@-inch pin with height above arm 10 inches. 
Vistpprice pet 100... si... .. gece ees $312 00 








4 . tH | 
PLA it 1044 
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PORCELAIN PIN-TYPE INSULATORS—Continued 


Ir ' 





TRADE FARADOI D MARK 


PATENTED 





No. 2-33 
1a Trade.-voltage. rating hi cetwerrn 6 fee clo. 45000 
it iH Dry arc-over voltage .)...1. evweteees. ..... 135000 ‘ 
Wet ar¢-over vOltagessua/... s-seb a. le ae 80000 
Leakage distaricelinchessh. . 7.0.1.5. seed ems 7 
Wet arcirig distancesainehes Ao... .... 50 eee 6% 
. Diameter of insulator, inches......\.......... 10% 
i Height of insulator, inches.................. ‘ec 
\ Diameter of top groove, inches ............... % 
. Size'of-pinrholestanches ="). A Seca. ae 1% ‘ 


Approximate net weight per 100 in pounds... .1600 
Approximate weight packed per 100 in pounds.2100 





| Number per. open, clat@ws-aegayl ah wise I caslamiey : 6 
i Use 13%-inch pin with height above arm 9 inches. 
Ne List price per 100......... Bish teeth s $350 OO 
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PORCELAIN PIN-TYPE INSULATORS—Coatinued 





reve FARADOID «anc 


PATENTED 
LIGHT-TYPE 

No. 3-33 
ryade yoltage rating: 5 62.0460 ees cleus te 45000 
Dieyrerc-OVeD VOIAGS foie osc deci bc be od on 130000 
MeemrreOver Voltage. os. /i. fies ce gx owes ss 85000 
Peamere ostence, inches... 6 e0.ie heheh cay: 20 
Wet arcing distance, inches.......,........2. 6% 
Diameter of insulator, inches... <....)..1...-.0. 10 
Height ofinsisiatorsinches sy 2 SO ee wc 8 
Diameter of top groove, inches................. 1 
SIZEIOf Pit, MOlE ATBNES yh. oo kis css Bedtmimpage s 1% 


Approximate net weight per 100 in pounds... . 1400 
Approximate weight packed per 100 in pounds.2100 


miocnher. pet Calais eer let See Tee ee es 
Use 13-inch pin with height above arm 8 inches. 
List price per 1005. Seed.) ... 0... S850 OO 





845-98. 
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PORCELAIN PIN-TYPE INSULATORS—Continued 


Style No. 253710 


Trade‘voltage rating\e seen 2 en 50000 
Dry.arc-over voltage“ et! aoa. 140000 
Wet-arc-pyer voltacee ee be 90000 
Leakage distance, inchesy 2-5..>/...2:.. 508 .24 
Wet arcing distance, inches. ...>............. 7% 
Diameter of insulator, inches............ <outee 12 
Height of insulator) inches’! 1.2. 6228 2... 104 944 
Diameter of top groove, inches................. 1 
Sigeiof pin hole, inches) 40 /) © ye, 13% 


Approximate net weight per 100 in pounds... .2400 
dpproximate weight packed per 100 in pounds. 3320 


Number"per open crate ius" waa, oie ee 3 
Use 13-inch pin with height above arm 10 inches. 
List price per 100.......3....:.+..+.. 605 OO 






re 
= 





January, 1920 






845-S6A 
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PORCELAIN PIN-TYPE INSULATORS—Continued 





~ 


Style No. 244648 
























LEMUGerthee PRUNG ses oc ee se esa ba! 50000 A ; 
Dry-ate-over- voltage oc. civ yin. 150000 C2 (ees) 
Wet arc-over voltage... i, fi oe. ele eee 100000 Ro>> 
Yi o8 
Leakage distance, inches ROAR ens eis ss 37 ZO 
Wet arcing distance, inches.................- 84 LS = 
Diameter of insulator, inches.................. 12 jy iy Vp. > 
Height of insulator, inches.................. 1114 & BoteTeN 
Diameter of top groove, inches...............- 34 
Size-of pinihole; inches) i... 2. eR 13% 
Approximate net weight per 100 in pounds. .. . 2300 
Approximate weight packed per 100 in pounds.3300 
Nuinher per open crate. ). J... 0. .00%)...-63---: 3 
Use 13-inch pin with height above arm 13 inches. 
List price per 100........... ees $585 OO 


| 845-57A 
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PORCELAIN PIN-TYPE INSULATORS—Continued 
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we FARADOID »« 


PATENTED 
LIGHT-TYPE 
No. 3-441, 


Trade voltage rating....... ESI < lebwtles acne 50000 
Drygatc-over voltaze. Same. ee ee 160000 
Wet arc-over-voltageso) an ee. 100000 
Leakage distance, inches." ..- ile ... 00k 26 
Wet arcing distance, inches.................. gly 
Diameter of insulator, inches.................. 12 
Height of mstlator, inches... g7 7, 10 
Diameter of top groove, inches................. 1 
Size or pm hole, inches.) ... Wel Ms... 13% 


Approximate net weight per 100 in pounds... .2350 
Approximate weight packed per 100 in pounds.3300 


Numberpeycrate?. eae eee 3 
Use 13-inch pin with height above arm 10 inches. 
Tastiorice per 1007, ... 4. eee ee $640 OO 





845-9904 
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PORCELAIN PIN-TYPE INSULATORS—Continued 





TRADE FARADOI D MARK 


PATENTED 
No. 3-44 

Trade voltage rating........--+++eeeeeeeees 50000 

Dry arc-over voltage. ......--.-+-sseeeeee 160000 

Wet arc-over voltage. .......-.5 eee eee eee 100000 

Leakage distance, inches......--.-+--++++++ 26% 

Wet arcing distance, inches..........-++---++5 844 

Diameter of insulator, inches.............--.-+--12 et 
Height of insulator, inches........--..---+++++5 914 =| 
Diameter of top groove, inches........----+--+++ 1 = 
Size of pin hole, inches.........-----++s5++++> 13% 


Approximate net weight per 100 in pounds... .2800 
Approximate weight packed per 100 in pounds 3600 





Number per open crate.......--0eeeee eee tees 3 
Use 13-inch pin with height above arm 11 inches. 
List price per 100............-+-+-:. $805 OO ' 


845-84 
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PORCELAIN PIN-TYPE INSULATORS—Continued 





Trade voltage rating. ..4i, Jas a~ se eee 60000 
Dry ‘arc-over. voltage, 25,5. s+uW eee 165000 
Wetarc-over voltages:, 9, caters ees 110000 
Leakage distanice, inches = ic yiycc peti in i e's 42 
Wet arcing distance, inches.......... Pte eas, 10 
Diameterrof insulator, inches... tee 14 
Height of insulator, inches:........... 66.04. 124% 
Diameter of top groove, inches; 2. > ie anes 6 
Size of pin hole; inches. i. 9s026 shards ce oan 13% 


Approximate net weight per 100 in pounds... .2500 
Approximate weight packed per 100 in pounds.3600 
Number :per crate. 02.) dc,5 Keeeeo: o> os se 3 
Use 13-inch pin with height above arm 13 inches. 
Last price per100 «5.5 ch..u.anis Reema ee $800 OO 



















G7 


\ 


S 
Li 


\ 
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PORCELAIN PIN-TYPE INSULATORS—Continued 





aoe EAR ADO! Dux 


PATENTED 


LIGHT-TYPE 
No. 3-5514 


Manufacturer’s voltage rating............. 60000 
Dry S0C-OVer Vormpe aus 6 Vac ek... 180000 
Wef arc-over voltave. i... nae... 115000 
Leakave distanceminenest.)) 6k cm a 30 
Wet arcing distance, inches.................. 914 
Diameter of insulator, inches... ...)....0..4..... 13 
Height of insulator, inches.................. 114% 
Diameter of top groove, inches................. 1 
Ge ur pitt pole, inchesseceiet wi. ee. es 1% 
Approximate net weight per 100 in pounds... .2700 
Approximate weight packed per 100 in pounds.3700 
Pantoined) Her CLOtes|. . 2 eae Meee A oo nless os woes 3 
Use 13-inch pin with height above arm 12 inches. 
List prace per/100,.... 0.5. exaeeeeene ~ $795 OO 





845-100A 
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PORCELAIN PIN-TYPE INSULATORS—Continued 


"aT? 





*me FARADOID mre 


PATENTED 


No. 3-55 


Trade.voltage rating ¢2....7...san eens 
Dry arc-over voltage......... Mal choot * 
Wet, arc-over voltages onuinn yo) See 
Leakage distance, inches 





Diameter of insulator, inches 
i Ky Height of insulator, inches.................. 
| . Diameter of top groove, inches.................. 
ft Size of pin hole, inches 
Approximate net weight per 100 in pounds... .3800 
Approximate weight packed per 100 in pounds. 4800 


SOL 'e ef 4) iGo. oxalate asia: eimere 





Number per open crates 42 se)cderle.uth cee 3 

Use 13-inch pin with height above arm 12 inches. 
i List price per 1007... “ee Arba). $925 OO 
i 


845-72 
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PORCELAIN PIN-TYPE INSULATORS—Continued 





Trade voltage ratingesesc- Seer Pr... 66000 
TDEYFATETOV.ERVOltAS Cl opeseiPy BR wowaneur nana st- . .183000 
Wet are-cver Voltage, «i... cgi. 0. wails os 122000 
Leakage Cistance inches mn ico nie ss ea De) 56 
Wet arcing distance, inches.............+.-. 10% 
Diameter of insulator, inches..................14 
Height of insulator, inches.................. 13% 
Diameter of wire grooves, inches................ 1 
pee ck pin hole, stiches kein bb. os a 15% 


Approximate net weight per 100 in pounds... .3400 
Approximate weight packed per 100 in pounds.4850 


Demeter tale. is. nak teehee ee 3 
Use 15-inch pin with height above arm 15 inches. 
Rage Price peri100 bes oes Pig de $1080 OO 





~ 845-604 
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PORCELAIN PIN-TYPE INSULATORS—Continued 


race FARADOID wan 


PATENTED 
LIGHT-TYPE 
: \ No. 3-6614 








mt 121% : a 130 if 
} Diameter of top groove, inches................. 1 a at 
ie ae a Size of pin hole, inches................0.000. 134 Z byt 
Hy Approximate net weight per 100 in pounds... .3800 A | 
a Approximate weight packed per 100 in pounds.4800 A if 
ij Nhimber/pericrate.¢ aa it eae 3 A _? 

M Use 1-inch pin with height above arm 13 inches. 4 

List price per 100.:. 0. <5... 205. 0/4.. $875 OO 90- 


845-101A 
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PORCELAIN PIN-TYPE INSULATORS—Continued 





Style No. 195191 


Trade voltage rating ...............-. 70000 
Dry arceoven Voltages ne fee oe oe es 170000 
Wet arc-over voltage................ »....120000 
Leakage distance, inches... . 5... ..5 6625.0. 39% 
Wet arcing distance, inches. ........:.....4. 10% 
Diameter of insulator, inches...............-.-- 14 
Height-df- insulatorpinchesis!<. . 2. dae ee 12% 
Diameter cf top groove, inches...............-- 1 
size Opin hole, inches 2 h.)/2 0.26.7. Kak +s 13% 


Approximate net weight per 100 in pounds... .3700 
Approximate weight packed per 100 in pounds.4850 


Deamben per crate... . 5 ee ee tele ee tig 3 
Use 13-inch pin with height above arm 13 inches. 
BABS DEC LOO DS. fo 5 ia:. oe viele waite $1130 OO 





845-61A 
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PORCELAIN PIN-TYPE INSULATORS=Continued 





rat FARADOJID mx 


PATENTED 





















: No. 3-66 
re: 
Trade voltage rating ....................... 70000 A As 
Dry arc-over voltage. {)-...... J bea.)..... 205000 | SS Oi 
i Wet-arc-over voltage. peer on 135000 We Wii fete 
Hi Leakage distance, inches...................... 36 SS Gy We 
\ Wet arcing distance, inches..................1014 ; N= rope ee 
j ae th i Diameter of insulator, inches................ 1434 | 3 i. N= 7 144 
i a) |i Height of insulator, inchesim 0 sh Sai a aatiae + SS z 
| Diameter of top groove, INCHES AG ae eed 
i Size’of (pinhole, inches 4.1.) 170 jos 4h 13 
| Approximate net weight per 100 in pounds... . .4800 
- Approximate weight packed per 100 in pounds.5800 
\ Number’per opericratet@i1.0 Yo). Ny 3 
is Use 13 inch pin with height above arm 14 inches. 
it List'prite per 100; 2:1) hen ee $1360 OO 
3 
| 
iP | 
: 
; ,, 
i 
if 
. ; 
Patna | 845-73 
a. . 
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PORCELAIN PIN TYPE INSULATORS—Continued 


Style No. 247665 


CUE E ce oir e cio g's. ¥.6 0 Co See ees Cn 
DTA CLVOILA CCIE TING eect e ir crate ellen ge wate 
BIC Y TMM Ces a sts are ese ews het fe 2s 
WWETIALG-OVEDRVOIGAOGN. sie soci pee cine tee ks i 
eakaAretdistamCemigicHes. wise hice se cme aiecie.+ 
Wit arCiiie IStaiE meNIMICEICS so. los wee eyes 
Diameter ob msulatorsiniches se oe ee es. 
Height of insulatopyamches....:....%........-- 
Diameter of wire grooves, inches.............. 
RIZE OF Pill DOLE Mess een la kG ete ee 
Approximate net weight per 100 in pounds...... 
Approximate weight packed per 100 in pounds. . 
DIE! Den MALTON tio Bs ses cc ees 
Use 13-inch pin with height above arm........ 
Rost Price Per) OO a. amen spre ia scot 6 2.8 ale ees 


*Number per crate.4 


195166 
13500 
60000 
27000 
12 

25% 

6% 

334 

34 

13% 

400 

465 

45 

6 inches 


$114 00 $141 OO $151 OO 


Steam 


7 


Lp, 


we 


SF 


\ 


We, 
Hill 


ll 


Style No. 195177 


195169 
20000 
74000 
37000 
11% 

3% 

7 


§ 

1 

134 

500 

700 

60 

51% inches 


247665 
27000 
82000 
40000 
1414 
3% 

7 

694 

1 

136 
500 
760 


48 
8 inches 


Section 13-A 





195177 
35000 
105000 
70000 
2244 

5 

84 

84 

34 

13¢ 

900 

1200 

6* 

814 inches 


$262 OO 


845-102A 
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PORCELAIN PIN TYPE INSULATORS—Continued 
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Approximate net weight per 100 in pounds... . 
Approximate weight packed per 100 in pounds. . 


Number per crate 
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Style No. 259346 








259347 
55000 
150000 
110000 
2814 

844 

12 

10 

34 

134 

2500 
3500 

3 

11 inches 


$670 OO 


Style No. 195193 


259346 
55000 
150000 
110000 
30% 

8 

12 

1014 

iB 

13 

3000 
4000 

3 

11 inches 


$854 00 


195187 
60000 
170000 
124000 

38 

10 

14 

1234 


54 


8 
134 
2600 
3100 

3 

15 inches 


195193 
70000 
180000 
132000 
62 

1334 

18 

14 

1 

2 

5200 
6800 

3 

18 inches 


$665 OO $1255 OO 


845-103A 
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PORCELAIN PIN TYPE INSULATORS—Cont:nued 


moe FARADOID un 


PATENTED 





HEAVY-TYPE 


INSULATORS 





11,000 to 66,000 Volts 


A study of present commercial types of insulators 
indicates that most of them have been designed with 
some definite characteristics predominating while 
other characteristics have been sacrificed. One 
design has high puncturing strength, another high 
surface leakage, etc. As a result, the weaker 
characteristics have been a cause of failure in service. 

In the design of this line of high efficiency pin 


Improvements to be Found 


Briefly stated, the advantages of the ‘‘Faradoid’’ 
type over the older commercial types in resisting 
failure in service are as follows: 

1. When the insulator is dry, the corona and 
static formations are practically limited to the tie 
wire and line wire up to flash over voltage. 

2. When the insulator is wet, no corona or static 
formation occurs up to flash over voltage. The 
flash over voltages for given overall dimensions are 
thereby increased. 

3. The leakage resistance per shell is increased 
gradually from the head to the center shell. This 
takes into account the probability of the lower 
sheds becoming dirtier than the tops. The voltage 
distribution per shell is, therefore, equal when the 
insulator becomes dirty and wet and a heavy leakage 
current passes over the insulator. 

4. Since the capacity per shell is about equal, the 
voltage distribution per shell will be equal when the 
insulator is clean and in dry air. 

5. Since the distribution of voltage per shell de- 
pends upon the capacity current and leakage current, 


mot FARADOID mn 


PATENTED 





INSULATORS 


LIGHT-TYPE 


type insulators, each characteristic which would 
vitally. affect durability in service has been given a 
degree of uniformity that has not been obtained 
hitherto. This has been due to a lack of apprecia- 
tion on the part of the insulator manufacturers, 
who were not familiar with the principles now used 
in these insulators, the design of which is based on a 
thorough knowledge of the dielectric field. 


in ‘*Faradoid’’ Insulators 


the distribution of voltage per shell in these designs 
should be approximately equal under all operating 
conditions. 

6. The resistance of the insulator to side pull for a 
given weight and given electrical strength is relative- 
ly high. This is due to the feature of the design 
whereby the flow lines of the electrostatic field and 
the mechanical stress lines coincide. 

7. The design of the individual shells is such that 
when they are tested before assembly the surface 
conforms to the electrostatic flow lines. This 
allows testing of the individual parts to a higher 
percentage of service voltage than was possible in 
case of the individual shells of older designs. 

8. Due to the shape of individual parts and of the 
assembled unit, the insulator sheds when hit by 
stones, rifles, balls, etc., do not break beyond the 
insulating surface. The unit, therefore, offers a 
considerable percentage of its original resistance to 
flash over after the sheds are broken. The same 
feature tends to protect the insulator from complete 
failure during flashover in service. 





For characteristics of these insulators see their respective pages in this catalogue. 


845-104A 
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PORCELAIN SUSPENSION-TYPE INSULATORS 


Flashover in Kilov/es. 





[oe eee Ra G7 Ge Oe ap ase 7, 
Number of Units in String. 


TYPICAL FLASHOVER VOLTAGE CURVES OF SUSPENSION-LYPE INSULATORS 
IN STRINGS UP TO TWELVE UNITs IN SERIES 


Suspension insulators are almost universally 
used on lines with voltages above 66,000. They are 
made to assemble in strings, each unit increasing 
the flash over voltages as indicated. There is no 
set rule as to how many units should be used for a 
given voltage, some companies using 8 units per 
string at 110,000 volts, others 8 units per string at 
66,000 volts. There are lines in operation at 150,000 


volts having only 9 units per string. The number of 
units per string in an installation should be based 
on a careful analysis of type of construction, local 
climatic conditions, etc. 

The suspension insulators listed on the following 
pages are so designed and assembled that severe 
temperature changes will not injuriously stress 
the porcelain. 


845-106A 
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PORCELAIN SUSPENSION TYPE INSULATORS 





Two of Style No. 237219 


4 
Trade Voltage Rating per unit.......... 20000 
DT AGRO MOILE SOG hk lise ece. 73000 
Wet arc-overwoltare eo oS... 45000 
Leakage distance, inchesiiew..........1.... 13% 
Wet arcing distance, inches.................. 44 
Diameter of insulator, inches.................. 10 
Distance between centers of eyes, inches......... 6 


Approximate net weight per 100 in pounds... .1050 
Approximate weight packed per 100 in pounds. 1355 


Nungiser per barrel ok ee el 15 
style NO. Of One unitzs \ 237219 
List price per 100 units. ............. $404 OO 


For suspension clamps and links see Pole-line 
Hardware Section. These insulators will be crated 
in assembled strings of from two to eight units if so 
ordered. 
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PORCELAIN SUSPENSION TYPE INSULATORS—Continued 





Trade Voltage Rating per unit............. 20000 
Dry arc-over voltage. 702/20 wi sola ene 73000 
Wietrarc-over:voltaven.coiseeiice nt oie eee 45000 
Véakave distance, inches: ences nent ..13% 
Wet arcing distance, inchess4025 ..:.. .2 0 see 44 
Diameter of insulator, mches. 6a eee 10 
Distance between centers of eyes, inches....... 54% 


Approximate net weight per 100 in pounds.....950 
Approximate weight packed per 100 in pounds. 1300 


Nambersper Darrel’. seamen on -ic 15 
StylesVo. Of. one Unite. een 244649 
List price per 100 units.............. $404 OO 


For suspension clamps and links see Pole-line 
Hardware Section. These insulators will be crated 
in assembled strings of from two to eight units if so 
oedered, 
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PORCELAIN SUSPENSION-TYPE INSULATORS—Continued 


Trade Voltage Rating per unit.............. 20000 
Dry are-OVen VOltace.. po ims sates fe hah. fin 2 80000 
Wet arC-OVercvOILADe: «4.8.0. Md. <b oe ns ss 48000 
Leakave, distance, ches ick... . 3 Dijin se ss 1314 
Wetrarcing distance, ches: 9. wisn oe... 4 
Diameter of insulatoreinches- ves kee.. oc): 10 
Distance between center of eyes, inches......... 6 


Approximate net weight per 100 in pounds... .1050 
Approximate weight packed per 100 in pounds.1355 
Packed—3, 4, 5, or 6 per crate as desired. 

mtyie NG. Of One DNItPe. Coase cons 255973 
Lstaprice per 100 units... es.03e526..; 
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PORCELAIN SUSPENSION TYPE INSULATORS—Continued 


; 

by 
ti 
i 

| 


> 
m 





Trade voltage rating per unit............... 20000 : 
Dry arc“over 'voltagels ..a23)a oe eee 80000 ; 










a} Wet: arc-over “voltage )5.. 05 os de pee aa 48000 
Hit | Leakage-distance, inches: sie. oa. ds ake 13 
; on Wet arcing distance, inches: i... 4.0%. J ae 4 
i . it ; Diameter of insilator, inches................-. 10 
1 Distance between center of eyes, inches....... 53% ’ 
. Approximate net weight per 100 in pounds... .1050 5 
Approximate weight packed per 100 in pounds.1355 ii 


Re 


Packed—3, 4, 5, or 6 per crate as desired. 
Style No. of one unit........ fe aed ania tee 2 SO2NO 


List price per 100 units.......... ....- $404 OO : Viia———-7-——»4 


Tea ihe 845-107A 
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PORCELAIN SUSPENSION TYPE INSULATORS—Continued 





Two of Style No. 290452 


Trade voltage rating per unit............... 20000 
Dry are-over. voltage. \........ ...ual a Se 75000 
Wetarc-over Voltage... ... . Mimtee nuke 45000 
Leakage distance, inches. ...:).....-../..2..4800 91% 
Wet arcing distance, inches. ...............-... 5 
Diameter of insulator, inches.................. 11 


Distance between center of eyes, inches. ......53% 
Approximate net weight per 100 in pounds... . 1050 
Approximate weight packed per 100 in pounds.1355 
Packed—3, 4, 5, or 6 per crate as desired. 

PLY IGHINOSORGMOTEITIE cies otha he aie a clea ove 290452 i 
List price per 10@ unitary eS. $390 OO b oT 








I aaa 


$45-108A 














Nei | 
| q | 
PUP ae 
; ie 
i 21 a 
a 5) 
| 
' 

7 
7 
| 

{ 

it 
e 

Hi 

\ 
| 

i 

iW 
ft { 
' 
Hl iy 
i] ) 
. 





1066 


Section 18-A 


Style No... 
Line voltage 


Dry arc-over voltage 
Wet arc-over voltage 
Leakage distance in inches 
Wet arcing distance in inches 
Package quantity 
Approximate net weight, pounds, per 100 
Gross weight, pounds, per 100 
List price per 100 


SUSPENSION STRAIN INSULATORS 


a 
16 


Westinghouse Porcelain Insulators 





254746 
8800 
49,000 
19,000 

5 - 

1 

70 

375 

500 

$181 OO 


January, 1920 


254747 
11,000 
63,000 
23,000 

7 

2% 

30 

500 

700 

$255 OO 


844-4A 
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PORCELAIN STRAIN INSULATORS 
FOR HIGH-VOLTAGE SERVICE 


Westinghouse porcelain strain insulators are made of a grade of porcelain much | 
superior to that ordinarily used for such appliances. The glaze is of a mahogany color 
so that the insulators do not readily attract attention, sharp corners that would be apt 
to chip have been avoided and the shape of the grooves is such that the wires lie naturally 
in them. Large creepage distance between cables is provided. 


Type PS—Wet Process—Patented September 22, 1914 






ha Fl r om 


Style No. 237022 





& 





C-Dia of Holes 





Line Dry Arcover —DIMENsIons, INCHES—— No. Per Net Wt., We. Popked List 
Style No. Voltage Voltage A B Cc Bbl. S. Lbs. Price 
237020 2400 32000 2% 3% 16 300 100 120 $3125 
237021 4400 42000 34% 5% is 125 250 298 62 50- 
237022 6600 52000 3% 634 34 75 350 428 77 50 
249392 6600 52000 3% 634 1 75 400 468 77 50 


Type PG—Dry Process—Patented September 22, 1914 


OTSA TET aes 











eee Per 100 
Net Wt. 
Line Dry Arcover —DIMENsSIONS, INCHES— No. Per Wt., Packed, List 
Style No. Voltage Voltage ae : De Bbl. Lbs, Lbs. Price 
181856 2400 20,000 336 31 % 200 150 180 $31 25 
171897 3300 20,000 3% ¢ 5% 150 225 310 62 50 
181857 3300 20,000 5 4% 1 90 365 465 ine 
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PORCELAIN STRAIN INSULATORS—Continued 
FOR LOW-VOLTAGE SERVICE 
Type P-2—Dry Process 


The entire surface is glazed. 












CELE 


e No. 138272 Style 


ae. e eZ 


No. 138271 Style No. 229096 








—D=Diam.of hole 














———__—_— Per 100 
Weight Net 
Line Dry Arcover DimeEnsrons, INCHES No. Per Packed, Weight, List 
a Style No. Voltage Voltage A B G D E Bbl. Lbs. ae Price 
ue 229096 550 14,000 ify -24 LR + 34R 1100 31 Zo $ 8 80 
i} 138271 750 20,000 2343 3K &%R %& eR 450 88 75 14 70 
* 138272 750 20,000 234 34 %4R % 14R 225 151 125 18 OO 
} 138273 750 20,000 3% 54% KR % 1Y4R 125 320 250 37 35 
6 
750 VOLTS 
4 
A arenas 
ft Style Nos. 134769 and 134770 Style No. 254745 
4 Style No. 2a uu. eee, .... Vee, 134769 134770 254745 
v. Dry arciver voltage... nee es ac ee 15,000 17,000 ~ 25,000 
ih eMC EL SSE Ein Oe A MEP sec lec, Hi eee 235 25% 34% 
Hf PRCHOINE AEE AS ie cs Fassia ne eee Oe ee 2% 34 5 
If Liameter of groove..i:./. cia. eae ae Ts % 1 
5 PGMCAP OMG RLIEY. oy. ci roteee teh ad a a 500 ‘300 125 
i Approximate net weight per 100 in pounds.......... 75 125 225 
i Gross weight, pounds, per 100. .........0......2... Sine 145 273 
ik EASE price per LOO. 20 cP eee), Ree $S 75 $1318)" $26 40 
\\ i} 
| ii 3 
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~ _—~—_-— - —— 


PORCELAIN PIN-TYPE STRAIN INSULATORS 
FOR VOLTAGES 6600 to 22000 


High-voltage porcelain strain insulators are used at corners, curves, dead-ends, and 
similar points in transmission lines where the stress is too heavy for the ordinary pin- 
type insulator. 


On extremely high voltages these insulators may be used in series and in case of 
exceptionally heavy stresses they can be installed in multiple. 





Style No. 195194 Style No. 195195 Style No. 68221 Style No. 195196 


f 
Y 
i 


S 
e | 
. 


Z) 





Style No. 195197 Style No. 195198 
Wet 
: , Leakage Arcing ——_—————. Per 100 
_ | == _ Vo_Tace ——————-_ Distance Distance Package APPROX. Wr., Las. : 
Style No. Line _ Dry Arcover Wet Arcover Inches Inches Quantity Net Packed List Price » 
195194 6600 26000 13000 Z a: 50 250 370 $200 OO 
195195 7500 35000 16000 5 i 50 215 395 281 00 
68221 ». 10000 44000 20000 5% 1% 25 450 690 349 OO. 
195196 11000 49000 23000 61% 72 20 500 800 511 00 
195197: 15000 55000 30000 8 3 10 800 1400 575 OO 
195198 22000 67000 44000 11 334 2 1925 4925 1175 OO 
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PORCELAIN WALL BUSHINGS 










\ Q d « y “ Mee D > y A ‘ YS & 
\ ee eee ge eh WINKS 

PTT oo a = ~ = al A ene Coco 

[AND AHHH | 

Me 834 , 





Style No. 195205 


Style No. 195206 
Style No. 195205 Style No. 195206 Style No. 195207 
20000 23500 25000 





Line Voltage 


2 500 
Dry arc-over voltage 62000 66000 70000 
Leakage distance, inches 17 20 24 
it Diameter of insulator, inches 12 14 14 
i Length of insulator, inches 14 14 20 
i Diameter of wire hole; inches 14 1% 1 
Approximate net weight per 100 in pounds 2300 2700 3400 
Approximate weight packed per 100 in pounds 4650 5150 9700 
Number per barrel 2 2 1 , 
BT ihe ea List price per 100 $1061 00 $2332 00 - | $8850 00 * 
Wt 


. een 845-65 
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PORCELAIN WALL TUBES 










~ “ ” s L ” “ Ks 
f ? bp 2 a éR i te Jc 4714 
gn 
<¢ 
Lj Z) Z 
W fy Uj 
A 
Hi | | 
ly FRY \ 
andar 
6 oy mG Pane 
Ll 
OUTLINE DIMENSIONS 

DIMENSIONS, INCaES—<—@q—_—_——————— eee 
DIMENSION G OR THICKNESS OF WALL FoR L EquaL To————— 
Style No A B D H N 6 8 10. 12 14 16 18 20 22 
195248 14% 43% «4 3 3 Sho  Bsig Fe orl 411, 1314 ae = 
195249 112 445 «64 Bag “4 28; 48% 684 88 10%; 1237 i4i oe fe 
195250 14 44 4 434 5 2" ‘ a, S 10 12°" 1a ee i? 
¥ 2 4 6 B14 101 121 id - 
195252 14% 4% 4 7% «9 eae eaieas “gt SEE Ges BOs 7 ofan Giii7a.. | pears emearae 
195253 ig 14 33 34 Sg 9g 1116 1314 i i 
4 4 6 —~C« 1034 128 i45j ae - 
199255 1s 3 i 44 5 2" . 6 e 10 6 1a Oe Es 
: Loe Die 6 8 101 12 id Se 
195257 114—5 44 #7% 9 pa OS Bia) BRIE Beak 9 A ilamiee eatery. se 
195258 2 53614 hee eS 3 Ste loin 3 Gage Yous 34142 1314 Be 7 
195259 2 Sig) 43p Vln gaz lg 234 43% © 68% 834 1084 1234 i437 ae i. 
195260 2 34 4S 2 ee Sy, 8 10 12 14 ay a 
is 4l4 8 10 124 i4i a 
195262 2 Bigte” £57 FIR 712 Mig Beal £) Fue 8 Buy sehg = Os a1 oe chia aang 
195263 2% 6 543 3 Sige Teiee -32 8% igi 28 Shy 342 1314 a ee 

195264 21% 6 Sig 0103370 ta 2% 4354 68 8% 1084 1234 143; sae 

195265 2g 6 Se aS 2 hos Sein 10 2 14 er 
6 Bs. U5 4 Gig) tig 10 12 idi *- 
195267 214 6 ig eTig! 39 SEP BE CERT gio ws i, oy Qos tetg os oo 14pm EE 

PRICES (Per 100) 

Style No. L=6 in. L=8 in. L=10in. L=12in. L=14in. L=16in. L =18 in. L =20 in. L =22 in. 
195248 $247 50 $292 50 $337 50 $562 50 $675 00 $787.50 ......... cecececce cee eee 
195249 270 00 00130001 S586 00 | WEOFIBOL m SIG-DO 86578 76. Glemcies + Done: 


315 

195250 28125 33750 39825 668 75 1781 25 SAS OLIVLOL2 C50 tm ake eae oe cele. 
PEAR oe ae's.o ss «2 37125 59625 708 75 821 25 990 00 132750 17 
ECPM AD nme ia, scare ae! Tea ale. o > 675 00 78750 90Q00 113500 157500 20 


195253 270 00 31500 36000 58500 697 50 SOOO) iPS cee cee AD ach ica Mirren ate 
195254 292 50 33750 38250 60750 720 00 BSALOO* TOOLEAG WT neo tcc tee | kaso ne 
195255 303 75 36000 41625 64125 663 75 S6GI25)- . LOSD/O08 rina. mass eecae Geen 
POOR ee Oa. a... de 393 75 618 75 173125 843 75 1012 50 120000 180000 .......... 
LOBABT es dere s sie Serer ee 697 50 81000 92250 114750 159750 204750 2722 50 
195258 292 50 33750 38250 60750 #£630 00 BSAOO Tea ccs ee ee eee ee 
195259 315 00 36000 40500 63000 £782 50 S65/00 LOSS v7bs &..14een een eee : 
195260 326 25° 38250 43875 663 75 1776 25 SSS. 7 Ore lLOS Te 50 ie sre eee ee 
LO52G61y 9 sees e i. 416 25 64125 753175 86625 103500 1387250 182250 ......... 
EOOZGAY eae) lee ene 720 00 83250 94500 117000 162000 207000 2745 00 
195263 337 50 38250 42750 65250 £765 00 STTBO, e's ope en eee ent oe 
195264 360 00 40500 45000 67500 £787 50 DOOLOO MN PlOSSEIOG cc center ccn ee 
195265 37125 42750 483 75 708 75 821 25 OSSHT OG LLOBIDO Ce cease iat ase 
LOG2Z6GAN AL ale SOINAD OeGS6r2 5m 7 08i75.. 91125 . LOSOlO0! BI4750N fem. eee bes 
LODAZGTy sR ose basa <i: 765 00 88750 99000 121500 166500 211500 2790 00 


845— 68 











ee 
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Style 
No. 

195223 
195224 
195225 
195226 
195227 
195228 
195229 
195230 
195231 
195232 
195233 
195234 
195235 
195236 
195237 
195238 
195239 
195240 
195241 
195242 
195243 
195244 
195245 
195246 
195247 





L=3’" 


$64 00 
65 25 


L=4’ 


Style No. 


195223 
195224 
195225 
195226 
195227 
195228 
195229 
195230 
195231 
195232 
195233 
195234 
195235 
195236 
195237 
195238 
195239 
195240 
195241 
195242 
195243 
195244 
195245 
195246 
195247 


inches desired. 


L=5’ L=6’ 


Westinghouse Porcelain Insulators 


PORCELAIN FLOOR TUBES 
OUTLINE DIMENSIONS 





d B 
4 2% 
1 234 
14 3 

14 314 
134 34 
2 334 
2% 4% 
3 5 

344 5% 
34 2% 
1 234 
114 3 

174 334 
134 3% 
2 334 
244 4% 
3 5 

3% 5% 
14 44 
1% 4% 
1%4 434 
2 5 

2% 5% 
3 6 

3% 6% 


L=8’ L=10’ 


$69 50 $75 25 $100 50 $119 25 $137 25 $155 


71 10 
81 00 


81 00 110 25 
100 50 =128 25 
119 25 145 50 


128 25 145 25 
145 50 164 25 
164 25 181 75 
192 50 208 25 
228 50 256 50 
256 50 292 50 
301 50 364 50 
383 75 456 75 
137 25 158 00 
147 25 166 50 
167 50 369 00 
189 00 208 75 
224) TIP Zoo OU 
262 00 294 75 


164 
182 
208 
256 
292 
364 
455 
567 
178 
189 
209 
239 
294 
336 
418 
522 
652 


25 


~~ 


SARA 


_ 
bo 


ADANNAAAQCP PPP PP PP POW WW WwW ww 
~ q 
aX 


L=14’ 


$175 
183 
201 
225 
292 
338 
409 
501 
641 
200 
210 
230 
281 
336 
389 
470 
476 
778 
283 
317 
360 
409 
465 
578 
621 


00 


3,4 
3,4 
4 


L=16’ 


$192 
201 
245 
274 
328 
383 
455 
567 
693 
221 
231 
282 
319 
378 
441 
523 
652 
796 
312 
350 
396 
454 
$13 
594 
686 


PORCELAIN TUBES 





Style No. A 
195268 14% 
195269 144 
195270 14 
195271 1144 
195272 1% 
195273 1% 
195274 1% 
195275 14 
195276 2 


195277 2 
195278 2 
195279 2 


195280 14% 
195281 14 
195282 14 
195283 144 
195284 144 
195285 1% 


(195286 144 


195287 114 
195288 216 
195289 214 
195290 216 
195291 216 
195292 2 


195293 2 
195294 2 
195295 2 


195296 24% 
195297 24% 
195298 2% 
195299 2% 


7 
1214 
18 
23% 

7 
1214 
18 
23% 

7 
1214 
18 
23% 

7 
121% 
18 
23% 

7 
12% 
18 
23% 

7 
1244 


18 
23% 


7 
124% 
18 
2374 
12% 
18 
234% 


50 


DIMENSIONS, INCHES 


5 
5,6 
5, 6 
5, 6 
6, 
6 
6 


6, 8, 10, 12, 14, 16, 
6, 8, 10, 12, 14, 16, 18, 20, or 22 


L* 
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, 6, 8, 10, 12, 14, or 16 
’ 8, 10, 123 14, or 16 


8, 10, 12, 14, or 16 

8, 10, 12, 14, 16, or 18 

8, 10, 12, 14, 16, or 18 

8, 10, 12, 14, 16, or 18 

8, 10, 12, 14, 16, 18, or 20 

8, 10, 12, 14, 16, 18, 20, or 22 
8, 10, 12, 14, 16, 18, 20, 22, or 24 
6, 8, 10, 12, 14, 16, or 18 

6, 8, 10, 12, 14, 16, or 18 

6, 8, 10, 12, 14, 16, or 18 

6, 8, 10, 12, 14, 16, 18, or 20 
6, 8, 10, 12, 14, 16, 18, or 20 
6, 8, 10, 12, 14, 16, 18, or 20 


6, 8, 10, 12, 14, 


eee 


eee 


$310 
364 
427 
535 
648 
794 
325 
259 
315 
357 
418 
491 
616 
744 
913 
351 
392 
430 
506 
576 
661 
774 


DIMENSIONS IN INCHES: 
C D 


50 
50 
50 
50 
00 
25 
25 
75 


00 
50 
00 


12, 14, 
12, 14, 


866 25 


18, 20, or 22 





16, 18, 20, 22, or 24 
16, 18, 20, 22, or 24 
16, 18, 20, 22, or 24 
12, 14, 16, 18, 20, 22, or 24 
12, 14, 16, 18, 20, 22, or 24 
12, 14, 16, 18, 20, 22, or 24 
12, 14, 16, 18, 20, 22, or 24 
12, 14, 16, 18, 20, 22, or 24 


*These tubes can be furnishedin any length L shown. When ordering specify the dimension L in 


PRICES (Per 100) 


L=12’ 


$915 75) Gee 


1142 


50 $1341 
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Section 6-B 


RAILWAY CAR-TYPE CIRCUIT-BREAKERS 
WITH MAGNETIC BLOWOUT 
For Direct-Current 600-Volt Circuits 





TYPE 611 





TYPE N 


APPLICATION 


These circuit-breakers are intended for the pro- 
tection of street-railway and small electric locomo- 
tive equipments, and serve the combined purpose 
of fuse block and canopy switch. The type 611 
breaker is especially applicable to quick-service and 
other light cars, where light weight, accessibility, 
and simplicity are essential features. 


Choice of Breaker—lIt is not an advantage to have 
a breaker with a largerrated continuous capacity 
than required by the equipment; in fact it is desirable 
to use one having as small a rated continuous capa- 
city as possible. For a given current, the blowout 
effect of asmall-capacity breaker is greater than that 
of a large-capacity breaker, as the blowout force is 
a function of the ampere turns in the coil and the 
breaker of the smaller capacity has the greater 
number of turns, Therefore, in interrupting a 
comparatively small current with a large capacity 
breaker the breaker may besubjected to unnecessary 
abuse. In most cases the continuous capacity 


should be between 65 and 70 per cent of the total 
motor hour-rating current. 


The breakers listed are built extremely rugged and 
will interrupt loads usually met under ordinary 
operating conditions. Under heavy service condi- 
tions, it is often impossible to obtain adequate pro- 
tection by the use of a hand-operated or a platform 
interrrupting device; to meet such conditions, the 
use of an electro-pneumatically operated line switch* 
mounted beneath the car sills is recommended. 


Mounting—In standard railway practice these 
circuit-breakers are usually fastened, by means of the 
mounting lugs on the box, under the canopy over 
the motorman’s head, with the arc chute pointing 
to the side. Here the breaker is readily accessible 
and can be quickly reset or closed. The breaker 
can be mounted in other locations if desired, but 
under no conditions is it to be enclosed in a box 
without proper ventilation. 


CONSTRUCTION 


Adjustment of the tripping current in these 
breakers is made by means of a knurled-head 
*screw (normally locked with a check-nut in the 
type 611), which varies the tension on the tripping 
lever. 


The arc chute is substantially made from arc 
resisting material and is easily removed without 


opening the breaker cover. 
Insulation—All current-carrying parts are 
thoroughly insulated from the case. 


*For prices and description of electro-pneumatically operated line switches, apply to nearest district office. 


219-2 
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RAILWAY CAR-TYPE CIRCUIT-BREAKERS—Continued 


ay Sir Ae 


Type 611 


A number of improvements in circuit-breaker 
design have been incorporated in the type 611 
breaker, making it more compact, more access- 
ible for repairs and less liable to get out of 
order, even under the severe service to which 
a breaker of this kind is always subjected. 

The breaker is mounted in a metal box with 
sover hinged on and held closed by a simple, rug- 
ged latch, This makes it very easy to open the 
breaker in case of trouble and still all parts are 
fully protected while in service. 

The moving parts are mounted on a treated 
insulating base. By withdrawing four machine 
screws, the whole mechanism and base may be 
removed from the enclosing box asa unit. This 
permits heavy inspections and overhaulings to 


be made on the bench without the necessity of 
holding cars out of service. 


The contacts and arcing horns are removable 
and may be_ readily renewed when necessary. 
They come together and separate with a rolling 
and wiping motion. Thus the portion of the con- 
tact surface which carries the load does not break 





Type N with Cover Orr 





CyPE 611 witH CovEeR OPENED 


the arc and does not become blistered; good con- 
tact is therefore assured. 

Operation—The breaker is closed by pulling the 
handle to the ‘“‘on” position. It is tripped auto- 
matically under overload and can be tripped manu- 
ally by pulling the handle to the “off” position— 
the same handle answers both purposes. 

Interchangeability—All of the type 611 circuit- 
breakers are interchangeable in all parts except coils, 
If it becomes necessary at any time to change the 
capacity of the equipment, new coils can be sup- 
plied for these breakers at small expense. 


Type N 

Operation—The breaker is set by a hand-closing 
lever at the bottom of the box. It is tripped auto- 
matically on overload and can be tripped manually 
by a release button on the front. 

Contacts—The current-carrying contacts of the 
200-ampere breakers consist of a phosphor-bronze 
brush and a solid brass contact block; of the 300- 
and 400-ampere breakers these parts are of copper. 
An auxiliary contact or “arcing tip’ at the end of 
the switch lever takes the burning of the arc when 
the breaker opens, and thus confines the burning 
to a very small piece which can be easily removed 
and replaced at small cost. 


Dimensions 


Type 611—1114 x 14,3.x 414 inches, 





Type N—1334 x 1414 x 8 inches. 





PRICES 
Style number and list price include railway type circuit-breaker complete. but without mounting bolts, 
Continuous Adjustment Eacu 
Capacity Range, Approx. Wr. Lz. Style List Price 
Amperes Amperes Type Net Shipping No. Each 
60 110-330* 611 24 34 266321-F $ 60 00 
90 170-500* 611 24 34 256782-F 60 00 
110 200-600* 611 24 34 256781-F 60 
140 250-7 50* 611 24 34 256780-F 60 00 
200 200-600* N 40 22 44887-D 110 00 
300 300-900* 491-A 40 52 166955- 110 00 
400 400-1200* 491-A2 40 . . 52 166956- 110 00 


*When choosing a breaker fora specific motor see that the continuous rating of the breaker is at least equal to 65 ‘per cent of 
the motor hour-rating and that it can be adjusted to trip at 150 to 300 per cent of the total ho-r-rating of the motors, - 


Order by Style Number 








‘ 
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RAILWAY FUSE BOXES AND FUSES 


FOR 600-VOLT SERVICE* 
GENERAL 


As part of a railway car equipment, a fuse box 
will afford protection dependent upon its reliability 
and durability as well as upon the proper applica- 
tion. That these qualities of ruggedness in service 
have been secured by careful design and improve- 
ments, is demonstrated by the operation cf the fuse 
boxes under the severe conditions obtaining in 
railway and allied work. The abusive nature of 
this service necessitates particular attention to the 
selection of fuses in order to secure close protection 
against overheating of the apparatus. Sufficient 
information is given to insure an intelligent selec- 
tion of boxes and fuses. 


Types of Fuse Boxes—The fuse boxes listed in 
this section include three different types; namely 
boxes of the magnetic blow-out type, for holding 
copper ribbon fuses; boxes of the expulsion type, 
for holding copper wire fuses; and boxes for holding 
enclosed or cartridge type fuses. 


For general railway work, the copper ribbon 
magnetic blow-out type is standard. 


For mine locomotives, the copper wire expulsion 
type is standard. The fact that the fuse consists 
merely of a short piece of ordinary copper wire and 
that the operation of replacing it is so simple, has 
made this very popular for rough work, particularly 
where small capacities are required, even though 
it is not as effective as the magnetic blow-out type. 


For special cases, where the noise and arcing must 
be reduced as much as possible, the boxes for holding 
standard or cartridge type fuses are used. 


Arrangement of Blowout—In fuse boxes of the 
magnetic blow-out type the fuse itself is the source 
of the blowout. It is so located with reference to 
certain iron parts of the box that it forms a coil of 
one-half turn and sets up the magnetic flux necessary 
to extinguish the arc. All 600-volt copper ribbon 
magnetic blow-out fuse boxes, although differing 


slightly in detail, are arranged in the same general 


way. 


Permissible Range of Fuses for Magnetic Blow- 
out Fuse Boxes—Since all fuse boxes of the magnetic 
blow-out type have a one-half turn blow-out wind- 
ing, regardless of the current or the size of the fuse 
they are intended to carry, it is evident that with a 
heavy current a much stronger blow-out effect will 
be obtained than with a small current. Thus it may 
sometimes happen that a given box will open the 
circuit with the current that will just blow a 500- 


ampere fuse more easily than it will with a current 
that will just blow a 100-ampere fuse. On this 
account, it is usually the minimum rather than the 
maximum size of fuse which limits the application 
of a given box. For the same reason it is usually 
found that the more severe the short-circuit, the 
more easily the fuse opens it. 


Continuous Capacity—On account of the inter- 
mittent character of the loads on railway equip- 
ments, the rated capacity of the fuses which must be 
installed is much greater than the equivalent con- 
tinuous current that they must carry. For instance 
im the case of a quadruple equipment of 40-horse- 
power motors, a fuse rated at 300 amperes is ordi- 
narily required. The equivalent current that the 
box need be able to carry continuously, however, 
is approximately 200 amperes. On this account, 
for railway service, fuse boxes may be used with fuses 
rated at currents considerably in excess of the con- 
tinuous capacity of the box. In other classes of 
service, however, this is not usually the case. It 
might easily happen that a fuse box which would be 
entirely satisfactory for use with a 300-ampere fuse 
in railway service, might have too small a carrying 
capacity for use with the same fuse in industrial 
service where the continuous load was nearly equal 
to the maximum. 


In order that the fuse boxes listed may be applied 
intelligently to other classes of service if desired, 
their continuous capacity is given in addition to the 
range of fuses ordinarily employed with them. 


All fuse boxes listed for 600-volt service may be 
used on any circuit where the momentary peaks do 
not exceed 750 volts. The copper wire type boxes, 
however, should not be used where the maximum 
momentary peaks exceed 600 volts. 


Current and Voltage Rating of Fuses—Fuses for 
railway service are rated at one-half the current 
that will cause them to blow in 30 seconds; that is, 
a 500-ampere fuse is one that will blow in 30 seconds 
if a current of 1000 amperes is maintained through it. 


Application of Fuses—It is usual to install in the 
trolley circuit of railway equipments, fuses of. the 
same capacity in amperes as the combined one-hour 
rating of the motors. For instance: a quadruple 
equipment of 40-horsepower motors (one-hour 
rating 73 amperes each) is ordinarily supplied with a 
300-ampere fuse; a quadruple equipment of 50- 
horsepower motors (one-hour rating 89 amperes 
each), with a 350-ampere fuse; and so on. 


*For fuse-boxes for use on 1200 and 1500 volts request information from nearest District Office. 


227-1A 
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RAILWAY FUSE BOXES AND FUSES—Continued 


COPPER RIBBON MAGNETIC BLOW-OUT TYPE FUSE BOXES 


to act as a cover. It may be readily opened to 
insert a fuse by unloosening the winged nut 
and hinged screw which form the latch. 


Style No. 58653, is of the same general 
construction but is not provided with a 
hinged lid, since fuses can be readily inserted 


without this feature on account of the greater 
width of the box. 


Style No. 126561-B, is also made without a 
hinged lid. A moulded box forms the frame- 
work in this case, instead of a built-up fibre 
STYLE No. 58653 structure. This fuse box comes with mount- 
ing bolts for attachment to a vertical wooden e 
surface. It is designed especially for use on third 
rail shoe beams. 





Fuse boxes, Style Nos. 169235-C and 175758-C,are 
made with skeleton frames of hard white fibre, and 
backs and lids of non-warping moulded sheet mate- 
rial. The iron which forms the pole pieces and These last two boxes are used extensively in 
magnetic circuit of these boxes is arranged on the heavy electrification and rapid transit work. 
outside of the box in such a way as to give an iron- 
bound effect and make these boxes particularly é 
strong and substantial. The front side is hinged ae 


Style number and list price of fuse box do not 


PRICES 
Magnetic Blow-Out Fuse Boxes 











Application— 
Total 
Horsepower 
Continuous Per Equip- —Eacu—————_5 
Capacity Range of ment at Net List 
Style No. Amperes Fuses 600 Volts Weight Lbs. Price 
169235-C 250 150- 400 100 to 300 1114 $26 00 
175758-C 400 500-1000 475 to 720 27 67 50 
58653 600 GOOeTSOONS Win”, ash ees 30 75 0O 
126561-B 600 MEOLI50Oies | | tela eet 30 84 00 
Fuses 
For Box Style No. 169235-C 
APPLICATION —— 
Total Rated List, 
Rating Horsepower Price 
Style No. Amperes at 600 Volts Per 100 
249205 100 60 $ 5 00 
249204 125 85 5 00 > 
283009 150 105 7 50 
ih 283010 200 140 7 50 
| i 91350 250 175 7 75 
i 1} 91351 300 210 11 50 
| 173489 350 250 11 50 
171538 400 280 15 50 
For Box Style No. 175758-C and 126561-B* 
180316 350 250 $27 50 
i 180317 400 280 32 50 
i 173861 500 350 24 00 
if 174889 600 420 24 00 
\\ 175759 750 525 35 00 
RE WOO timer rye Os ok ke Bie * 1000* COO! Be: Rog od Cie ‘ 
ul 272153 1200 800 15 00 
y 6 ate tatent’ * 1500 1000 A of 
} ; | For Box Style No. 58653* : 
91354 500 350 $15 OO 
91355 600 420 15 00 
\ Mi 175521 800 575 15 0O na 
EME tent cy 8h) ae ASRS * 1000 BOG Goan nema thane tito 
LS ah Te a 1200 S00¢ wiles te aan 
SE MM Teg ee ee * 1600 1100 roe ‘ 
*Note—Additional fuse capacities for these boxes are or- 
; dinarily obtained by using two suitable fuses in parallel and ’ 
; soldered together at one end. StyLe No. 169235-C j 
i | Hh . 227-6A 
kai | 
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FATLWAY FUSE BOXES AND FUSES—Continued 


OUTLINE DIMENSIONS 





StyLe Nos. 169235C anp 175758C 


DIMENSIONS IN INCHES 


Style No. A B Cc D E F G H 
169235C 13 6% 3% 115% 7% 2% 1034 vs 
175758C 19 7% 5 17% 10 2% 1444 #% 





StTyLeE No, 126561-B 


Dimensions given are for reference only. For official dimensions apply to the nearest district office. 
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RAILWAY FUSE BOXES AND FUSES—Continued 


COPPER WIRE TYPE FUSE BOXES 


The copper-wire type fuse boxes consist of two 
cast-iron shells fastened together with a toggle hinge. 
The cable leads are attached to two wedge-shaped 
terminals supported by a hardwood block in the 
upper or stationary half. The fuse—a straight 
piece of copper wire—is laid between two grooved 
terminals in the lower half, and these are pressed 
against the upper terminals when the box is closed, 


this fuse box is completely enclosed by the two iron 
shells. 

To renew a fuse it is only necessary to open the 
box, drop a piece of straight copper wire in place, 
and close the box. This is a particularly desirable 
feature in cold or stormy weather. When the box 
is open, the contacts on which the fuse is supported 
are disconnected from the circuit. 


thus clamping the fuse and completing the circuit 
through it. 
Except for the vent extending through the bottom, 


Style number and list price of fuse box do not 
include fuses. 





STYLE No. 3794—CLosep STYLE No. 3794—OpEn 





PRICES 
APPLICATION— 
Continuous Size Copper ToTaL HORSEPOWER PER Eacu— 7 
‘ Style Capacity Wire for EQUIPMENT _ Net List 
1% No. Amperes Fuses 500 V. 250 V. Weight Lbs. Price 
3794 100 No. 12 to No. 18 15to 70 7% to 35 10 $25 OO 
5624 250 No. 6to No. 11 70 to 240 35 to 120 10 27 00 


Fuses for Copper Wire Boxes 


Approximate ratings of copper wire fuses to blow in 30 seconds at 100 per cent overload in above 
fuse boxes. 


ee 





fi Size of Approx. Size of Approx. 
i Wire Rating Wire Rating 
B. &S. Amperes B. &§S. Amperes 
No. 18 33 No. 11 139 
No. 17 44 No. 10 174 
tH] No. 16 50 No. 9 217 
No. 15 60 No. 8 270 
. No. 14 74 No. 7 336 
. No. 13 90 No. 6 433 
| A No. 12 111 ¥ 
¥ | se 
i OUTLINE DIMENSIONS 
} 
i 
| Dr &-C3K. for"? Wood Sc 


+<Sanio 





STYLe Nos. 3794 ann 5624 


Order by Style Number 


227-4 
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ENCLOSED FUSE BOXES 


The enclosed fuse boxes consist of cast-iron frames _ holds the cover securely in position and at the same 
with hinged sheet-iron covers. The fuse clips or time allows it to be readily opened without tools. 
jaws are carried on porcelain insulators, and porce- Thecover swings away from the box so that the fuse 
lain bushings are provided for carrying the cable can easily be handled. 
leads through the frame. Style number and list price of fuse box do not 

The box is equipped with a toggle latch which include fuses. 





StyLe No, 50337—CLOsSED StYLE No. 50337—OPEN 


PRICES 
Enclosed Fuse Boxes 


















Application— 
‘ Total Nominal Horsepower = fee 
Continuous Range of Per Equip- EAcuH 
Capacity Fuses foent at Net List 
Style No. Amperes Amperes 3 600 Volts Weight Lbs Price 
50337 400 201-400 120 to 300 30 $40 OO 
58496 600 401-600 360 to 480 35 45 00 
Fuses 
Application— 
Total Nominal Horsepower 
Per Equip- 
Ratings ment at List 
Style No. Amperes 600 Volts ° Price 
37210 225 120 i 
37211 250 145 to 180 % 
37212 300 190 Ay 
37213 350 240 a 
37214 400 290 to 300 a 
37215 500 360 8 
37216 600 480 9 
| B 
2 : 
; wn 
. OUTLINE DIMENSIONS 
| 
} 
J- Inside Diam. 
of Bushing 
} 
DIMENSIONS IN INCHES 
Style No. A B c D E F G H I J K 1 M 
| 50337 17% = 8 644 16 4% AS 4i8 % Iie % ve 1634 30° 
| 68496 1914 9% TR 20 445 43 5 34 1 134 an 18% 30° 


Order by Style Number 


. 227-3 





Re 





pe 
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RAILWAY FUSE BOXES AND FUSES--Continued 


AUXILIARY CIRCUIT FUSE BOXES 


Small capacity fuse boxes are often required in 
connection with lighting, control and auxiliary cir- 
cuits. For use particularly on 1200 and 1500 volt 
car equipments and circuits up to 3000 volts the 
following self contained boxes are recommended. 


The boxes are enclosed and may be mounted 
underneath car floors or other places as long as the 
exhaust holes for expulsion of the gases are free 
from obstruction for a distance of 10 inches. The 
holes should preferably point downwards or horizon- 
tally. Boxes are well built and have hinged covers 
fastened with substantial toggle latch. 


Inside the box is mounted a porcelain supported 
expulsion type fuse tube, which uses aluminum 
wire as the fusible element. For complete descrip- 
tion of this method of fuse protection, and of similar 
fuse boxes refer to pages in this catalogue under 
expulsion fuse blocks and transformer fuse blocks. 


Style No, Type No. Features 
200643 230-A Single Circuit 
231158 231-A Two Circuit 
LOBE Ze} aa ee Extra Fuse Tube 


*See price under ‘‘Type OD Safety-First Fuse Boxes” in this catalogue. 


The type 230-A fuse box is single pole. 


The type 231-A fuse box is for two separate 
circuits; it has two supports and fuse tubes connect- 
ed at one end with a strap connection. 


Style number and list price include fuse box com- 
plete with fuse tube or tubes except without fuse 
wire or asbestos sleeving for the same. For data on 
aluminum fuse wire see pages of Catalog Sect. 1-B 
on “Fuse Wire, Fuse Ribbon and Link Fuses.’’ 
About 8 inches length of wire is required for each 
fuse. Before inserting the fuse wire it should be 
encased in asbestos sleeving; the asbestos prevents 
the gradual charring of the fuse tube by an over- 
heated fuse and thereby lengthens the life and pre- 
vents a burning out of the fuse tube or chamber. 
For asbestos sleeving refer to catalog section on 
“Insulating Materials and Supplies.’ 


Capacity Amperes —— Eaco ——, 
Volts Continuous Weight List Price 
3000 30 12 $43 20 
3000 30 17 34 6 25 

A Ne 1% x 


OUTLINE DIMENSIONS 





227-7A 
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MAIN CUTOUT KNIFE SWITCHES 
For 600 and 1500 Volt Service 


Every car equipment should have provision for 
isolating all apparatus in order to make adjust- 
ments, tests, or inspection. For multiple unit 
equipments where no canopy switches are used a 
plain enclosed knife switch is generally mounted 
under the car to be used as a main cutout. The 
switches described below are especially arranged 
for railway work. Whenever a cabinet or panel 
board is employed for other car circuits, a plain 
knife switch may be used. Suitable switches are 
the Type A, front or rear connected switches for 600 
volt, listed in this catalogue under ‘‘ Knife Switches.’» 


Switches have approved forms of break and hinge 
jaws, liberally proportioned with respect to strength 
and contact area with the blades used. The break 
jaws have flared lips. The best grade copper and 
other materials are used and the whole design follows 
latest switch practice. 


Boxes are solidly constructed from hard wood, 
given a protective treatment and finished with a dull 
black paint. Tie bolts are used to reinforce the 
wood screw fastenings. Covers are hinged on one 
side and secured on the other with substantial toggle 
latches. Bushings for the incoming cables are 
properly located in one of the box sides. In order 
to economize in space the boxes are arranged so 
that blades and handles swing outside through a 
slot when opened. When the switch is closed all 
parts are covered. The Type 496-I switch has the 
usual wooden handle grip. The 496-C and H 
Switches can be used on 1500 volts and are operated 
with a separate hook and handle similar to dis- 








Type 496-I Main Curout SwitcH 


connecting switches. This switch hook is included 
with the switch. 

It is recommended that boxes be mounted ver- 
tically so that handles are up when switch is in closed 
position. 

Terminals 

The switches have plain studs with nuts and lock 
washers to fasten copper tube terminals, which 
should be selected to suit the size of cable to be used. 
A range of suitable terminals is given below: 

Style number and list price include complete 
switch, omitting terminals. 


APPLICATION —— BACH =—= 
Cont. Totalhp. Wt. List 


Style No. Type No. Amperes at600V. Lbs. Price 
284908 496-1 400 400 25 $32 00 
191048* 496-C 200 . 200 25 33 50 
291963* 496-H 400 400 28 40 00 


*Insulated for 1500 volts. 


Copper Tube Terminals 


List 

Nominal Inside Circular Mills Price 

Amperes Diameter Stranded Cable Style No. Each 
100 384 83000 229113 $0 40 
125 .402 105000 229116 28 
170 432 133000 243986 25 
220 558 211000 269917 60 
275 734 300000 243988 sorets 
325 .87 400000 229125 75 
400 .918 500000 229127 1 00 
450 1.02 600000 229129 Ae eee 


DIMENSIONS IN INCHES ———————____———_ 


Type A B C D E F G 

496-I 1944 16% 6% 4% 2%, 18 54% 
496-C 19364 1644) sign are 2348 574 
496-H 204% 16% 93% 3% 3% 18% 5% 


I if K L M N O P Q 

149 734 ATG Oe 1 ne Sts 9% THs 

1454 7 TPMT 1 1S tk cont ae 

73% . 16 8% 71% 17% 1% 3% 3% 


220-4A 


i i il nk — 


ee ee me eS 
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RAILWAY TYPE SWITCHES 
600 VOLTS, A.C. OR D.C. 





STYLE No. 5793-A—Canopy Switcu WitHout MaGnetic Blow-Out 


CANOPY SWITCHES WITHOUT MAGNETIC BLOW-OUT COILS 


Application—These canopy switches are used in 
railway or mining service as a disconnecting switch 
where no current is to be broken. T hey have no 
magnetic blow-out and should not, therefore, be 
used to open ciruits carrying current. 


The single-throw switches are used on electric 
systems that have ground return circuits only; and 
the double-throw switches are used where both 
ground and metallic circuits are employed. The 
double-throw switches are also used on mining loco- 
motives to transfer the ‘connections of the motor 
circuit from the trolley to the gathering-reel. 


Construction—These switches are simple knife- 
blade switches pivoted at a point near the handle. 


Bese 


The single-throw switches are mounted between 
blocks of slate, the whole enclosed within an iron 
case; and the double-throw switches are mounted 
in a box made of insulating board. Perfectly fire- 
proof construction is obtained in both forms. All 
exposed parts of the switches are ‘“‘dead”’ so that 
they can be handled safely even in the dark. 


Capacity—Single-throw switches are listed having 
capacities of 150 and 250 amperes. The outside 
dimensions of these switches are the same but the 
250-ampere switch is provided with heavy terminals 
bored to receive a larger wire than the 150-ampere 
switch, The double-throw switch is made for 200 
amperes only. 





Type 492-A—Canopy Switcu, DousBLe-TuHrow 


race ee 
ed Capacity Approx. Net 
Style No. ' Description Amperes Weight, Lbs. List Price 
5793-A Single-pole, single-throw 150 20 $17 50 
5225-A Single-pole, single-throw 250 20 18 25 
180281- Single-pole, double-throw, Type 492-A 200 13 35 25 
220-1A 
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CANOPY SWITCHES WITH MAGNETIC BLOW-OUT COILS 


Application—These switches have the same appli- 
cation as those previously described, but, having 
blow-out coils, they can be used to break their 
rated current occasionally. Type 503-A is used in 
particular on electric systems that employ a metallic 
return circuit, both sides of the line being opened or 
closed at the same time. 

Construction—These switches consist of knife- 





Type 503 SwitcH, COMPLETE 





Type 493-C SwitcH, COMPLETE 


The blow-out coils are wound on slotted iron cores 
so that the switch may be operated on either alter- 
nating or direct-current circuits. 

Types—These switches are designated as types 
503, 503-A, 503-B and 493-C. Types 503 and 
503-B differ only in the capacity of the blow-out 
coils. Type 503-A is a two-pole switch made up 
by mounting two type 503 switches side by side 


blade switches mounted in vulcabeston boxes and 
with magnetic blowouts made up of two coils each, 
one on each side of the switch jaw. These are wound 
so as to produce a strong magnetic field across the 
point where the circuit is opened, thus fitting these 
switches to open heavy currents. The complete 
switch is enclosed in a cast-iron case with four lugs 
on its back for mounting. 





Type 493-C SwitcH, CovER REMOVED 


in the same horizontal plane and same case, with 
their handles connected by an insulating link. 
Type 493-C differs from the other three in being of 
smaller capacity and size. Type 493-C has the line 
terminals outside instead of within the case. Refer 
to type 495 control switches for additional canopy 
switches for small capacity apparatus such as 
blowers and air compressors. 


Capacity ———_ Eaco ——_ 

: eee Amperes Approx. Net 
Style No. Type Description Per Pole Weight, Lbs. List Price 
238692 493-C Single-pole, single-throw 60 8 $ 45 OO 
120962 503-B Single-pole, single-throw 100 25 50 OO 
83805 503 Single-pole, single-throw 200 25 60 00 
120961 503-A Two-pole, single-throw 200 60 100 00 
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RAILWAY-TYPE SWITCHES—Continued 


OUTLINE DIMENSIONS 





STYLE No. 239000 


STYLE No. 238692 


‘To rodius center of %5" slot 
gi 
16 
ee 





2 


STYLE Nos. 83805 AND 120962 


STYLE No. 120961 


These dimensions are for reference only. For official dimensions apply to the nearest district office. 


220-3 
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TYPE 494 CONTROL SWITCHES 
FOR 600 VOLTS 


This line meets fully the requirements of a switch 
for auxiliary and control circuits in 600 volt railway 
service. They include in the same case a 600 volt 
fuse for final protection against short circuits and 
overload. The chief characteristic is the switch 
action with effective magnetic blow out. 

The main case or switch box is made of moulded 
insulating composition taking a very smooth brown 
finish. Partitions divide the interior into three com- 
partments. The back cover which is held by screws 
Opens upon one section containing formed and taped 
blowout coils. These are carried on a magnetic 
circuit. An iron plate on the front cover constitutes 
another part of this circuit. Pole pieces are located 
to distribute the flux in order to obtain the most 
advantageous blowout action. 








TypPre 494-B ContTROL SwitcH—FRoNT VIEW 







Type 494-C—Is a single pole switch similar to the 
494-B, except that the reset position is omitted, 
making it ‘‘single throw.”’ 

Types 494-D D-2, D-3—These switches have 
™m three positions and are commonly used as selector 
or transfer switches, for instance, in the control of 
yremotely operated shoe trolley change overs. They 
are essentially two way switches with an “off” 
position. 

Style number and: list price include switch com- 
plete with fuse. 





Type 494-D ControL SwITCH—INTERIOR VIEW 


“ 


a 
A spring button latch extending through the (ed 
flat front cover allows the latter to be removed 
easily, rendering the main part of the switch box Holes for 


readily accessible. The fuse and clips in one of the Mounting. 


front compartments are standard for 600 volts. 
In the other division are the main switch lever, 
mechanism and butt contacts. A pawl and spring 
acting on a roller and pin attached to the switch 
lever are used to register the points and to assist 
in the switch action. 

Types 494-B and 494-B-2—These switches are 
ordinarily used as the ‘‘Control Cut-out and Reset 
Switches” for remote control equipments. They have 
an “off” position with handle ih the center. Throwing 
the handle to the right makes positive connections 
for customary use. In the other direction a spring 


| 
return acts upon the switch lever, so that the reset Meset OFF Closed 





contact is obtained only while held by hand. 10 =o} 13° 

Continuous DIMENSIONS IN INCHES Style No. Weight List 
Style No. Type No. Amps. A B of Fuse Lbs. Price 
192486 494-B 8 94 3% 37192 64 $30 00 
263532 494-B-2 15 9% 33% 37194 6% 30 00 
291965 494-C 8 9% 3x5 37192 ‘5% 30 00 
263328 =. 494-D 1 105% 4% 37186 64 30 00 
263329 494-D-2 4 1075 43% 37189 6% 30 00 
263330 494-D-3 15 10% 4%% 37194 6% 30 00 
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TYPE 495 CONTROL SWITCHES 


FOR 600 





Where single point control switches can be used 

(with outside fuse protection, if required) the type 

495 switches are applicable. These are compactly 

Nii arranged in a metal case and are provided with 
i magnetic blowouts. The switch mechanism is con- 
We tained in a moulded composition structure, which 
forms the arc chute. It is a good arc-resisting mate- 


rial. The blowout coil is also supported from this 
structure. 
The types 495 and 495-C switches have compres- 
\ es sion springs arranged to return the handle to the 
Th “off”’ position. They are commonly used as “‘re- 
€ 
Style No. Type No. Features 
162591 495 Spring return 
292095 495-C Spring return 
292096 495-B-2 On or Off 
239000 495-B On or Off 
i 


VOLTS 





setting’ switches in connection with power operated 
circuit breakers and line switches of car equipments. 

Types 495-B and B-2 have a light torsion 
spring to assist the switch action in breaking the 
arc and to hold the lever in the ‘‘off” position. 
They are arranged to remain in the “in” position, 
and are suitablé for use on compressor or blower 
motor and similar circuits. 

Although designed principally for 600 volt rail- 
way service these switches can be applied on any 
circuit as long as the rated current capacity and 
voltage are not exceeded. 


Continuous Weight List 
Amperes Lbs. Price 
4 44 $20 00 
15 4% 20 00 
6 5 20 00 
30 5 20 00 


OUTLINE DIMENSIONS 





220-7A 
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TYPE 449-A CONTROL AND RESET SWITCH 


TYPE 543-A AUXILIARY CONTROL SWITCHES 
FOR 1200-1500 VOLTS 





Type 543-A AUXILIARY CONTROL SWITCH 


The switches listed below are similar in purpose 
and design to the types 494 and 495 switches except 
that greater clearances and insulation strength are 
afforded. They adequately perform the duty of 
control switches on high voltage equipments and 
are recommended for use as transfer or two way 
switches for lighting and auxiliary circuits. No 
fuses are included in the switches. When external 
fuse protection is desired, Style numbers 200643 or 
231158 listed under fuse boxes may be used. 

Type 499-A is regularly used as the control cut- 
out and reset switch for multiple unit control ap- 
paratus. When thrown to the left hand side or 
reset position, the handle returns to the middle or 
“off” position upon being released. Upon throw- 
ing to the right hand side the switch lever is re- 
tained in the ‘‘on’’ position for regular operation 
until the motorman throws the handle ‘‘off.” A 


spring acting directly on the lever keeps the handle 
in the middle position unless thrown. This same 
spring in conjunction with a secondary spring con- 
tact assists in breaking the current arc by giving a 
snap action and accelerated motion to the switch 
lever. 


The type 543-A switches are similar to the fore- 
going switch, but are arranged as double-throw 
switches with central ‘‘offt’’ position. The switch 
remains in the position to which it is set. It pos- 
sesses the same effective arc breaking feature 
described for the type 499-A. 


All switches have liberal blow-out capacity. The 
enclosing case is built up from composition lumber, 
and so designed in connection with the guarded 
handle as to protect the operator from contact with 
“‘live”’ parts. 








EACH 


ae aan} 

Continuous Weight List 

Style No. Type No. Features Amperes Pounds Price 
176972 499-A Spring return for reset 10 1134 $37 50 
195643 543-A2 Double throw 1 12 50 OO 
176970 543-A Double throw 5 12 50 00 
176973 543-A3 16 12 50 00 


Double throw 





193 Dia. drilled holes for mounting screws 


a 


(MmeaiG a Got a ae ft 





' 
1 
' 
‘ 
' 
1 
' 
' 
tr 
‘ 
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TRAIN LINE JUNCTION BOXES 





Type 426-D. Cast Iron JuNcTION Box—CLosep 


Junction boxes are primarily designed for making 
control circuit connections in car wiring. Their 
use wherever taps or branch circuits from multi- 
conductor cables in conduit are to be made is a 
convenience of the highest order both in ease of 
equipping and later upkeep. This is especially true 
in the case of wiring on multiple unit car equipments 
where a secure installation of control circuits is so 
essential. 

The types 426 and 431 Junction boxes are shallow 
cast iron boxes with various sizes of conduit taps 
around the sides, and types 46 and 651 are sim- 
ilarly made from thick sheet steel. Pipe flanges 
are provided. Excepting in the type 651, the covers 
are hinged on one side and clamped on the other 
with wing nuts running on hinged screws as shown 
in the illustrations. The screws are riveted at the 
ends in order to prevent loss of the wing nuts. The 
type 651 box has a cover fastened with tap bolts 





Tyer 46-C JuNcTION Box—Cover OPEN 





TyPE 426-D JuNcTION Box—Cover OPEN 


from the front and can be used for flush mounting 
or for inserting in floors or panels. 

Two or more rows of terminal studs are mounted 
on a carefully treated:wood base. Three clips are 
supplied per stud. They are designed for soldering 
to wires of up to 20 amperes nominal capacity, 
600 volt insulation. The terminal screws themselves 
are secured with lock washers, and the connection 
clips are fastened with lock nuts. A convenient tool 
for these terminal nuts is socket wrench, style 
No. 77533, listed under Control Tools. 

The type 426-D Junction Box, style No. 134218, 
is standard for most car equipments supplied by this 
company. The use of this box is strongly urged, 
since it may be arranged with pipe plugs or reducers 
to secure so many combinations. If it or the other 
junction boxes listed do not meet the particular 
needs, inquiries are solicited for boxes to suit special 
layouts. 


Style number and list price include complete 
junction box. Refer to outline drawings for size of 
pipe taps regularly furnished. 








Style Type No. of Weight List 
No. No. Studs Number Size in Inches Pounds Price 
125235 426-A 10 8 1 27 $19 00 
134218 426-D 14 : ie} 27 21 50 
199362 426-G 20 ‘ ii 28 22 75 
64421 431 20 8 114 40 29 00 
214241 431-B 30 8 114 42 33 75 
288730 46-C 23 {tf ao} 27 30 00 
274228 651-A 20 8 1% 26 26 00 

220-9A 
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TRAIN LINE JUNCTION BOXES—Continued 


OUTLINE DIMENSIONS 


8 OUTLETS 





Type 651-A Junction Box 


Type 46-C Junction Box 















































426-D aND 426-G JuNcTION Box 


Type 426-A, 





Size of Pipe—Inches 


Type 431 AND 431-B Junction Box 


6 5 eel oe) 


A 


1 
1 
1 


Type 

426-A 
426-D 
426-G 
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STANDARD RESISTORS FOR RAILWAY SERVICE 


Three Point Suspension Type 





Fic, 1—STANDARD RESISTOR FOR RaiLway SERVICE 


General Construction—Resistors* supplied by 
the Westinghouse Electric & Manufacturing Com- 
pany for railway equipments are assembled by 
stacking’’ on three mica-insulated tie rods (See 
Fig. 1) groups of from 10 to 30 cast-iron resistor 
grids. There are several different forms of grids, 
each having a different resistance. One is shown 
in Fig. 2. The tie rods are supported, at each end, 
by sheet steel end frames. All members are securely 
clamped together by means of nuts screwing on the 
tie-rod ends. Spring washers arranged under the 
nuts and between the two outside grids and the end 
frames tend to counteract the tendency of the com- 
ponents to become loose because of the vibration 
incident to railway conditions, or because of ex- 
pansion. 


“é 





Fic. 2—E1cut INcH THREE-PoInT Resistor GRID 


The triangularly arranged tie-rods provide a 
rigid support for the grids at both top and bottom. 
Because of the fact that the grids are supported at 
three points the appliance is sometimes called a 
“three-point resistor.” 

Frames of required resistance values’ or cur- 
rent carrying capacities may be built up by selecting 
a suitable number of the proper type of individual 
grids. The grids may be assembled and connected 
so that they will either be all in series or in series- 
parallel combination. No combustible material 
enters into the construction of the resistor. It will 
carry heavy overloads for long periods without being 
adversely affected thereby. 


Grids used in assembling the resistor are cast in 
the form shown in Fig. 2 from a tough freely-flowing 
iron. Those usually supplied by the Westinghouse 
Electric & Manufacturing Company for use with car 
equipments measure 8 inches between the centers 
of the two upper of the three-bolt holes and also 8 
inches vertically between the center lines of the 
upper holes and lower hole. Because of this dimen- 
sion these grids are designated as ‘eight inch.” 

The grid crossection affects both the electrical, 
resistance and mechanical strength; the smaller 
crossection being the higher resistance. Naturally 
the smallef crossection is the weaker mechanically 
and where it is necessary to use small crossection 
grids it is desirable to use a tougher metal than cast 
iron. Cast nickel alloy grids are available for this. 

The 5-inch grids have smaller dimensions and are 
suitable for mine locomotives, low floor cars and 
other places where clearance requirements necessi- 
tate their use. 

Connections—The faces of the bosses are sur- 
face ground and of ample proportions.. The bosses 
are not slotted, thus avoiding incorrect assembling 
and assurance that total area of boss is available 
for electrical contact. A mica washer is inserted 
between the bosses of adjacent grids wherever 
insulation is necessary. This applies to the two 
upper bosses only, as mica washers are always used 
between the lower bosses of adjacent grids. In 
order to obtain current carrying capacity grids 
are often connected in parallel. (See Fig. 3.) 


in i i tit i: 


Pa 


a HO 


Dek Washer Terminal-r3 


All Grids in Series Two Grids in Parallel 
Fic. 3— DraGram ILLusTRATING METHOD OF MAKING 
CONNECTIONS BETWEEN GRIDS 





*In future Westinghouse Electric & Manufacturing Co. publications the words ‘‘Resistance,"’ “Resistor” and ‘‘Rheostat”’ 


will have meanings as indicated below:— 


A Resistance is a physical property of a body by virtue of which the body limits the intensity of an electric current. 
A Resistor is a body interposed in a circuit for the purpose of introducing resistance. 
A Rheostat is a combination of a resistor and a device whereby the effective resistance of the resistor can be varied. 
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STANDARD RESISTORS FOR RAILWAY SERVICE—Continued 


Terminals—Taps are taken off by means of 
improved clamp type terminals, shown in Fig. 5, 
which may be inserted between any two grids after 
loosening the nuts on the corresponding tie-rod. The 
terminals can be swiveled around the rod into any 
position desired. They are adjustable to various 
sizes of cable and are so designed as to make the 
use of sleeves and solder unnecessary on the re- 
sistor leads entering the terminals. 


End frames for standard resistors are formed from 
sheet steel and then galvanized. They are prac- 
tically indestructible. The use of sheet steel for the 
end frames reduces the weight of the supporting 
structure to a minimum and renders that of the 
active material an exceptionally large percentage of 
the total. The upper portion of each end plate is 
bent over, as shown in Fig. 1, to form a flange. Two 
oblong bolt-holes (See Fig. 6) are punched in this 
flange so that the completed resistor or ‘‘frame”’ of 
grids (Fig. 1) may be bolted to the resistor hangers 
on the car. Steel bushings set in the tie-rod holes 
provide a generous bearing area at the points where 
the tie rods are supported and prevent.any possibility 
of the frame chafing through the tie-rod insulation. 


With. 5-inch grids a special double frame (See 
Fig. 5) is ordinarily used when the grids can be put 
into this type frame which accommodates from 28 
to 66 grids. This simplifies the installation and 
results in a very compact resistor. 





By 
ne 


Fic. 4—Dousie FRAME FoR 5-INCH GRIDS 


Tie rods for this service are made of round iron 
stock ¥% inch in diameter and are mica insulated. 
This member is generously proportioned so that 
it is practically indestructible. 


Finish—After being formed and after the. steel 
bushings have been set in them, the end frames are 
heavily galvanized. Resistor grids are dipped in 
aluminum paint. This finish has given excellent 
satisfaction. The tie-rods are given a heavy coat of 
asphaltum varnish after assembling. 


Insulation—Mica is used for insulation through- 
out. This material successfully withstands the effect 
of the high temperatures to which a resistor is some- 
times subjected. Each tie-rod is heavily insulated 
with built up sheets of mica, wrapped around the 
rod. Where insulation is required between adjacent 





Fic. 5—ForkKep TERMINAL FOR RESISTOR 


grids, mica washers are used. Mica washers are also 
used for insulating-the grids from the end frames. 
(See Fig. 6). Each frame during inspection is sub- 
jected to an insulation test at a pressure of 2400 
volts. This pressure is applied between the grids 
and the tie-rods and between the tie-rods and the 
end frames. 


Railway type grid resistor frames are furnished 
with additional mounting insulation for use in 
hanging the resistor. Porcelain washers and in- 
sulating details complete but without hardware 
are included. The length of insulating tube with 
8-inch resistors is sufficient for 14-inch diameter bolts 
up to 5 inches in length and with 5-inch resistors 
accommodates 3 inch bolts 414 inches long or less. 


Name Plate—On the end of each frame of grids 
a name plate gives the ohmic value per step, the 
pattern number and the arrangement of the grids 
in the steps of the resistor in that frame. This 
affords a ready reference for the inspectors going 
over the equipment. 


The proper resistance values for use on the 
various controller notches, with any given railway 
equipment, are not determined merely by the horse- 
power of the motors and the type of their controller, 
as is sometimes supposed. The function of the re- 
sistance is to limit the current taken by the motors 
to such an amount that the tractive effort developed 
by them will not exceed a certain value per ton of 
car weight, which experience has shown to be desir- 
able. It is, therefore, necessary in selecting a set of 
resistors for a given motor equipment, to consider 
the gear ratio of the motors and the weight of the car, 
line voltage (average, and maximum), wheel diam- 
eter and service in addition to the other conditions. 
It is impossible to specify a resistor of proper resist- 
ance for a given application without this data. The 
following is a typical form of order reading. If 
orders are entered with all blanks properly filled 
out, there will be no delay in furnishing the most 
satisfactory and economical design possible. 





“___ Sets of inch grid resistors for use 
with —— number—— motors, gear ratio to——— 
wheel diameter and inches, line voltage -—— 
maximum to volts average and type—— con- 
troller on car weighing tons complete with 
equipment but without load.”’ 
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Type 
of 
Motor 


506-A2 
506-A2 
506-A2 
514-A 
514-A 
514-C 
532-B 
532-A 
632-B 
306-V 
306-V 


506-A2 
506-A 
506-C2 
514-A 


514-C 


514-C 
632-B 
532-B 
306-V 
306-V 
306-V 


"Five inch grids used in this set. 


Kw. 
at 600 
Volts 


19 
19 
19 
30 
30 
30 
37 
37 
37 
48 
48 


19 
19 
19 
30 


30 


30 
37 
37 
48 
48 
48 





Hp. 
at 600 
Volts 


od 
25 
25 
40 
40 
40 
50 
50 
50 


» 165 


65 


65 


Average 
Line 
Voltage 


500 
500 
500 
500 
$25 
550 
500 
550 
525 
500 
550 


For Four-Motor Car Equipments 


500 
470 
575 
D410 


550 


550 
525 
525 
508 
600 
560 


reading given on a preceding page. 
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Gear 
Ratio 


14.68 
14.68 
14°68 
15.58 
15.58 
15.76 
15.69 

18.54 


17 Or 


26.58 
15.69 


14.68 
14.58 
13.78 
15.58 


15.76 


19.72 
21.64 
16.69 
20.64 
15.69 
18.66 


Wheel 
Diam. 
_Inches 


24 
24 
26 
26 
26 
33 
33 
28 
33 
33 
33 


33 


16. 
15. 
is. 
16. 
rat 
20. 
19. 
23. 
29. 
26. 
24, 
’ 1 First 3 sets listed are in the dowble frame. 

Note—Use the above resistor data for estimating purposes only, and when ordering, fill in blanks in suggested form of order 


STANDARD RESISTORS FOR RAILWAY SERVICE—Continued 


TYPICAL DATA OF COMPLETE SETS OF RESISTORS 
For Two-Motor Car Equipments 


Car 
Weight 
Tons 


10.7 


6.9 
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N . 
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January, 1920 


Total 
Resist- 


ance 


6.40 
9.75 
9.18 
8.34 
7.08 
6.26 
4.59 
5.00 
5.16 
3.02 
6.36 


3.99 
3.34 
4.73 
4.50 
4.22 


2.96 
2.6 

3.08 
1.72 
3.25 
2.40 
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BUS LINE RECEPTACLES AND JUMPERS 


. 600. Volts LLL nT 


For transferring power circuits from one car to 
another a flexible length of cable is used with a plug 
at each end, the whole called a jumper. The jumper 
plugs engage with a suitable receptacle fitting at 
either end of the car. Cars will generally have to be 
equipped with two receptacles at each end if it is 
necessary to avoid interference with end doors, 


Selection of the type and form of receptacle de- 
pends on the size of motor equipment and operating 
arrangements, as well as upon the mounting loca- 
tion on the car. In regard to the latter factor the 
dashboard form is recommended for general use. 
This form has a flange arranged for fastening against 
a vertical support as when it is inserted in the car 
dashboard. The alternative or bumper type has a 
bracket and lugs designed for attachment under a 
horizontal support, and is quite commonly sus- 
pended under the car-platform or bumpers. 


When the larger motor equipments are involved 
and when power must be supplied to more than one 
trailing motor car, the capacity of bus line fittings 
must be of corresponding size. 


Not only the curvature of the track, but also the 
truck center distance, the overhang from truck to 


location of receptacle, the type and length of car 
couplers, and other factors influence the flexible 
length of cable between jumper heads or plugs, and 
consequently the overall length of jumper by which 
length they are generally ordered. This length is 
preferably determined by actual measurements and 
should be forwarded to factory if special jumpers 
are to be made up. In general, the minimum work- 
able length of jumper is desirable, and receptacles 
should be mounted as high on the dashboard as 
possible. 


Among the notable construction details of the bus 
line receptacles are the phosphor bronze contact 
pins, split in order to obtain a tight spring effect, in- 
suring good contact. These engage with brass con- 
tact blocks which also receive the cable by soldering 
atthe rear end. Moulded material insulation is 
employed liberally and arranged so that the cover 
lid of the receptacle is entirely insulated from the 
main body casting. This prevents an arc being 
drawn to ground if the jumper is removed while 
current for compressor or lightsis passing. Unless 
otherwise advised, the maximum size cable is used, 
extra flexible for jumpers and a stiffer stranded 
cable for receptacles. 


TYPE 410 RECEPTACLES AND TYPE 411 JUMPERS 


The type 411 jumper is used with the various 
forms of type 410 receptacles. Two forms of the 
latter are listed; both for dashboard mounting. 
The type 410-C has the conduit outlet directly to the 
rear, while a curved casting is furnished with type 
410-D, This will be assembled so ‘that it has a 


direction towards the right hand when viewed from 
the front, although it may be adjusted to any of the 
three other quadrants. The bumper form of mount- 
ing is considered special, but can be supplied with 
conduit outlet to the rear. 


Nominal —-—Eacu——— 

Length Amperes Mounting Conduit Type Style Weight List 

Description Overall Continuous _ Form Direction No. No. Lbs. Price 
Récentacle sy), BSG O ft.* 200 Dashboard Rear 410-C 114102 7 $21 50 
ROEM DEAGIG, 15 gers «cia are ei creole es 6 ft. 6 in.* 200 Dashboard Right Hand side 410-D 113495 12 30 00 
TREEATHADIE «dca oc Suto Hee bate 8 ft. 0 in.* 200 Dashboard Right Hand side 410-D 139281 13% 31.50 
ISCEEDUACIC oh bie ibis. ¥ 83 oes 9 ft. O in.* 200 Dashboard Right Hand side 410-D 157275 14 33 00 
MTAEEVIOMIEG Herc tere ss bok Soden, cigoo 3 6 ft. O in. 200 CPN ies Nel RMR tae aterace 411 113496 7% 28 75 
ORRIN Bei ays sc asec) od 9S) 20 8 ft. max. Oda MMS do oe, Ae ek RMR TG Sc slots 11 281154 380 75 


Style 281154 is shipped with one jumperheed unattached, but with all details for cable to be cut off a suitable distance and 


jumper finished to the exact length required. 


*Length given for receptacles is the free length of cable attached to the receptacle, measured outside of the casting. Style No. 


114102 has no cable. 





TYPE 411 Jumper witH Type 410-D RecEepTacLe 
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BUS LINE RECEPTACLES AND JUMPERS—Continued 


TYPE 440 RECEPTACLES AND TYPE 441 JUMPERS 





N @ Type 440-B RECEPTACLE WitTH Lip RAISED 


‘ita ee These fittings are similar to the foregoing except sides the styles below, 1200 volt bus line fittings of 
Hit that additional contacts are used and the size is this capacity can be furnished. Both bumper and 
} i increased generally to accommodate the larger dashboard forms have been developed in this latter 
it capacity. class. 

The receptacles have the protective cover con- 
struction described previously. Special forms can be Type 441-B jumpers interchange with type 441 


supplied on order which meet various other mount- but differ in having a heavy casting arranged with 


lA e. ing arrangements than are shown and listed. Be- a driving lug to withstand hammering. 
5 Nominal 

Length Amps. Mounting Conduit ‘Type Style Weight List 

Description Overall* Continuous Form Direction No. No. Lbs. Price 
Receptacles: ss ice ce wee rate ee 0 ft. 400 Bumper Rear 440-B 73853 12 $26 50 
Receptacle... alk Tye dere eee ae 9 ft. 0 in.* 400 Bumper Rear 440-B 281156 22 41 00 
JUNIO eR Re ree reat conor he ee ate 8 5 ft. 11 in. ADO MEO Ga. see. sl ore 441 73854 1634 41 00 
| PUMPCT. n 2.6, ckcho noe os cagtewecne Merete 6 ft. max. BOO TEN cies layitige. . cherie 441 281155 17 33 00 
aaa eine et seio's ocak see's) ccaa Aaitine tevnhe seta eral 6 ft. 6 in. BOTA ss cite! hes unn ee 441-B 254688 18 ® 46 50 


Style 281155 is shipped with one jumper head unattached, but with all details for cable to be cut off a suitable distance and 
jumper finished to the exact length required. 
*Length given for receptacles is the free length of cable measured outside casting. 





I< Straight pipe 
thread 





TYPE 441 JUMPER TYPr 441-B JUMPER 
Pa ae aa 218-2A 
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TRAIN LINE RECEPTACLES AND JUMPERS 





Type 436-D TRAIN LINE RECEPTACLE, DASHBOARD TYPE 


Train line receptacles and jumpers are devices 
used for extending from car to car the multi-con- 
ductor control wires required for effecting multiple 
unit operation of the main controlling apparatus 
on cars of a train. The different systems of control 
and the use of auxiliary circuits necessitate various 
numbers of train line wires. 7, 9 and 12 point lines 
are in common use for 600 volt railway control, and 
the apparatus described below is that largely used 
in the Westinghouse electro-pneumatic control. 


The general information given under bus line 
fittings applies to train line details as regards the 
length of jumpers, and the mounting forms of 
receptacles. Since the manufacturer has better 
facilities for assembling the train line details with 
the multi-conductor cables, more attention should 
be paid in order to secure the proper length of 
cables already attached. 


A Receptacle is made of an iron casting in cylin- 
drical form with a back casting which is provided 





Type 448-D Train LINE RECEPTACLE, DASHBOARD ‘L'Y¥: 


for conduit attachment. Some forms are curved and 
permit of adjustment in four directions while 
others lead straight back. A hinged lid is provided 
to cover the front and contains a leather pad to act 
as packing. A spring keeps the cover shut unless a 
jumper plug is inserted in which event the com- 
bination assists in retaining the jumper. Should 
cars become uncoupled without pulling out the 
jumper, the latter will release itself from the 
spring cover, 

The jumper consists of two jumper heads at the 
ends of a suitable length of cable. The plug castings 
have guides to insure that they are inserted in the 
receptacle properly. The pins which transfer the 
individual circuits consequently mate properly 
with the contacts in the jumper. The jumper con- 
tacts are provided with an internal sliding member 
having a helical spring to force this sliding wedge 
into the points of the receptacle pin where the latter 
is split. Exceptionally reliable contacts are secured 
by this method of construction. 





Type 449 Train Line JUMPER 


218-3A 





Oe 





























1096 


eS 


Section 6-B 


Car Equipment Supplies 





January, 1920 


TRAIN LIN RECEPTACLES AND JUMPERS—Continued 





Type 444 TRAIN Linge RECEPTACLE FOR BUMPER MounriING, 
CLOSED 


Cables for train line details are made up in multi- 
conductor sets, each conductor consisting of 19 
strands of ”.0142 copper wire or equivalent. Each 
conductor is insulated and the bunch are made up 
into one cable with the use of binding tape, filler, 
and outer braids. In order to make the jumper cable 
extra flexible, very fine copper wires are used braided 
around a central steel core which itself is made of 
stranded wires. Special rubber insulation and 
braid are applied to these individual conductors 
and the proper number are made-up into the final 
jumper cable which has paper and rubber insulation 
layers and additional tape and double outer braids. 
In making up complete jumpers turns of phosphor 
bronze wire spaced a quarter inch apart are wound 





Type 444 Tratn. LINE RECEPTACLE WITH CoveR OPEN 


around the central portion of the jumper, this 
armor serving as a protection to the cable. 

Jumpers as listed under style number, unless 
otherwise ordered, have one pair of wires inter- 
changed; the remaining points are correspondingly 
connected. Inquiries for special jumpers complete 
(two jumper heads assembled with cable) should 
be addressed to nearest district office. Overall 
length of jumper measured over ends of jumper 
heads should be specified. 


No. of Mounting Conduit Style Type Wt., List 

Apparatus Length* Conductors Form Direction No. No. Lbs. Price 
Recéptacle; cee ences ok 0 ft. 7 Bumper R. H. Side 65608 436-B 114% $26 50 
Receptacle sis cs omic was 0 ft. 7 Bumper L. H. Side 65609 436-B 11 74 26 50 
Receptacle sn onan 0 ft. 7 Bumper Rear 65610 436-C 11% 24 00 
Receptacles es 45. cure aia 0 ft. a Dashboard Curved down 70555 436-D 12 26 50 
Receptacle! awl. ous 10 ft. Oin.* 7 Dashboard Curved down 61433 436-D 16 26 50 
WUT PAT saiinieds git nvesd aemiens 6 ft. O in. 7) eee LY 61434 437-A 15% 41 00 
Receptacle). hie cane 10 ft. Oin.* 9 Dashboard R. H. Side 87637 444-C 16% 26 50 
Receptacle sh.) J, 7 ft.) Oin* 9 Dashboard L. H. Side 97870 444-C 18 36 25 
Receptacles ons es canon 0 ft. Oin. 9 Dashboard Rear 254679 444-D 12 24 50 
Receptacle ite cscs Mle ee Of Oin: 9 Bumper(Inverted) Rear 61721 444-G 13 24 00 
Receptacles fy ate O ft. Oin. 9 Bumper Rear 61720 444 13 24 00 
MM Pers eer. cuir ial 6 ft. 10 in. De aed Bo RT 97878 445 14 37 50 
RRECEDtACIE ay a) vinkiy «eine 0 ft. Oin. 12 Bumper Rear 99008 448 114% 22 00 
Receptacles. tiny tt 0 ft. Oin. 12 Dashboard Curved down 93596 448-D 12% 20 75 
Receptacles) ube ie. 74t. Oin* 12 Dashboard Curved down 138877 448-D 17 8 60 
Receptaclev. fr ihei hails 9 ft. Oin.* 12 Dashboard Curved down 141426 448-D 18 36 25 
Receptacle Lage ams Oft. Oin. 12 Dashboard Rear 254683 448-F 11% 28 75 
Jumper 0. 22: Pear ate 5 fo.) 0-10; D2 cod. ss Ck RUE ake cla. <, 207313 449 20% 60 0O 
PUA DOT tender seve tea ieee ane 5 tte \Oun: 12) Pe te a esa 207314 449 21 61 75 

INDE es wee Ee: 6 ft. 10 in. Peete. . oe 138885 449 224 66 60 

MMper sya ee ee ee 8 ft. Ojin. pI Ay Mapai ieee et 141769 449 25 70 75 


*Length given for receptacles is the free length of cable measured outside of casting, 


218-4-A 
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TRAIN LINE RECEPTACLES AND JUMPERS—Continued 


OUTLINE DIMENSIONS 


IPE THREAD 


Ja 
rs 


-v 


15" PIPE THREAD 





\z, Pipe THREAD 







F Pipe SIZE 


OVERALL LENGTH OF 
JUMPER 
: 
64" 
—OVERALL LENGTH OF 
JUMPER 
63" 


Fic. 5 Fic, 6 
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nectors. 


thumb nuts. 





This main circuit connection box is essentially 
a conduit fitting designed to serve as a junction box 
for the flexible motor cables leading from the trucks 
to the car body. This box is to be installed per- 
manently along with the car wiring to main con- 
/ trollers, reversers and grid resistors. It is arranged 
Pe for the ready disconnection of the motor leads and 
eliminates the necessity of other separable con- 


A cast iron base constitutes the main part of the 
box. Access is obtained by removing the cast iron 
cover which is held by two eyebolts and secured 
The car cables enter from either end 
of the box at the top and fasten to terminal lugs 
carried on an insulated base. Brass sleeve bushings 


Btyle No. 


169764 


Car Equipment Supplies 


MOTOR CONNECTION BOX 


Type 151 


January, 1920 





are provided for soldering to these leads which are 
then clamped by the stationary terminal lugs. 
The incoming motor leads are to be fitted with the 
copper tube terminal supplied. These are designed 
for connection to the lower jaws of the stationary 
terminal lug, and are as readily removable as a 
knife blade type of fuse is from its holder. 


Soft rubber bushings in the lower part of the box 
clamp the motor leads when compressed by the 


OUTLINE DIMENSIONS 














iy Approx. 
Description Wt., Lbs. 
Type 151 Connection Box 25 


end of the box. 


List Price 
$25 00 


cover. The whole box is made weather-proof. 


Style number and list price include the box com- 
plete with a nipple and bell-mouth fitting for one 
The bell-mouth bushing has an 
inside diameter of 13z inches. A 114-inch pipe plug 
is provided for the other tapped hole. 


220-11A 
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RICO COASTING TIME RECORDERS 


FOR USE ON ELECTRIC CARS, CITY AND INTERURBAN TYPES, AND ON 
MULTIPLE-UNIT TRAINS 





Fic. i—Rico CoastInGc TIME RECORDER IN A CAR 


The Rico Coasting Time Recorder is an instru- 
ment which records the actual number of minutes 
that an electric car or train is operated without the 
use of power or brakes. It is an efficient and 
desirable device to secure greater economy in oper- 
ating railway equipments. 

It reads in ‘‘coasting minutes,” delivering a 
printed voucher-slip to the motorman at the end of 
each run. This voucher-slip shows the degree of 
economy which the motorman has exercised on 
every run. By a system of ranking or rewards, 
the railway company may make a practical and 
monetary inducement to the men for economical 
operation, and thus greatly reduce the amount of 
power ordinarily used in the propulsion of electric 
cars. Its purpose is to make a motorman substitute 
brains for sheer muscle, 

pThese instruments are manufactured by the 
Railway Improvement Company, of New York, and 


are offered for sale by the Westinghouse Electric & * 


Manufacturing Company for use with equipments 
of its manufacture. 
SHIPPING 

The manufacturer and the Company are not 
responsible for breakage in transit. All instruments 
are carefully packed by experienced men, and in the 
event of breakage en route customers should make a 
claim immediately on the carriers. 

The manufacturer and the Company disclaim 
responsibility under any circumstances for direct or 
indirect damage or expenses arising from defective 
material or workmanship, or from accident or other 
unforeseen circumstances. 

In ordering Coasting Recorders the line voltage, 
type of controller and motor and brakes should be 
specified. 

GUARANTEE 


All instruments are carefully tested before leaving 
tk 2 manufacturers’ works, andre sent out in perfect 


2110-1 
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RICO COASTING TIME RECORDERS—Continued 


“working order and condition. The manufacturer ~ 


therefore gives to purchasers of instruments the 
following guarantee: 

If within a year from the date of purchase any 
defect is discovered in any instrument in respect to 


(TYPE WHEELS) 
(ESCAPEMENT FRICTION 
BRAKE 


‘PAPER ROLLER 
ELAPSING 


ATTCHMENT REGISTRATION) 
REGULATOR KEYAOLE, 









TO GROUND 


TO RELAY 


CONTROLLING 
MAGNET 


(ARMATURE 


"WINDING 
eosTSsS 


PAPER 


\mou 


Fic. 2—RECORDING MECHANISM 


material or workmanship, the manufacturer under- 
takes to make good the defect at their own expense, 
provided that notice is given as soon as the defect is 
discovered and that the instrument.is immediately 


forwarded to the manufacturer’s works, transporta- 
tion paid. Responsibility is in all cases limited to 
the cost of making good the defect. This guarantee 
does not apply to defects caused by wear and tear, 
accident, misuse, or neglect. 


ADVANTAGE OF COASTING 


This device provides an accurate and consistent 
means of obtaining a record of the amount of coast- 
ing secured in the operation of electric railway 
equipments. The:energy input to a car is utilized 
to overcome the resistor losses in starting, 
to overcome the losses, in the motors and wiring, 
to impart velocity to’ the car, and to overcome 
friction. By far the larger part of the energy for a 
service with frequent stops is that required to 
impart velocity to the car. The momentum thus 
imparted to a car will keep it in motion for a 
considerable time if the power is shut off. Although 
coasting to a standstill is not practicable for the 
accomplishment of reasonable schedule service, 
improvement in economy of current consumption 
can be effected by the nearest permissible approach 
to the above condition. The greater the amount of 
coasting on any given schedule, the less total energy 
expended for its accomplishment. g 

It has long been admitted that a large part of the 
total electrical energy is wasted daily on nearly every 
railroad in the country through the variable hand- 
ling of cars by motormen, and it is remarkable that 
this great loss has continued for years without steps 
having been taken to correct it. 





FIG.3—RELAR INSTALLED,UNDER Car 
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RICO COASTING TIME RECORDERS—Continued 
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Fic. 4—ScHEMATIC D1AGRAM 


The Railway’ Improvement Company’s Coasting 
Time Recorders have proven in service that they 
effectually eliminate most of this loss. 

The usual procedure in car operation is commonly 
about as follows: 

An inexperienced man is given a brief period of 
instruction and then placed in charge of an electric 
car or train without a definite check to determine 
what degree of economy he actualy exercises. The 
motorman often becomes careless and falls into a 
perfectly human “‘habit’’ of operation without regard: 
to the power he is using or to abuse of the equip- 
ment. 


The Coasting Recorder is a simple and reliable 
automatic device which effectively puts an automa- 
tic and impartial check upon each man at all times. 
It records in coasting minutes, and its object and 
method of operation are readily understood by the 
motorman, who soon becomes not only on the alert 
in its use but enthusiastic in the support of operation 

“which is increasing his efficiency and actually his 
earning power. The Coasting Recorder is an 
efficient guide for the moterman to operate properly. 


It provides a continuous check on his operation 


for each trip. 


DESCRIPTION OF INSTRUMENT —. 


The Coasting Recorder consists of a recording : 


mechanism as shown in Fig. 2 and an electric relay. 
One recorder and one relay are necessary for each 
car or each multiple-unit train. The recording 
mechanism consists of a specially-designed recording 
instrument somewhat similar to those in use for 
factory time keeping. The printing mechanism is 
controlled and driven by a double-spring marine- 
movernent clock, especially designed to withstand 
excessive vibration and climatic changes. This 
clock movement is directly geared to the recording 
mechanism and both are mounted on a solid cast- 
steel frame and enclosed in a steel case. Each 


To Trolley 


motorman is given a registration 
key, bearing his badge number. 
With this key he registers at the 
beginning and end of the trip. 

An examination of the schematic 
diagram, Fig. 4, shows that the 
current can reach the controlling 
magnet on the clock movement only 
when the traction motors are run- 
ning as generators; the back e.m.f. 
or generated voltage of the motors 
when coasting furnishes energy for 
the clock magnet. The magnet and 
brake attachment is so arranged that 
it can be adjusted to meet any 
operating condition. 

The electric relay is so arranged 
that when the controller is ‘‘on’’ no 
current can get through to the clock 
magnet from the traction motors. When the brakes 
are applied the clock circuit is opened. Conse- 
quently a motorman must have the car moving 
without power or brakes on in order to operate the 
clock. 

With this type of relay it is impossible for a 
motorman to ‘‘coast to a standstill” and obtain a 
fictitious record, as the energy which operates the 
clock magnet ceases when the motor stops. 

The relay is enclosed in a substantial steel case, 
and locked or sealed as desired. 

On straight air-brake cars the relay is installed 
at any convenient place, but where hand brakes 
are used exclusively the relay is installed under 
the car. 


Controller 
Off 1 2 


2-8 "Holes tor Mounting. 





for Air Pipe 


Fic. S—OUTLINE DIMENSIONS 


Dimensions given are for reference only. 
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RICO COASTING TIME RECORDERS—Continued 


; Hil! 
H OPERATING ECONOMIES 
ie There are three elements which directly affect 
coasting, namely: acceleration, retardation, and 
running time. Records from tests made under 
actual operating conditions show that there is a 
marked difference between motormen in power 
consumption, an inefficient operator using as much 
as 81.8 per cent more power than the efficient, while 
to the casual observer the only difference in the 
operation of the two motormen is the more even 
starting and stopping of the car by the efficient man. 
There is also a marked difference in the peaks of 
current used by operators, as well as in the total 
power used with the same running time and the 
same stops. For example: 
An efficient operator uses 16.4 ampere-hours 


against 30.8 ampere-hours of the inefficient operator. 
The kilowatts per car mile of the efficient operator are 
2.087 as compared with 3.800 of the inefficient man. 

Fig. 6 shows the effect of coasting on the peak 
load of a substation supplying a metered line oper- 
ating fifty cars. The number of car miles are also 
shown by hours in order to obtain a comparison with 
the station load, which is plotted by hours, with the 
corresponding percentage of coasting and total 
kilowatt-hour power consumption. It is evident 
from reference to this chart that the peaks on the 
several curves correspond generally. This shows 
in a case of the actual service on a metered line that 
the relation between coasting and power consump- 
tion is directly proportional. Thus, when a motor- 
man increases his coasting one per cent and main- 


Test of RICO” Coasting Time Recorders. 
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RICO COASTING TIME RECORDERS—Continued 


tains the same schedule running time, he has re- 
duced the power consumption one per cent. 


ECONOMY IN BRAKE SHOE WEAR 


In order to obtain the maximum coasting a motor- 
man must necessarily accelerate properly. The 
most efficient operator secures a minimum dissipa- 
tion of energy by the brake shoes, which he usually 
obtains in practice by the stopping of a car with one 
application of the air and eliminates the “pinching 
of brakes”’ or ‘‘fanning of air”, commonly practiced 
by many motormen. 

Through the use of the Coasting Recorder more 
uniform as well as less total wear on brake shoes is 
effected, with the resultant maintenance saving. 
From test it has been found under ordinary condi- 


tions that a brake shoe loses in weight on the aver- 
age from six to eight pounds per 1000 car miles. 
This loss has been reduced on an average of 40 per 
cent, and in some cases more, after applying the 
Coasting Recorder to the equipment. 

Additional savings, both direct and indirect, are 
obtained through more alert and efficient operation. 
The direct savings are maintenance items, including 
wheels, car body, and other details of equipment, 
while the indirect are due to the continuous check 
and récord of the motorman's operations which 
result in material improvement in his all-around 
efficiency. : 

For complete description of the apparatus, refer 
to the Operating and Engineering Data Book of the 
Railway Improvement Company, 165 Broadway, 
New York City. 
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~—-COMMUTATOR TRUING DEVICE 





This device is intended for truing a commutator 
that has been roughened in service. It is a simple 
and satisfactory device that does not require any 
auxiliary motor or driving power. 

It is similar to a slide rest of a small engine lathe, 
being arranged to mount on any of our standard 
forms of brushholder brackets after the brushholders 
are removed. The brushholder bracket is braced 
at the outer end by wooden blocks or similar means 
to prevent vibration. 

Instead of a regular cutting or lathe tool a piece 
of carborundum stone is employed, as this will true 
the commutator and leave it smooth with a minimum 
removal of copper. The stone is clamped on and 
moved back and forth across the face of the commu- 


tator by a screw feed rotated by hand, the armature 
being rotated at the same time at normal speed. 
Pressure of the stone against the commutator is 
obtained by a cross screw feed. 

The parts of the device are accurately machined 
and fitted to get an accurate and true surface on the 
commutator. They are of sufficient size to secure 
requisite rigidity and at the same time the device 
is light enough to be easily portable from one 
machine or station to another. 


Eacu 


For Commutator Approx. Wt.—LBs. List 
Style No. Face—Inches Net Shipping Price 
218053 Up to 18 50 60 $285 00 
218054 18 to 30 50 60 315 00 
218055 30 to 36 50 60 340 00 


Order by Style Number 




























January, 1920 


NUTTALL RAILWAY AND INDUSTRIAL TROLLEYS 





SLEET WHEELS AND SCRAPERS 


The Nuttall Company manufactures overhead 
trolleys, of two types—Pole Trolleys and Panta- 
graphs for electric railway, mine and industrial 
haulage. Their function is to collect and conduct 
current from trolley wire to car or locomotive and 
the application of one or the other depends upon 
operating speed, overhead construction and current 
to be collected. 

Pole Trolleys—A simple contact, capable of 
collecting current from the wire at any speed is 
provided by any of the 15 types of bronze wheels, 
running in harps, secured to steel poles. The force 
necessary to hold the wheel firmly against the wire 
is applied to the pole by springs in the trolley base. 
A pole socket on a horizontal bearing allows the 
pole position to change as required by variations 
in height of wire, and a swivel on a vertical bearing 
allows it to follow changes in alignment. 

The prime mechanical requisite in a trolley base 
is sensitiveness; | that is, ability to conform instantly 
to abrupt vertical or lateral variations in the trolley 
wire. The main springs and the resiliency of the 
pole accommodate vertical variations, and almost 
frictionless swivelling movement compensates for 
changes in wire alignment. 


All pole trolleys are the same in general principle 
and the only differences are mechanical, to suit a 
trolley to each class of service. 


Pantagraphs—This design meets the demand for 
a trolley which will stay on the wire under any con- 
ditions except the most extreme and abnormal. 
Poor overhead work or track may throw the most 
perfect wheel trolley from the wire, but does not 
affect the pantagraph and it is suited to highest 
speed service, collecting currents of 1600 to 3000 
amperes during acceleration, 400 to 800 contin- 
uously and the high voltages used in traction ser- 
vice. 


Its contact shoe is held against the wire by ex- 
tension springs and lowered by compressed air under 
control of the motorman, or vice versa. Contact is 
made by a roller or by one or two sliding shoes, 
depending upon service conditions. Its frame-work 
is seamless steel tubing, and its principal castings 


malleable iron. Trolleys of every description are, 
made for all railway, mine and mill haulage 


requirements. 





Raitway TROLLEY; Harp, WHEEL AND BASE 
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NUTTALL RAILWAY GEARS 


The first cut tooth gear- 
ing was manufactured for 
electric railway motors. As 
its use became general for 
this class of service, the ad- 
vantages were recognized by 
industrial year users and 
while the transition has been 
slower in this field, there 
are now very few industrial 
applications where cut gearing is not in general 
use. 

The rapid development and improvements in the 
construction of electric railway motors, to meet 
the increasingly severe conditions of traction ser- 
vice have demanded similar developments and im- 
provements in the gearing. 





Designs have been 
changed, heat treatment evolved, the quality of 
the steel improved—all through co-operative re- 
search and experiment on the part of the motor 
manufacturers, the gear cutters and the steel makers. 

And keeping pace with all these developments 
have been the improvements in gear cutting ma- 
chinery. New designs, new methods, new ideas 
have combined for the more economical production 
of better gearing. 


So 


The turning, boring, cutting— 
every operation is done by improved machinery. 

A heat treating department equipped with modern 
heating furnaces, electric pyrometers, proper 
quenching baths and Brinell and scleroscope hard- 
ness testing machines guarantees gearing of the 
proper grade for any particular application and 
guarantees a uniformity of product. 


Spur Gears 

The spur type of gearing has an undesirable feat- 
ure inherent in that type of gear tooth, viz. vibra- 
tion with attendant noise and deterioration of a 
great variety of parts of equipment with consequent 
increased maintenance expense. As long as there 
have been electric railroads, spur gear vibration has 
been quite generally accepted as an ill, which was a 
fundamental parasite and must be tolerated. 





A Spiit SpuR GEAR 


Even though great advances in accuracy of 
manufacture and improvements in methods of 
heat treatment and better quality of materials have 
been obtained, these are merely detail improvements 
and have failed to reach the fundamental cause of 
vibration inherent in the spur gearing. 


Helical Gears 


The action of this type of gear is best realized 
by thinking of it as if it were made up of a number 
of thin spur gears with the teeth of each successive 
gear element advanced thru a small angle relative 
to its neighbor. It then becomes clear that only 
one tooth of one narrow gear enters into contact with 
the corresponding tooth of the single narrow pinion 
at any given time. 





A He icat PINION AND GEAR . 


This action of the helical gearing insures smooth 
operation and practically eliminates the excessive 
vibration and noise found in the spur type of 
gearing. 

The absence of shock and vibration in helical 
gearing results in longer life for these gears. From 
actual service tests, the maintenance of equipment 
was reduced as much as 25 to 50 per cent by the 
use of helical gears; and the life of the gears them- 
selves was increased 200 to 300 per cent. 
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Westinghouse Are Lamps 


TYPE H FLAME-CARBON ARC LAMPS 


D.C, MULTIPLE 


Applications—For factories, warehouses, mills, 
and other large industrial plants where the intensity 
of illumination should be uniform over the working 
surface, as well as for street, park, and boulevard 
lighting, these lamps give excellent and efficient 
illumination. Their exceptionally substantial con- 
struction and wide light distribution make them 
the best lamps to use in outdoor construction 
work, in quarries, in railroad yards, etc. Their 
intense illumination at low cost also makes them 
very desirable for display lighting in front of stores 
or theatres, or for the lighting of public squares. 

Equipped with yellow-light carbons, which can be 
furnished instead of white-light carbons without ad- 
ditional cost, the lamps produce a light of great 
intensity and high penetrating power for the smoky 
and dusty interiors of foundries, train sheds, steel 
mills, and similar places. For marine work, on 
docks, etc., this yellow light is particularly desirable 
to penetrate fogs. 

Carbons—A homogeneous, impregnated carbon, 
X% by 14 inches, is used in these lamps. An average 
life of approximately 130 hours per trim is obtained. 


PERFORMANCE 


A. C. series lamps—When the standard lamp is 
adjusted for 10 amperes and 53 volts at terminals, 
the approximate performance on a 60-cycle circuit 
will be as follows: 


(Acervoltape ts St eT PI aT S 
Lamip’ power factor!.0...0..5335 Gaga 84% 
Larne twatte: Sore ae, 2288, Pr 4AS 

Electrical efficiency of lamp............91% 


A. C. multiple lamps—When adjusted for 10- 
amperes and 48 volts at the arc, the approximate 
performance of the 110-volt, 60-cycle standard 
lamp operated on a 110-volt circuit will be as follows: 


Nha F6DIS% 
Tatip watt ae... 282.40. hits v.21 00 


Lamp power factor........... 
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Distrisution Curve or A.C, Serres Lamp 


Electrical efficiency.............+++++- 86% 


Performance of lamps of other ratings will be 
furnished on request. 

Operation on other circuits—Standard 10-ampere 
lamps may be operated on series circuits of lower 
current value by using an auto-transformer with 
each lamp. The transformer may be placed in the 
lamp or mounted separately. The externally 
mounted transformer is entirely weather-proof and 
is arranged for mounting directly above the lamp. 
In case the secondary accidentally open-circuits,. the 
auto-transformer will operate continuously without 
injury to the windings. 

D. C. lamps—Performance is given in table of 
style numbers and price list. 










Distrisution Curve of MuttipLe LAmpPs 
WITH INDUSTRIAL REFLECTOR 
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TYPE H FLAME-CARBON ARC LAMPS—Continued 


A. C. SERIES LAMPS 


Style number includes lamp complete with one desired, and also the kind of glassware wanted. 
set of carbons and glassware. In ordering, state Also indicate voltage variation; i. e., maxiraum 
whether white-light or yellow-light carbons are and minimum circuit voltage. 


Approx. Wr.,LB. 


Frequency Current Amperes Dimension Net With Witbee’ List 
Style No. Cycles Amperes At Arc Fig.No. A, Inches Glassware Glassware Price 
217636 60 10* 9.5 1 3134 53 96 
219431 60 6.6 or 7.5 10. 1 36% 68 120 On 
221089 50 10 9.5 1 36% 68 120 Request 
221088 25 10 9.5 1 38 78 133 


*The external auto-transformer listed below can be supplied for use with this lamp on 6.6 or 7. 5-ampere circuits. ‘ 
+Auto-transformers are contained in these lamps. } 
Information on lamps for other frequencies will be furnished on request. 


AUTO-CURRENT TRANSFORMERS FOR A.C. SERIES LAMPS 


Style number covers auto-transformer with a 6.6 or a 7.5-ampere, 60-cycle circuit. 
taps for operating one 10-ampere lamp on either 


Frequency Current Amps. Net Shipping List 
Style No. Cycle Amperes at Are Fig. No. Weight eight Price 
1076186 60 6.6 or 7.5 10 2 14 30 On Request 


A. C. MULTIPLE LAMPS 


Approx. WT.,LB. 





Normal Range of Approx. Net Shipping 
Frequency Terminal Adjustment Amps. Amps. at Fig. Dimension With Without List 
Style No. Cycles Voltage Volts at Arc Terminals No. A, Inches Glassware Glassware Price 
219430 60 110 100 to 125 10 Tp tor da 3 364% 65 125 
217637 60 220 200 to 250 10 3.5to 4 3 36 70 132 On 
217638 50 110 100 to 125 10 hi atolis § 3 36 65 125 Request 
217639 50 220 200 to 250 10 3.5 to4 3 36% 70 132 
217640 25 110 100 to 125 10 7.5t0o8 3 38 78 140 
D. C. MULTIPLE LAMP 
Normal Approx. WT.,LB. 
No.of Terminal eo Dimension Net Shipping 
Current Voltage Lamps _ Voltage re Fig. A With Without List 
Style No. Amperes Range in Series Per Lamp Voltage No. Inches Glassware Glassware Price 
On 
217641 6.5 100 to 125 1 110 70 1 3184 49 92 Request 
*D. C. MULTIPLE-SERIES LAMPS 
2211386 10 100 to 125 2 55 40 1 31% 53 96 On 
221134 6.5 200 to 250 2 110 70 i 31% 53 96 Request 
INDUSTRIAL REFLECTORS 
Style No. Description List Price 
Teed 44 202748 Reflector only On Request 
ee 202749 Reflector with spacers 


*The multiple-series lamps have no substantial resistor and therefore cannot be used on circuits of higher voltage than listed. 
If one lamp in a series goes out of service, the other ceases to burn. 


‘ Order by Style Number 
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METALLIC-FLAME SERIES ARC LAMPS 
TYPES B AND C—FOR DIRECT-CURRENT. CIRCUITS 





TYPE B Lamp 


Westinghouse metallic flame arc lamps represent 
the most advanced development in direct-current 
arc lamp practice for the lighting of large areas. 
The distribution of the light is ideal for street illumi- 
nation or for railway shops and yards and other 
areas where high voltage is not prohibited. Its 
intense, white color, resembling daylight, makes it 
particularly desirable for such service. These series 
lamps can be operated only on constant direct cur- 
rent, obtained either, by means of rectifier constant- 
current regulators or directly from constant-current 
arc generators of the proper current rating. 

In the Westinghouse lamps the vapors produced 
by the metallic oxides of which the electrodes are 
composed, are not permitted to come in contact 
with any solid substance in the lamp chamber, and 
therefore do not deposit as soot. The construction 
is such that air currents pass down over the inner 
surface of the globe and down along the electrodes 
then out through a chimney. These air currents 
serve to carry off the vapors and soot and also to 
steady the arc so that it does not run up the side of 
the upper (negative) electrode. 

Distribution of Light—The negative electrode is 
on top, so that most of the light is thrown downward. 
A corrugated enameled reflector is provided in the 
type C lamp to utilize the small part of the light 
emitted above the horizontal, and the globe is so 
designed that reflections from it are in a downward 


Type C Lamp 


direction. The reflector is attached to the case and 
comes off with it when the lamp is opened. It is 
not necessary to loosen the reflector screws. In the 
type B lamp a globe containing an opaque reflector 
in the upper half can be furnished. The type B 
lamp does not have a metal reflector. In both types 
the lower electrode is stationary and the upper elec- 
trode feeds, maintaining the arc always within 4 
inch of the same position. 

Accessories—For information concerning glass- 
ware, electrodes, etc., see pages covering ‘““Arc Lamp 
Accessories.” 

For further information see circular on “Mercury 
Rectifier Arc Lighting Systems,”’ which will be sent 
to anyone on request. 

Prices—Style number includes lamp complete 
with globe and one set of electrodes, and with globe 
screen when desired. 


Style No. Type Current Watts List Price 
162498 Cc 6.6 449 
162497 Cc 4.0 272 Prices on 
126199 B 6.6 449 Request 
126200 B 4.0 272 


Approximate Weight 
Net, with glassware—Type B, 42 lb.; type C, 
45 lb. 


Shipping, without glassware—Type B, 65 Ib.; 
type C, 68 Ib. 


Order by Style Number 
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Style No. 
146648 
146649 
145368 


Style No. 
92721 
127909 
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Westinghouse Arc Lamps and Lighting Systems 
METALLIC-FLAME SERIES ARC LAMPS—Continued 
ELECTRODES 


For Westinghouse Metallic Flame Series Arc Lamps 


Prices on request 





UPPER OR NEGATIVE 


Upper or Negative 





Amperes 
_ of 
Length Circuit 
12” 4 
16” 4 
16” 6.6 
Lower or Positive 
LOWER OR 
POSITIVE 
Amperes 
of 
Length Cnet 
erate e 


Order by Style Number 





a 
bisrrieurion Curve of OC SéRI€s Tyre C Meratic FlAME Arc LAMP 
Clear Glass Globe Standard ¥ Electrode 
Amperes 4 
Terminal Volts....68 MEH EPR 495 MSCD._.......250 


Arc Volts... --66 MLHCR per Watt 182 MSC2Lper Watt.- 92 


Terminal Watts 272 =WaltperMLHOR 5S Watts perMSCP. 109 
Note: lamp was burned 36 hours belore test was made. 
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Shipping 
Weight, Lbs. 
Per 1000 


550 


Shipping 
Weight, Lbs. 
Per 1000 
85 
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WESTINGHOUSE COOPER-HEWITT RECTIFIER 
CONSTANT-CURRENT REGULATING 
TRANSFORMERS 


mit the operation of direct-current series arc lighting 
systems from single-phase alternating-current cir 
cuits. By the use of these outfits, the advantages 
gained from alternating-current distribution at any 
commercial frequency are combined with the su- 
perior illuminating qualities of direct-current arc 
lamps. The outfits are applicable to any type of 
direct-current series arc lamps but are especially 
adapted for use with the Westinghouse metallic 
flame arc lamps. They are used in connection with 
the control panels described on other pages of this 
catalogue. 


Ratings and Style Numbers 


Style number and list price include regulating 
transformer with oil bulb single-throw control panel 
and lightning arresters. For style numbers of bulbs 





see below. 
2200 Volts 
No. Cap. STYLE No. List 
Lights Amps. 25-Cycle 60-Cycle Price 
25 4 106701 106697 i 
35 4 106702 106698 
50 4 106703 106699 tT 
75 4 106704 106700 T 
: 100 a APO VERT 138141 in 
50-LicHT OUTFIT COMPLETE - 8 ere? 1oeroG | 
' : A s : 06 
Application—The Westinghouse Cooper-Hewitt + no TCeqia 1OgTOS i 
rectifier outfits described herein are designed to per- +Prices furnished on request. 
COOPER-HEWITT RECTIFIER BULBS 
Style number and list price cover bulb complete ready to be connected into the circuit. 
Style No. Description Prices Furnished 
95504-E For all outfits On Request 


Approximate weight of one bulb packed in crate is 20 pounds. 
Approximate weight of two bulbs packed in crate is 25 pounds. 


APPROXIMATE WEIGHTS AND OUTLINE DIMENSIONS 












Greatest OVERALL DIMENSIONS 
Width | Height to 
Including Width of Diameter {Center Line 
Valve Top Includ-} Height of Tank |of Terminals 

ing Lugs 


WEIGHTS WITHOUT 
OIL 






Capacity 


Cycles in Lights 











Net Gross 











4-Ampere Rectifier Outfits 





! 

25 3400 4400 | 320 4’ 64%" | 4’ O84" +} 8'— 1477s, 3-634” Il 5 674” 
25 35 4500 5700 535 5. 4" | 5’. 17 9'-34%" | 4’. 5'- 934” 
50 5000 6400 | 535 5a Sol’ | 4%=1156"% | 9/037 5iAlgt Wy 5%. 954” 
75 6400 8100 | 680 5’-10%"" | 5’= 384" | 10/-114" | 4/9” 6'- 314" 

25 2800 3700 | 350 42 64%" | 4’= 084" | B'=196 1 937-616" 5% 7" 
60 35 2950 3900 335 4’- 6%" | 4'- 084% | 8'-1%% | 3'-614% | 5'- 614" 
50 3100 4100 | 335 4'- 6%" — | 4" 084" .|..8184" | 3/614" | 5% 6%" 
75 4500 5800 _— | 535 5% Sel’ | 4'415e" | 9'.3” 4'-414" | 5’. 954" 

| 100 6400 | } 57. 9! | 47-1134" | B-4a%yv | 4g” | 57.11% 

| | } 


7800 | 625 


6.6-Ampere Rectifier Outfits 


















25 50 8100 10300 750 6'-234"" 10-6” 5'-044"" | 6'- 3” 
75 8400 6’-234"" 10’-6”” 5’-014" 6’- 3” 
25 3000 4’-734" 8'-134" 3’-614" 5’- 67%" 
60 35 3200 8’-134” 3’-614" 5’- 64%" 
50 4500 9’-3” 4’-416" 5'- 9%" 
10-1 ¥”’ 38 








*Oil weighs approximately 714 pounds per gallon net. 
Note—The above dimensions are for reference only. For official dimensions apply to the nearest district office of this company 


Order by Stvle Number 
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CONTROL PANELS 
FOR COOPER-HEWITT RECTIFIER CONSTANT- 
CURRENT REGULATING TRANSFORMERS 


The panel consists of a single slab of marble 
having the apparatus mounted thereon, bolted to a 
tubular iron frame which is, in turn, bolted to the 
floor. The total height of the panel from the floor is 
6 feet 434 inches. 

Marble—The marble slab is of black marine 
finish, 48 inches high, 114 inches thick, with the 
front edges beveled 3%-inch. It is bolted at the four 
corners to lugs on the frame. The switches and 
meters are mounted directly on the marble. 

Frame—The type J frame is supplied with these 
panels. This frame is made from 14-inch gas pipe 
uprights which are screwed into foot-nuts adapted 
for bolting to the floor. Each upright is supplied 
with a gas-pipe rod and foot-nut for bracing the 
panel to the floor or to the wall, as may be desired. 


FOR 25, 35, AND 50 ARC LAMPS 
Schedule of Apparatus 


One type SL direct-current high-tension ammeter. 

One two-pole type I oil switch for are circuit. 

One two-pole type I switch for starting. 

One series incandescent lamp and bracket. 

One two-pole single-throw primary oil switch for 
constant-potential circuit. 


MECH. 


al 2 
2ST 3P.S.T. 





OI. SWITCH OIL SWITCH 





2P._S.T. OIL SWITCH 


SINGLE-THROW PANEL 


Two enclosed fuse blocks and fuses for constant- 
potential circuit. 

One tilting handle for rectifier. 

Two testing receptacles and necessary plugs. 

One bell-ringing relay. 





























2PR ST. OIL SWITCHES 





2P. ST. OIL SWITCH 


SINGLE-THROW 


75-LIGHT 100-LIGHT 
Schedule of Apparatus 
75-Light 100-Light 3 
i 2 Type SL (Type TL for 75-Light) direct-current high-tension ammeters. 
1 2 Two-pole type I oil switches for arc circuits. 
1 es Three-pole two-handle special type I oil switches for starting. 
a 2 Two-pole type I oil switches for starting. 
1 2 Series incandescent lamps and brackets. 
*1 *1 Two-pole single-throw primary oil switch for constant-potential circuit. 
2 2 Enclosed fuse blocks and fuses for constant-potential circuit. 
1 4: Tilting handle for rectifier. 
2 4 Testing receptacles and necessary plugs. 
1 2 Bell-ringing relays. 
* 


On double-throw panels the primary oil switch is double-throw, 
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ARC LAMP ACCESSORIES 


The globes, bulbs, reflectors and other sundries illuminating efficiency somewhat, but the quality 
listed in this section are especially designed for use of light is much improved. Globes of this glass 
with the arc lamps manufactured by the Westing- are recommended for use where a soft mellow light 
aouse Electric & Manufacturing Company. The is desired. The globe acts as a secondary source of 
variety of designs listed enables the user to select _ light, appearing pearl white of low intrinsic brilliancy. 
chat design which suits his particular conditions of | There is an entire absence of glare and shadows. 


service, there being a design suited to any one of the Opalescent glass is a similar grade to alabaster, 
services for which the arc lamps may be used, but not quite so dense. 

A variety of grades of glassware is listed in order Alba glass is a crystal base uniformly permeated 
to at the user to select that grade best suited 41) innumerable minute, opaque, white particles. 
saree ee These deflect transmitted light rays into myriads of 


eens kee ie recommended pers +e high Pe paths, producing a very even diffusion of light 
trinsic brilliancy is not objectionable, as it gives the : Albatelobes 
\ : ee z throughout the entire volume of glass. Alba globes 
BE oes sedges EEHSLENGye at can. pen ubed have good diffusion and small absorption. They 
satisfactorily with most street-lighting systems and soften the light with a comparatively small loss nad 


with interior lighting where the lamps are hung high. do not cause the distortion of the true color of the 
Opal glass absorbs some of the superfluous violet 


rays of the light without seriously decreasing the 
illuminating efficiency. Globes of this glass elim- 
inate to a considerable extent the glare which 


accompanies the clear glass, producing a pleasant, , Ca 
diffused light well adapted to street and interior Marbo glass is a semi-opaque glass with diffusing 


lighting. This glass is distinguished by a pure milky properties. While not so efficient as clear glass, 
color running evenly throughout its thickness. it gives a softer light, practically free from glare. 

Alabaster glass is composed of a thin film of opal Monox glass is similar to alba glass but is of 
glass overlaid with a clear glass. This reducesthe somewhat greater density and uniformity. 


light source. 

When used as a reflector, alba glass transmits 
enough light for excellent ceiling illumination, but 
deflects the larger proportion below the horizontal. 


GLASSWARE —Prices on Request 


APPROX. APPROX. 
Wr. Ls. Wr. Le. 
Used With Ship- Used With Ship- 
Lamp Style No. Fig. Net ping per Lamp Style No. Fig. Net ping per 
Style No. Glassware Description No. Each Pack. Style No. Glassware Description No. Each Pack. 


| For Westinghouse Enclosed Carbon Arc Lamps 










| Alternating-Current Series Direct-Current Multiple and Series 
30062 Outer Globes 36047 Inner Bulbs 
| 36000 27034 Clear fro yeh Meas 36048 
36001 30059 Opal 1 Sf 415 peoes 35289-A —_ Clear Ta) eo 
50403-A 30060 Light, ala- { 35290-A Opal 15 x 60 
baster o% sith Ses pane. 
50404-A 38919 Clear, open 
Brera 20 SH eta. Direct Current Multiple Seri 
irect-Curren ultiple Series 
Reany Inner Bulbs Outer Globes 
36002 27034 Clear 1:5 115 
36003 35286-A Clear 14 60 36049 } 30059 Opal 1s. -5 115 
50403-A { 35287-A Opalescent 14 i 60 103689 30060 Light ala- 
50404- baster A wit 115 
50405-A Inner Bulbs 
36049 
oosos 36050 (35289-A Clear is fe 60 
30062 27035 Clear 13 60 | 103689 $5290-A Opal 1S ci Tein VG 
| 30063 } { 36081 Opalescent 13 if 60 103691 Cc Multiple Mill T 
. : i - cur i 
| Alternating-Current Multiple Direct ite Eee ; a : 
| 36006 pureesjebe 85784 | (37963 Clear aaa ers 
36007 37962 Clear 3° 47115) | 104790 A0GAD Ppa a 
| peoen se { 40649 Opal 3 4 115 85756 Inner Bulbs 
| ; I Bulb 85784 74645 Clear 16. ¥& 60 
| 88007 SIR hhs oe pe eS {44646 Opalescent 16 ve 60 
| 36046 { 35286-A Clear a a Manhattan Type 
92248-A | {80287-A  Opalescent 14 aif [is te cee Outer Globes 
5 92250-A : 602, 602-A 301 Clear C45 iis 
| 92251-A Bas aoe 301 Alabaster 4 4 115 
| Direct-Current Multiple and Series at gam Inner Bulbs 
Outer Globes 601, . 
36047 $7962 Claas DRA lhe! es fanaa) Gis 17% 60 
36053 603, 603-A 12 Alabaster 17 ve 60 : 
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Used With ‘ 
Lamp Style No. 
Style No. Glassware 


Westinghouse Are Lamps and Lighting Systems 


ARC LAMP ACCESSORIES—Continued 


GLASSWARE—Continued 


Prices on Request 


, Fig. 
Description 


APPROX. 
Wr. Ls. 
Shipp- 
Net ing per 
No. Each Pack. 


Westinghouse-Stave Type (Single-Globes) 





ann on 
. Nea 
FS) 


Neon 
PANDAS 


n 
NS 
to 


n 
Ne 
to\ 


80 


80 


Used With 


Lamp 
Style No. 


183583-A 
183584-A 
183585-A 
183586-A 
183589-A 
217636 

217637 


217638 
217639 
217640 
219430 
219431 
221086 
221087 
221088 
221089 


183580-A 
185697-A 
189020-A 
189025-A 
189628-A 
189629-A 
193673-A 
190003-A 
191103-A 
193941-A 


195807-A 
195916-A 


NNNNNNN 
NNNNNREH 


———_——_— 


Style No. 
Glassware 


Description 


For Westinghouse Flame-Carbon Arc Lamps 
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APPROX. 

Wr. Les. 
Ship- 
Fig. Net ping per 
No. Each Pack. 


Type H—Inner Globes 


190294-B 
190295-B 


190296-B 
190297-B 


185138-B 
185139-B 


185140-B 
185141-B 


Clear 

Slightly opal- 
escent 

Marbo 

Alba 


Clear 

Slightly opal- 
escent 

Marbo 

Alba 


For Westinghouse Metallic Flame Arc Lamps 


Globes 
126199-A 
60 126200-A 
60 134250 
60 134251 
162497-A 
162498-A 


Type B 

133411 Clear,Reflect- 
ing 
142081 Alba 
Type C 
202877 Clear 
202879 Alba 


For Luxsolite Fixtures 


169257-A 
169258 162221 Clear 9 
169338-A 162222 Slightly opal- 
escent 9 
169465-A | | 170060 Alba 9 
169581 
173158 
Type H Lamps—Outer Globes 
183580-A )} 
183583-A 
183584-A 
183585-A 
183586-A 
183589-A 
185697-A | 
189020-A | 
189925-A 
189628-A 
189629-A 
190003-A {185918-A  Spherical,clear 10 
191103-A | | 185919-A Spherical,slight- 
193673-A | | ly opalescent 10 
195807-A 185920-A  Spherical,alba 10 
195916-A 185921-A = Spherical,marbo10 
217636 186320-A Acorn type, 
217637 clear 11 
217638 186321-A Acorn type,slightly 
217639 opalescent 11 
217640 186322-A Acorn type, 
217641 | alba 11 
219430 | 186323-A Acorn type, 
219431 t marbo 11 
221086 
221087 
221088 
221089 
221090 
221133 
321134 
221135 
221136 
Type A 
68095 Clear 5 
99342 200522 Clear with hole 
in bottom 5 
142760 Iba 5 
Globes 
220841 
220842 220258 Clear 20 
220843 {220259 Alba 20 
220844 220260 Marbo 20 
220845 
220846 


100 
100 
100 


225351 
225352 
225353 


225354 
225355 


185°; 2 120 
18 2 120 
ih 120 
18."2 120 
19,52 80 
19:52 12 80 
10,0352 80 
1D 2 80 

3 100 
od cd 100 


B46 940 
8 45, 110 


Holophane Refractors 


220785 
258665 
252212 


244366 


816" Bowl 
614" Bowl 
814" Skirted 
Band 

814" Band 


21 64 80 


80 
22 sure 80 
23.) Ase 70 
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ARC LAMP ACCESSORIES—Continued 


OUTLINE DIMENSIONS 
Outer Globes 


Se es ee 


hl 


Ee te 
= . 
—— 


ne ee 


—EE 






















Globe of unhii't Globe of alba 
ag— glass down to glass theoughoul H 
_, his hne. f 
| . ) 


| 


6g K 





—- =f = 
Tho dimenssen must not be less than 127° | 8 ia Min. Hole 
7 125 Approx J2§ Approx — 
: 
Fic. 5 Fic. 6 Fic. 7 





a 


Fic. 9 Fic. 10 Pica 1 Fic. 12 


Inner Bulbs 


ir iv 








of Log" oF. 





Fic. 13 Fic. 14 Fic. 15 Fic. 16 Fic. 17 Fic. 18 


Luxsolite Globes and Refractors 





As 

; Min. 

} 

1% 

) 

Wy 
| 

Fic. 20 : Fic. 21 Fic. 22 Fic. 23 


These dimensions are for reference only. For official dimensions apply to nearest district office. 





a 
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BRUSHES 





STYLE No. 187299 





STYLE No. 57968 


oa 


STYLE No. 104162 


Style No. Description 


57968 Inner globe brush. 
104162 Chimney tube brush for metallic flame lamp 
187299 Condensing chamber brush for flame-carbon lamp 


Prices on Request 


MAGNESIA CONSUMERS 


For Westinghouse-Stave and Type H 
Flame-Carbon Arc Lamps 


Style No. 177455-B consists of one set of magnesia 
consumer material made up in a wire gauze holder 
ready for insertion in any of the Westinghouse- 
Stave or type H flame-carbon arc lamps. Price 
on request. 


Westinghouse Are Lamps and Lighting Systems 
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CARBONS 
For Westinghouse Enclosed Arc Lamps 


Columbia carbons are carried in stock. In order- 
ing state the diameter and length of carbon with 
description, i. e., cored or solid. Prices on request. 


For Westinghouse 
Flame-Carbon Arc Lamps 


Columbia carbons are carried in stock. In 
ordering be sure to state style number of lamp, size, 
of carbons, color of light and whether for alternating- 
current or direct-current lamps. Prices on request. 


CONTAINER BOX FOR HIGH- 
TENSION RECTIFIER BULB 


Style number of bulb box does not cover lifting 
strap which should be ordered as follows: 


Style No. Description 
156452 Container box complete except lifting strap. 


Lifting Straps 


Rating of Rectifier 

epee 4-amp., ouercls 

35-light, 4-amp., 60-cycle . 

50-light, 4-amp., 60-cycle coo < * 
99553...... 25-light, 4-amp., 25-cycle ae 

25-light, 6.6-amp., 60-cycle 

35-light, 6.6-amp., 60-cycle 


75-light, 4-amp., 60-cycle 
35-light, 4-amp., 25-cycle Prices on 
99596...... 50-light, 4-amp., 25-cycle Request 
50-light, 6.6-amp., 60-cycle 
75-light, 4-amp., 25-cycle 
75-light, 6.6-amp., 60-cycle Prices on 
106568...... 50-light, 6.6-amp., 25-cycle Request 
75-light, 6.6-amp., 25-cycle 
107482...... 100-light, 4-amp., 60-cycle.. Prices on 
107483..... _. 100-light, 6.6-amp., 60-cycle Request 


ABSOLUTE CUT-OUT ARC LAMP HANGERS 
For A. C. and D. C. Series Lamps 


Price on request 





STYLE No. 35297 
Weight, 17 pounds, net. 
Weight, 35 pounds, packed 





StyLe No. 35297 
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MAZDA STREET LIGHTING 


General 


The development of the Mazda C lamp made 
possible the economical use of incandescent lamps 
with comparatively inexpensive fixtures for prac- 
tically any candle-power rating. 

The result of this development was a great de- 
crease in the cost of illumination. Old carbon arc 
lamps of both the open and enclosed types can be 
replaced at a great saving in cost of operation. 
New installations can be made in many places 
where the value of the illumination does not warrant 
the cost of an arc lamp system, or the expense of 
its maintenance. The availability of lamps in all 
sizes makes possible the use of these lamps for a 
variety of locations impossible to an arc lamp 


system. The use of these lamps on alternating 
current simplifies the distribution, inasmuch as 
converting apparatus to furnish direct current is 
unnecessary. 

To replace arc lamps, or provide illumination for 
large areas, on the series circuits commonly in use, 
the Luxsolite fixture has been developed. Street 
hoods are recommended for any of the smaller 
sized lamps where a low first cost is essential. 
Ornamental posts are available for all sizes of 
lamps. Safety coils for the operation of these lamps, 
where it would not otherwise be practicable to 
operate the high-voltage series circuits, are listed 
herein. 


Series Distribution 


Street lighting lamps, both arc and incandescent, 
are usually operated in series, because of the 


necessity of their being all turned ‘‘on” and “off” 


at stated intervals. By so operating, the com- 
paratively light loads over a wide area, the highest 
efficiency in distribution may be obtained. By 
using a comparatively high current in the lamp, 
advantage is taken of the line wire capacity, which 


is necessarily made heavy enough to stand mechani- 
cal strains. A lamp of 100 candlepower has approx- 
imately 20 per cent higher efficiency than the 110- 
volt lamp of equivalent output in illumination. 
The most commonly used current rating is 6.6 
amperes. Lamps are regularly made for 7.5 amperes 
or other currents, and can be furnished with control 
apparatus on special order. 


Series Control Systems 


The moving-coil regulator, with control panel, 
operated in a station should be used to regulate 
series circuits wherever possible, because it can 
maintain closer regulation in the series circuit than 
any other device. This close regulation is very 
important for under normal conditions, the lamp 
renewals in approximately two years will pay for a 
regulator with control panel, an over-current of 
only 3 per cent continuously will cut. the life of a 
series lamp in half; therefore double the renewal 
cost per year. 


Adjuster-socket systems are recommended where 
excessive lengths of line wire must be run from a 
station to the district to be lighted, or where the 
voltage of the series circuit is less than 600 and the 
films in the series sockets are likely not to puncture, 
because of the voltage being too low. 

The reactance-coil regulator should only be used 
where theinstallation of the control apparatus must 
be made ona pole. A saving in first cost of equip- 
ment on installations of from 5 to 10 kilowatts in 
size sometimes makes this system desirable. 


1117 














































1118 


Section 7-A 


Westinghouse Arc Lamps and Lighting Systems 


January, 1920 


MOVING-COIL. REGULATORS AnD CONTROL PANELS 





The moving coil regulator depends upon the 
electrical repulsion existing between the primary and 
secondary coils of the transformer under load to 
produce and maintain a constant current in the 
secondary or lamp circuit. The regulator can be 
adjusted to maintain its rated secondary current 
under the normal conditions of load, primary voltage 
and frequency, regardless of the number of lamps 
in the circuit. The coils consist of a number of 
concentric sections and are known and described as 
ventilated coils. The individual sections consist of 
two layers, having one side of each conductor direct- 
ly exposed to the air. No taping is used except for 
the protection of leads. The coils are insulated from 
the metal parts entirely by micarta tubes made from 
paper treated with Bakelite. These coils are most 
rugged and durable, withstanding heavy strains and 
overloads to the best advantage, and by reason of 
their light, weight making possible a very high 
sensitiveness in regulation. 

The rating and performance of these regulators is 
based on average load conditions, consisting of an 
incandescent load in unity power factor and a line 
having 5 per cent ohmic and 10 per cent reactive 
drop. Their rating in kilowatts at the terminals 
of the regulator with unity power factor would be 
9 per cent above the standard rating; the corre- 


sponding increase of power factor would amount to- 


6 per cent. 

Enclosed carbon arc lamps may be operated from 
these regulators when equipped with a dash pot. 
A Westinghouse 6.6-ampere or 7.5-ampere enclosed 
carbon arc lamp, adjusted in accordance with the 
specifications, requires .62 or .70 kilovolt-amperes 
respectively of rated regulator capacity for its 
operation. 


STATION TYPE 


The efficiency of these regulators at full load 
varies from 90 to 96 per cent for the various sizes. 
The power factor similarly varies from 83 to 86%. 

The regulator will maintain the secondary 
current within 2 per cent of its normal rating in the 
4, 8 and 12-kilowatt sizes, or within 1 per cent on 
the larger sizes. 

Circuits—The 34, 50, and 68-kilovolt-ampere 
sizes are arranged to operate two inter-connected 
circuits. To keep the load voltage to a minimum, 
each circuit should be of approximately 1% the 
capacity of the regulator. Two circuits may be ope- 
rated from any regue 
lator by the use of 
a two-circuit panel. 

Taps —_ Primary Secondary 
taps are arranged 
for 2400, 2200 and 
2000 volts. Second- 
ary taps are provid- 
ed for 80 and 90 per 
cent. of full load. 

Automatic operation with a time switch is 
successful, if the load is such that the coil separation 
isnot more than 2inches. With light loads, auxiliary 
blocks or catches should be installed for reducing 
the movement of the secondary coil towards the 
primary coil when the power is interrupted. 


Regu/etor 


Primary 


DIAGRAM OF INTER-CONNECTED 
SECONDARY CIRCUITS 


Control Panels 


Control panels of black-marine-finished slate 
mounted on pipe frame work are furnished. 

The standard panel for single-circuit, constant- 
current regulators, is 16 inches by 36 inches and has 
mounted on it: 

(a) One four-pole single-throw type I non- 
automatic oil circuit-breaker, which, with one 
operation, connects both the primary and secondary 
coils to their respective circuits. 

(b) One alternating-current high-voltage type 
SR ammeter. 

(c) One double-pole fuse block, (2 single-pole 
fuse blocks on high-capacity). 

(d) Four enclosed fuses (two extra ones) 
mounted on the back and connected in the primary 
circuit. Where the working voltage of the regulator 
to be controlled exceeds 4,000 volts, a current trans- 
former (type KA) for the ammeter, which is con- 
nected in the secondary circuit, is furnished com- 
plete with mounting brackets. | 

Sub-panels for watthour meters can be supplied 
for any of the standard panels. These sub-panels are 
black-marine-finished slate, 16 inches high, mounted 
on the same frame as the standard panel and directly 
under it. Apparatus mounted thereon consists of 

(a) One type C watthour meter. 

_ (b) One voltage transformer. 

(c) One current transformer. 

(d) One double-pole fuse block with four fuses, 
(two extra) for the voltage transformer. 
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REGULATING TRANSFORMERS FOR 2200-VOLTS 60-CYCLE PRIMARY AND 
6.6 AMPERES SECONDARY CIRCUITS 


Transformers for Other Voltages Frequencies or Currents can be Furnished on Crder 


Capacity Approx. Weight Lbs. _ Style List 

Kva. Net Shipping No. Price 
4 480 725 200599 $520 OO 
8 685 985 200602 600 00 
. 12 850 1200 200605 700 00 
. 17 1000 1350 200608 800 00 
24 1250 1650 200611 950 00 
34 1350 1750 200614 1200 00 
*50 1800 2200 236673 1500 00 
*68 2200 2600 236674 1800 00 


For a transformer equipped with dash pot, add $15.00 to list price. 
*A current transformer is required for an ammeter in the secondary circuits. 


REGULATOR CONTROL PANELS 


Order panels by description, giving style number of regulator to be controlled. 


Approx. Shipping List ; Approx. Shipping List 
Description Weight, Lb. Price Description Weight Lb. Price 
| Single-circuit, single-throw (1 switch) Sub-panel for any standard panel 
| panel for 4, 8, 12, 17 and 24-kva. reg- complete with necessary watthour 
MAOIs cio cee cas cna mine este see. 300 $125 OO meter, current, voltage transformers 
fuse blocks, and fuses. .........--%.- 150 $150 OO 


Double-throw panels, add to above 


Single-circuit, single-throw (2 switches) 
two-switch and three-switch single 


panel for 4, 8, 12, 17 and 24-kva. reg- 


MIATOIS eel caie et Haicins slew es sates ei 350 15000: throw pancisMign!:. socks gtens cs 50 00 
Current transformer and mounting 
: , ; ; bracket for a panel when operated 
Two-circuit, single-throw (3 switches) on regulators of higher voltage than 
panel for 34, 50 and 68-kva. regulators 450 20000 1774000 volts": tose ametstedeatoesveleets 50 00 


OUTLINE DIMENSIONS 
Moving Coil Regulators 


Kva. DIMENSIONS, INCHES 
| 25-Cycles 60-Cycles A B Cc D E 
ear + 21% 17 30% 50 2914 
3 8 23 18 33% 55% 315% 
4.75 12 25\% 20 3334 55% 32% 
7 17 26 21 35% 57% 33 
10 24 2834 26 25% 58 341% 
14 34 321% 29 34% 55% 3634 
20 50 3414 30 3614 60 404% 
28 ae 36 32 36% 6334 42 
odin 68 36 32 41ily 6534 42 





L2esT 


ype I 
le Ou Switch 





SINGLE-CIRCUIT, SINGLE- SINGLE-CircuIT, SINGLE Two-Circult, SINGLE- SuB PANEL 
Turow (ONE SWITCH) Turow (Two SwItTcHEs ) Turow (THREE SWITCHES) 
CoNTROL PANEL CONTROL PANEL CONTROL PANEL 


praecentch Panel is 114 inches thick and has 14 inch bevel; Two-Switch and Three-Switch Panels are 1}2 inches and have 
3K-i 

34-inch bevel. F ; ‘ ; 

Width of sub-panel is 16 or 24 inches and thickness 114 or 1% inches to match control panel. 
These dimensions are for reference only. For official dimensions apply to the néarest district office. 
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THE ADJUSTER SOCKET SYSTEMS 


The adjuster socket system consists of a simple 
series of lamps connected across the secondary 
terminals of a constant-potential transformer. A 
reactance coil is connected in shunt across the 
terminals of each lamp and operates to maintain the 
continuity of the circuit and the normal voltage on 
the remaining lamps in case any lamp burns out 
or is removed. While it is possible to connect the 
lamps in series directly across the main, it is always 
advisable to provide a transformer having taps for 
a close adjustment of the voltage required. 


The transformers listed below are provided with 
taps to enable any voltage to be obtained within 
1 per cent of that required by the circuit. All taps 
are brought to terminal blocks inside the transformer 
case and no solder connections need to be made in 
changing these taps. 

Regulation—As the lamps go out and the reactance 
coils take their place in the circuit, the current will 
never rise over 2 per cent above normal, this point 
being reached with from 10 to 15 per cent of the 
lamps out. 


TRANSFORMERS FOR ADJUSTER SOCKET SYSTEM 
For 2200-Volt 60-Cycle Primary, 6.6= Ampere Secondary 


Transformers for other voltages frequencies and currents can be furnished on order. 





TRANSFORMER FOR ADJUSTER > 
SocKET SYSTEM 


Secondary Voltage Gallons Style No. 
Ain. Max. Oil Hangers 
87 160 [204 109712 
137 250 1-34 109712 
215 395 2 109712 
338 625 3-% 109713 
435 800 4-4 109713 
620 1140 6-34 109713 
823 1500 9-% 109713 
1250 2300 14 109733 





Primary Winding. 
C% Top 
12 % Top 





y~ Broken Lamp 

Cail Operating. 

ADJUSTER SocKkET SysTeMySHOWING OPERATION OF 
REACTANCE CoILs TO REPLACE LAMPS 


Approx. Transformer 
Shipping Wt. Lb. Style No. List Price 
98 219131 $100 OO 
121 219132 10 00 
158 219133 130 00 
230 219134 160 00 
256 219135 190 00 
355 242015 230 00 
450 219136 325 00 
570 219137 370 00 


These transformers are for use in connection with the hoods listed on a following page. 


Order by Style Number 


732—4 





January, 1920 


Westinghouse Mazda-Lighting Systems 


Section 7-A—Part II 


REACTANCE COIL REGULATOR OUTFITS FOR 
MAZDA STREET SERIES LAMPS 


The reactance coil regulator herein described is 
particularly useful on circuits which are remote 
from stations where apparatus can be housed. The 
outfits are especially designed for service where pole 
mounting and operation with a time switch is de- 
sirable. This simplifies the circuit construction and 
thus reduces the expense of serving outlying towns 
which may have constant potential feeder service 
for residence lighting, but for street lighting have 
nothing available except multiple lamps or long 
special series circuits from larger existing installa- 
tions. They are used with the inexpensive and well- 
known film cutout street hoods, no change being 
required in these devices. 


The particular advantages of this system of con- 
trolare: (1) Low cost of installation and apparatus. 
(2) Simplicity of wiring and operation. (3) Protec- 
tion of circuit against grounds. 


‘Construction 


The standard adjuster socket transformers with 
taps, having a range of from 55% to 100% of maxi- 
mum voltage rating are regularly used with reactance 
coils to make up these reactance coil regulators. 
These transformers are thoroughly described under 
the adjuster socket system. By reason of their tap 
atrangement, it is possible to adjust the current 
to within less than 1% of any required value. 


The reactance coils used in connection with this 
system are separately mounted, thus making it 
possible to adjust the taps conveniently, and ob- 
tain any desired power factor and consequent pro- 
tection within the range of the apparatus. 


Operation 


This system keeps the current in the series lamp 
circuit from rising abnormally by the use of a re- 
actance in series with the lamp. If one lamp goes 
out, the impedance of the circuit is diminished by a 
much lower percentage because of this constant 
fixed reactance in series with the lamp. Conse- 
quently the larger the proportional value of re- 
actance to lamp resistance, the closer will be the 
regulation with a large percentage of lamps out. 
Other conditions being equal, a 50% power factor 
regulator will, therefore, hold the current much 
closer to normal with a given percentage of lamps 
out than an :80% power factor regulator, A regu- 
lator with 30% power factor would be even better in 
this respect. The relative cost of the complete regu- 
lator decreases as the power factor increases for a 
given load. 


The efficiency of these regulators is relatively high, 
there being but comparatively small loss in the 
reactance coil, and transformer. At full load 








Primary Winding of Transformer. 





Supply Mains 







2% Top 4% Tops 


Secondary Wind- 
ng and Taps of 
Tronstormer 
Tronstormer Voltage. i 
200% 







<“—-Reactonce Cail and Taps 

Reoctance 
Voltage. 
W3% 


Lampe lood 
Film Cutout Sockets 


' ' 
tec amp Voltage: 100 foo 


Reactonce Coil Regulator System Showing Relative Voltoges tor 
50 % Power factor 


these efficiencies will be between 90 and 95% for 
the various sizes. 


The regulation as explained above, depends alto- 
gether upon the power factor, it being understood 
that Mazda “‘C”’ lamps are inherently self-regulating 
to a certain extent, because their resistance increases 
with the increase in current in the lamps, which 
causes the temperature rise. 


NORMAL POWER FACTOR 


Outage 50% 80% 100 % 
10 2.4 4.5 6 
20 4,2 10 ea % current increase 
30 6.2 16 Daas above normal. 
Short Circuit 16 63 


In ordering reactance coil regulators, state the 
maximum kilowatts in lamp load for which the 
regulator is desired, the power factor rating desired, 
and give style number of the transformer and re- 
actance to be used. 


The smallest unit is mounted in a cast-iron gum- 
filled case with all leads brought out of case. The 
larger units are mounted in oil-insulated-trans- 
former parts with a terminal board for changing 
connections, and only two leads are brought out. 
Taps are provided for voltages down to about 25% 
of the maximum. 


The kilovoltamperes of the reactance coil to 
give 50% or 80% power factor is respectively 173% 
and 75% of the lamp load carried by the complete 
reactance coil regulator. Taps are provided to 
enable the operator to maintain approximately 50% 
or 80% power factor respectively throughout the 
range of the adjustable transformer with which the 
reactance coil is used. 
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REACTANCE COIL REGULATOR OUTFITS FOR MAZDA STREET SERIES LAMPS—Continued 


REACTANCE-COIL REGULATOR OUTFITS 
For 60-Cycle 6.6-Ampere Series Film-Cutout Circuits 


Style number of transformer includes transformer 
mounted in weatherproof case without oul, fuse 
blocks, or hanger irons. Style number of reactance 
coil includes the coil only. , 

List price of complete outfit includes transformer, 
reactance coil, one pair hanger irons for transformer, 
one pair of hanger irons for reactance coil,* two fuse 


TRANSFORMERS ~ 


blocks (Style No. 29865 or 147190—for description 
of fuse blocks see pages on ‘‘Transformer Fuse 
Blocks’’), and necessary oil* for both transformer 
and reactance coil. 

When ordering, specify, by style number and 
description, all the items included in the list price as 
shown above. 





- REACTANCE CoIL ————— 


Max. KW. Style No. Style No. Total 
Mazda Range Style Hanger Gal. Required Hanger Gal. Shipping List 
Lamps of Volts No. Irons Oil Volts Style No. Irons Oil Weight Price 
Rated on 80% Power Factor 
2.10 215-395 219133 109712 2 236 240793 * * 275 $225 OO 
3.30 338-625 219134 109713 34% 375 240793 * : 360 250 00 
4.20 435-800 219135 109713 44 480 240793 “a * 400 275 0O 
6.00 620-1140 242015 109713 634 685 240794 109713 8 760 420 00 
7.50 823-1500 219136 109713 934 900 240794 109713 8 860 450 00 
12.00 1250-2300 219137 109733 14 1385 246447 109713 11% 1220 620 00 
16.00 1650-3000 246446 __.......... hs 1800 246447 109713 1144 1560 750 00 
Rated on 50% Power Factor 
1.30 215-395 219133 109712 2 340 240793 * % 275 225 00 
2.00 338-625 219134 109713 3% 540 240793 * * 360 250 00 
2.9 435-800 219135 109713 414 690 240794 * * 400 375 OO 
- = WES: 620-1140 242015 109713 634 980 240794 109713 8 760 420 00 
5.00 823-1500 219136 109713 934 1290 240794 109713 8 860 450 00 
7.50 1250-2300 219137 109733 14 2000 246447 109713 11144 1220 620 OO 
10.00 1650-3000 246446 se. ...... ss hee 2600 246447 109713 11% 1560 750 00 


Prices for other capacities and frequencies furnished on request. 


REACTANCE COILS 
For 60-Cycle 6.6-Ampere Series Film-Cutout Circuits 


For use in Connection with Adjuster-Socket Transformers Listed on A Previous Page to Make-Up Reactance-Coil 
Regulator Outfits as Listed Above. 


Style number includes reactance coil only. List 
price includes reactance coil, one pair of hanger 
irons and the necessary oil. When ordering, specify, 


by style number and description, all items included 
in the list price. 


Approx. Style No. 

Maximum Maximum Gallons Shipping Hanger Style No. List 
Kva. Volts Oi Wt.,Lb. Irons Coil Price 
4.0 600 * 116 * 240793 $300 OO 
8.5 1290 8 350 109713 240794 200 00 

WF} 2600 11% 530 109713 246447 300 00 
*Style No. 240793 is gum filled and is mounted by lag screws—no oil or hanger irons required. 
Order by Style Number 
781—2 
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TYPE CI LUXSOLITE FIXTURES 


Application 


The Type CI (cast iron) Luxsolite Fixtures are 
used with Westinghouse Mazda C Lamps in the 
same manner as former types of Luxsolite fixtures 
for the lighting of residential streets, parks, and 
other large outdoor spaces. Their very rugged 
construction makes them especially useful for the 
hard service required of street-lighting fixtures—the 
cast iron case cannot be dented. For districts 
requiring an extraordinarily sturdy and compact 
unit the cast iron fixture, by reason of its additional 
ruggedness and weight, is especially valuable. 

The overall weight of the Type C Luxsolite Fix- 
tures has been kept well under that of the standard 
enclosed arc lamps formerly used, so that no diffi- 
culty may be experienced in the use of the same line 
equipment with the new fixtures. 


Construction 


Case—Cast iron, galvanized, and finished with 
black asphaltum paint, can suffer no deterioration 
in any climate. Installations made in the most 
severe climatic Conditions have given four years’ 
service without showing any appreciable dete- 
rioration. 

The cases are very convenient to disassemble, 
sherardized bolts being used. Binding posts have 
been provided to meet with the best standards of 
construction. 

Auto-Transformer—To secure the full advantage 
of the high efficiency in the Mazda C lamp a larger 
current is necessary than is usually available in 
commercial series circuits. To obtain this current 
a special auto-transformer of the core type has been 
designed for use in series circuits. The standard 
winding is for 6.6-ampere circuits, with a tap pro- 





Type CI Luxso.ite FIXTURE, WITH REFLECTOR AND 
SoLtLux DIFFUSER 





%& ay 
Nas J 


Type CI Luxsouite Fixture, WITH REFLECTOR 
AND LARGE GLOBE 


vided for 7.5-ampere circuits, the latter giving ap- 
proximately the same performance. Windings for 
other current ratings may be obtained on order. 
Taps are provided on the standard 1000-candle- 
power auto-transformer to take care of 600-candle- 
power 20-ampere lamps, and on the standard 600- 
candle-power auto-transformer to take care of 
400-candle-power 15-ampere lamps. 

The insulation of the auto-transformer consists 
of micarta, and the whole auto-transformer is thor- 
oughly impregnated in bakelite after completion; 
this gives the auto-transformer excellent heat-resist- 
ing properties. The operating temperature of the 
lamp is high and if the auto-transformer is quite 
close to it the necessity for its careful insulation as 
to heat resisting value cannot be overlooked. 

Film-Cutout and Multiple Circuits—The Type 
CI Luxsolite Fixture is also supplied with film- 
cutout sockets or multiple sockets. 

Reflector—A reflector is regularly used and is 
supplied with the standard fixture, but can be 
omitted if desired. 

Glassware similar to that used with other types 
of Luxsolite fixtures is regularly provided. The 
large Luxsolite globe used as a standard with the 
original Luxsolite design is regularly furnished. In 
some cases a smaller globe, such as the Sollux diffus- 
ing globe (Fig. 2), may be used to advantage, par- 
ticularly if the candle-power of the lamp is rela- 
tively low. The Sollux diffusing globe takes the 
same holder as the 814-inch Holophane refractor. 

A refractor of the skirted type is recommended 
where distribution of the nature given by refracting 
glassware is of advantage. The skirted refractor 
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TYPE CI LUXSOLITE FIXTURES—Continued 


gives a good distribution of the light close to the 
horizontal angles and at the same time throws suffi- 
cient light on the street beneath the lamp to prevent 
the dim appearance produced by using the bowl- 
type refractor. The diffusing skirt cuts off the 
direct rays of the high intensity filaments, which are 
exposed when used with the band-type refractor. 
The skirted refractor thus gives the advantages of 
both the bowl-type and band-type refractor with 
comparatively little reduction in candle-power at 
angles close to the horizontal, or in the overall effi- 
. i ciency of the complete unit. 
Hii ] -, The refractor support consists of a casting with 
i rugged hinge and catch. The globe bail is an elec- 
tro-galvanized steel band painted black. 
Ventilation for the lamp is readily secured with 
1 | oe the diffuser and refractor by the opening at. the 
i yy bottom and an outlet under the edge of the top 
ni HA casting. An additionaloutlet under thereflector gives 
excellent ventilation when the large globe is used. 





Typr CI LuXsSoLitE FIXTURE, WITH REFLECTOR 
AND SKIRTED REFRACTOR 





PRICES 


i , ! Style number and list price includes fixture complete with 6.6—7.5-ampere primary auto-transfor- 
MW Eo mer, series (Regent) film-cutout socket, or large Edison-base multiple socket, as described, complete with 
reflector and glassware. 
APPROXIMATE 
WEIGHT COMPLETE 


WitH GLASSWARE 
AND REFLECTOR 





Glassware Net Shipping Style No. List Price 
With 400-Candle-Power Auto-Transformer 

Luxealite. Globes. its. ere era ia tans oie eer Na 35 43 272258 $28 35 

Sollux! Diffuser: wicks anc mia.c Brahe ean shen ae en ote thera le 33 41 272259 . 27 30 

Skirted Refractor: /. 2 lume ee tele esate tenes & 38 46 2'72260 30 80 

Bow. Refractottcicscecers < Sareea ake hae Sete es ro sabe <3 39 47 272261 32 20 

Barid Refractor: olio. sca ares sities een EGA eapiow eee 36 44 272262 32 20 


With 600-Candle-Power Auto-Transformer 





Touzsolite Globes i ih vss sco a) Ash gegen 4 ee aera a 37 45 272263 30 45 
Sollux Diffuser 3) PUA sd Vie eee eee cee a! 35 43 272264 29 40 
Skirted Refractor 40 48 272265 32 90 
Bow! Refractor ai Ah ues sain latere ane ehelsta, os ate anti lteera ty aa etemer es 41 49 2772266 34 30 
Band (Refractor: ) oye isiihs ret GU, bce ade nb eihaneetete ie 38 46 272267 34 30 
With 1000-Candle-Power Auto-Transformer : 
Liixsolite Globes 227 32s SAA OS, aoe nominate 41 49 272268 33 35 
SolluxDiffuser's.oatec carte ce fa Stews hy wae’ < Seminar 39 47 272269 32 30 
Stirted Refractor sce vs en eithe Go ty si elerers. efpilshns aha e:cue oe aia 44 52 272270 35 80 
Bowl Refractor i635 '3 cnet Ces AB Grete: or cin) eee 45 53 272271 37 20 
Band ‘Refractoriy.s date sais) cists auttah oo esas elelegegis Ses tieheaeee Ran 42 50 272272 37 20 
With Series (Regent) Film-Cutout Socket for Lamps of 50 to 600 Candle-Power 
Luxsolite Globec is oc sclaete ged hee sotto ae onc eae) eee 28 36 272253 2110 
Solluax’ Diffuser: ... tees ee ee ae ieaeetcepiettatene 26 34 272254 20 05 
Sheirted ‘Refractor sas is cic a: sists iaiss ale cohesd ass Biopsies aera 31 39 2°72255 23 55 
Bowl Refractor: 20 fe eee ae tle = ene esis eee 32 40 272256 24 95 
Band Refractor iii) Sie, CR: Aa Re ey 29 37 272257 24 95 
With Multiple Mogul Socket for Lamps of 300 to 500 Watts 
Laiesolite Globe tee P28 5 ae ie tgae See eben oN ees 28 36 272273 20 25 
Solfiax Disiteser ge se ais sikde va aw cree eve nants See ke eee 26 34 272274 19 20 
Started (Retractorsccslcs uncer co daysttesteystes aioe nels ae 31 39 272275 22 70 
Bowl Resse tone ae wh eee wae Cy Tema A ei 32 40 272276 24 10 
Band Relractorsus scans deeb bis bie aoa nat alte ogee sued slats 29 37 272277 24 10 


Order by Style Number 
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SAFETY COILS 


For Indoor and Outdoor Service on Series A. C. Circuits 





Fic. 1—REAR VIEW OF Type SK (O1L-INSULATED-TYPE) 
SHOWING METHOD OF ATTACHING HANGER IRONS 


It is often desirable to make an installation of 
lamps where the potential of the series arc or incan- 
descent circuit—the only circuit available—is 
too high for the application in question and the cost 
of running a multiple circuit from the central 
station would be prohibitive. 


For such a proposition, Westinghouse safety coils 
are the economical solution. They are especially 
useful on installations as follows: 


1—Where a series lighting system is desirable but 
high potentials are impracticable: 

a. On side streets or alleys where to run the 
main series circuit would require a new pole 
line. The comparatively low-voltage safety- 
coil circuit can often be run on an existing 
telephone pole-lines. 

b. On bridges and in subways where the high 
potential of the regular series circuit is 
prohibitive. 

c. For lighting of fire-alarm, police, and letter 
boxes, where high potentials so near the 
ground would be dangerous. 

2—Where a few lamps are wanted in a building 
and a multiple circuit is not available. 

3—Where large lamps of high current must be 
operated from high-voltage series circuits such as 
white-way post and pendant fixtures on mast arms 
having long loops. 


Operation 


The primary of these coils is connected in the 
regular series circuit, the secondary- then supplying 
the lower-potential series circuit. Regular series 
lighting fixtures (such as those with film cut-outs) 
should be used, except where the secondary load 
voltage does not exceed 200 in which case the 
puncturing of films is unreliable and multiple 
sockets may be used. 
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Fic. 2—Typre MA (Dry-Typer) 
(% AND 1 Kva.) 





Safety coils of 2 kilowatt and less may be operated 
continuously on open circuit without injury; those 
of larger size will operate two hours without injury. 


Construction 


These safety coils are series transformers insulated 
for high voltages (being tested for 20,000 volts for 
one minute between windings and between windings 
and iron. 


In Terne-plate Case—The safety coils of 500 
watts or less are of the core type construction with 
a case of terne-plate, gum filled consisting of heavy 
sheet steel thoroughly tinned. For manhole 
service, outlets of a heavy pipe are provided, so 
tinned that a joint with lead covered cable may 
be wiped to them. Small feet or mounting straps 
for*supporting the transformer in the base of the 
hole are conveniently arranged. For overhead 
service, the leads are brought out through the 
bottom in porcelain bushings and a strap is provided 
on the side for mounting on a pole. 

Type MA (Dry-Type)—The 1 and 2 kilowatt 
capacities of these coils are built for air cooling, 
being of the same form of construction as the 
Westinghouse standard type MA current trans- 
formers. The magnetic circuit, with laminations 
exposed to the air, is clamped between cast-iron 
end-caps which protect the windings, the leads 
extending downwards through suitable bushings in 
the bottom end-cap. The coils are impregnated with 
an insulating compound which thoroughly seals up 
joints between the laminations and end-caps. 


Type SK (Oil-Insulated Type)—The larger 
capacities of these coils are oil-insulated and have 
the same form of construction as the type SK dis- 
tributing transformers (see catalogue on ‘‘Distrib- 
uting Transformers’’). 
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Fic. 4 


Capacity 
Kva. 


.075 
.450 
. 230 
. 310 
.518 
075 
. 450 
. 230 
310 
518 
.075 
.450 
. 230 
. 310 
.518 


_ 


.00 
.00 


to 


10.0 


Style No. 


249427 


249428 
249429 
249430 
249431 
249432 
249433 
249434 
249435 
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SAFETY COILS—Continued 


SAFETY COILS 


Style number and list price in- 
cludes safety coil and (for the oil 
insulated) the necessary oil and 
hanger irons for pole mounting. 





Fic. 5 Fic. 3 
For 6.6-Amperes Circuits Line Voltage of 6600 


Maximum Style 
Fig. Secondary Secondary Approx. Wt., Lb. Hanger Gal. Style List 
No. Amperes Volts Net Shipping Irons Oil No. Price 

In Terne-Plate Case (Gum Filled) 
3 6.6 11 18 38 ora oie 242382 $22 00 
3 6.6 68 28 48 moe Pe 8 242384 33 00 
3 15 A'Seo 20 40 Pats . 242376 25 00 
3 20 1505 28 48 chs Bes 242378 31 00 
3 20 25.9 30 50 Pe ne 242380 35 00 
4 6.6 11 18 38 miter Seer 242381 22 00 
4 6.6 68 28 48 Waate oe. 242383 33 00 
4 15 LoS 20 40 ee Ae 242375 25 00 
4 20 15.5 28 48 cvetete Ae: 242377 31 00 
4 20 25.9 30 50 Fusion sare 242379 35 00 
5 6.6 11 18 38 tee Sunieis 245648 22 00 
5 6.6 68 28 48 shia oh ees 245649 33 00 
5 15 1543 20 40 whist said 245645 25 00 
5 20 1555 28 48 Bate Cane 245646 31 00 
5 20 25.9 30 50 ape afd 245647 35 00 

: Type MA (Dry Type) 
2 6.6 152 56 65 ants 5 Rieca 249428 59 40 
2 6.6 304 93 110 ee eet 249430 86 50 

Type SK (Oil Insulated) 
1 6.6 760 230 333 109713 8 249433 220 00 
1 6.6 1520 346 508 109713 11% 249435 282 00 
8 
4 =< 
C 
f 








Fic. 4 
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SAFETY COILS—Continued 


OUTLINE DIMENSIONS 


LU Leads in Cable. Dia. of 
Cabl 


LU Leads thru one py 
ach Lead I3 bare 








27 Leodsm Coble 


StTyLE No. 242376 STYLE Nos. 242377, 242379 
AND 242383 







£7 Leads 
in Cable 





ZT Leads in Coble 


StyLE Nos. 242378, 242380 ' STYLE No. 242381 STYLE No. 242382 
AND 242384 


LI Lecas in Cable. Dia. ot 


LT Leads 
in Ca 
Bao 





Cable. Dia of Cable “62 





StyLe No. 245645 StyLe Nos. 245646, 245647, AND 245649 STYLE No, 245648 


These dimensions are for reference only. For official dimensions apply to the nearest district office. 
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PROTECTIVE LIGHTING 


Although it has been the practice for many years 
with large industrial plants to provide sufficient 
illumination on the grounds adjacent to mills and 
factories to prevent accidents, the application of 
lighting facilities on an extensive scale for protective 
The fol- 
lowing principles should be observed in planning 


purposes is essential during times of war. 


protective lighting systems: 
(1) An object is made visible by the light which 
comes from it and not by the light which comes from 


thelamp. The light, there- 
fore, must be directed on 





The various types 
of industrial light- 
ing reflectors in por- 
celain enamel finish 
—angle, dome (distributing type) and 
used with Cutter pipe 
brackets and crooks. 

Radial bowl streethoods with or 
without refractors may be suspended 
from plain or ornamental brackets and 


bowl—are 


mounted on walls or poles. 

Platform crooks or pipe standards, 
equipped with automatic cutout han- 
gers for lowering the fixtures to the 


For small areas, where the distance 
to be covered with the wires is not 
great, multiple lamps on 110-volt 
circuits are usually employed. Series 
systems, however, may be used for 
circuits covering larger distances. A 
reactance coil or two-winding trans- 
DRIVEWAY CROOK WITH 


RADIAL BOWL STREET- 
HOOD AND CLAMP-ARM. 


the object, or 

(2) An object may be discerned in silhouette, as, 
for instance, a man in dark clothing may be seen 
when he is between the observer’s eye and a brightly 
illuminated back ground. 


(3) Glare must be eliminated for the guard who 
patrols the premises. Bare lamps should never be 
used. They should be provided with reflectors or 
diffusing glassware or both and so mounted on poles 
or buildings that they are well above the ordinary 
angle of vision. Reflectors serve the dual purpose 
of eliminating glare and directing the light where 
it is most needed. 


Fixtures for Protective Lighting 






WALL BRACKET WITH ANGL= TYPE 
HOLDER-SOCKET-REFLECTOR 


ground, are especially adapted to yard lighting. 


Flood-lighting .projectors are used most suc- 
cessfully for construction work at night and for 
illuminating objects a considerable distance away. 


Distribution Systems 


installed in each fixture and thus a 
considerable saving in wire is effected without the 
necessity of a regulating transformer. 


former is 


Additional information regarding Distributing 
Apparatus for both interior and outside lighting will 
be furnished upon request. 
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RAILWAY-YARD LIGHTING 


ors are combinations of Holder-Sockets and One-Piece 


Good illumination is an important factor in 
railway switching, storage and loading yards. 
Decreases in the number of accidents and in the 
costs of switching and loading are argu- 
ments in favor of 
modern lighting 
systems. 

The small clear- 
ance between cars 
in switching yards 
usually necessitates 
mast-arm fixtures 
or the suspension of 
lamps on cables be- 
tween poles set at 
the sides. Lamps 
should be mounted high to prevent glare; 
mounting heights vary according to the 
width of the yards and their general 
features, as well as the sizes of lamps 
used. An intensity of one-quarter to 
one-half foot-candle produces good results. 





Automatic Cut-out 
Hanger with Street- 
hood. 


In storage and loading yards, an 
intensity of one-fourth candlepower is 
recommended and is secured by the use 
of Mazda “C’”’ lamps with Dome type 
reflectors. 


Cutter Holder - Socket - Reflectors are 
particularly well adapted to Railway 
Yard Lighting. They may be suspended 
directly from mast-arms, poles,brackets and 
pole-tops, as shown in the accompanying 
illustrations.{Cutter Holder-Socket Reflect- 


POLE WITH 
Mast ARM 


Porcelain Enameled Steel Reflectors. They are 
easy to wire and install, are weather and fume 
proof and are easily cleaned. 


The average il- 
lumination of rail- 
way yards may be 
increased from 30 
to 60 per cent by 
keeping the reflec- 
tors clean. Cutter 
Automatic Cut-Out 
Hangers facilitate 
cleaning reflectors 
and renewing lamps at minimum expense. 
The cost of these devices is saved in a 
short time by the reduction in maintenance 
expense. The initial high efficiency of 
a railway yard lighting system is assured 
continuously by the use of Cutter Holder- 
Socket-Reflectors and Cut-Out Hangers. 





In switching yards and round houses, 
where smoke and fumes are excessive, 
Cutter Vapor-Proof Fixtures listed on 
page 14 are recommended. Flood Light- 
ing Projectors, Streethoods and other 
Cutter products are adapted to special 
railway yard lighting requirements. Our 
engineering service is available for solving 
complicated problems and assisting in 
the selection of the proper equipment 
for each particular requirement. 


PLATFORM CROOK WITH DOME TYPE 
HoipErR-SOcCKET REFLECTOR 


706—2 





— 
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HE methods employed for operating street-lighting systems may be divided 
into two classes: Multiple and Series Operation. 


Multiple Systems are usually operated at 110 or 220 volts, and the power 





FN EN 


eT eR: : 
oH is supplied from a constant-potential transformer. The multiple system of 
SE=! operation has been generally used for small installations where the distance 
traversed by the line wires is not sufficiently great to warrant the expense of installing 


regulating equipment for series lamps. 


The Series System, using one conductor to traverse the lighted area, as compared with 
two conductors for the multiple system, has been adopted generally for large installations 
of incandescent street lighting fixtures. Series Mazda “C” lamps are used. 


The series system is usually more economical in first cost, but for very small installations 
where the series system would require additional regulating apparatus, it may be found 
more economical to install multiple lamps, although certain variations of the series system 
described below are particularly applicable to small installations. 


Methods of Operation of Series Distribution Systems 


There are several methods of using series Mazda “C” lamps in Cutter Streethoods and 
any one of the following may be considered for each particular installation: 


(1). The constant-current straight series system using the Cutter Regent Film Socket 
with each lamp. (See next page.) In the event of a lamp failing, the perfectly calibrated 
film in the Regent Socket punctures, thus re-establishing the circuit instantly. The 
system is operated through’ a regulating transformer which takes care of the difference 
in the load and maintains the current practically constant. This method is suitable for 
all series systems for operating lamps ranging from 40 to 600 candlepower. 


(2). The constant-potential series system using an individual two-winding (or so- 
called series multiple) transformer placed on the pole from which the service wires lead 
to the fixture. The transformers are connected in series and each one delivers the amount 
of current required for the lamp at a voltage equal to that of only one lamp. Multiple 
Streethoods are used. The system may be operated either from constant-potential mains 
or in series with other lamps using film sockets and supplied through a regulating trans- 
former. This method is particularly applicable to small installations of series lamps of 
400 candlepower rating or larger, and has the special feature of providing a low potential 
in the wires leading from the transformer to the lamp. 


(3). The constant-potential series system using a multiple socket and reactance coil 
with each lamp. This system requires no regulating apparatus at the central station. 
When a lamp fails, there is sufficient reactance inserted in the line to maintain the current 
practically constant. This method is used on systems for operating series lamps of 250 
candlepower rating and smaller, and is found most economical on circuits of less than 
2 kilowatt capacity. Cutter Adjuster-Socket Streethoods are used. 

Local conditions govern the selection of the method of operation of a distribution system. 
If data are given on the number and size of lamps, plan of streets, central-station equip- 
ment and methods of distribution now used, our Engineering Department will make 
recommendations for the most efficient and suitable method of distribution. 
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- Straight Series System with Regulating Transformer and 
Cutter Regent Film Socket 


In a straight series lighting system, the constant-current transformer which regulates 
the voltage to compensate for burned out lamps may be considered the heart of the sytem 
while the Regent Film Socket 1s the safety valve. 

When a lamp burns out, there is a momentary o Supporting Kreme 
rise in potential across the terminals of the lamps 
and the dielectric film in the socket must puncture 
to re-establish the circuit. If the dielectric 
strength of the film is too great, the rise of the 
voltage may not be sufficient to puncture the 
film, or it may hold the circuit open until the 
voltage has increased to a point that will produce erminat 
violent surges in the line. These surges are 
damaging to Mazda “C” lamps, because the fila- 
ment must be kept so near the melting point that 
a line surge of any consequence destroys the lamp. beer. Suoporting Contacts 

The film used in the Regent Socket punctures 
uniformly and accurately at rated voltage. It is 
enclosed in the socket and protected against 
climatic conditions which might prevent this 
accuracy. The film cannot creep out as a result 
of vibration of the fixture and lamp. The film 
holder is so designed that it is impossible to use 
any substitute for the regular film. 









Receptacle © Tongue Contact 
Switch 


; Fi, Contact 
lunger 


Terminal 


Repeating Film 


Regent C" 
eee Lamp Sochet 


Regent Film Sockets have been thoroughly peor tantom View of Regent “C” 
tried out by the users of the country. Hundreds Se eota une cileitaron a 


of thousands are in service under all climatic 
conditions. Approximately 30,000 have been installed in the city of Chicago alone, where 
they are used in Cutter pendants and in ornamental posts for Mazda “C” lamps. 

To the many well known advantages of the Regent Socket, improvements have been 
added to make the Regent “C’”’ Socket, illustrated above, the ideal “safety valve’ socket. 


Regent ‘‘C’’ Film Sockets Solve Outage Problems 


Cigarette wrappers, matches or anything will do with the ordinary film socket, until 
something has gone wrong, all the lamps are burned out or the circuit is open and the 
trouble cannot be located. Outage penalties eat into the profits and accidents occur 
because of darkness. No such condition can arise with the repeating film. Lift the spring 
spider, turn the film a fraction of an inch, close it and screw in_a new lamp. Insert the 
socket in the receptacle and the lamp is ready for operation. The saving in cost of film, 
renewals alone will pay for the socket in a short time. : 


Advantages of Regent ‘‘C’’ Film Sockets 


Use Regent “C” Sockets with Cutter pendants, streethoods, posts and other fixtures 
with straight series lamps. The following advantages are obtained: 


(1) The repeating film saves trouble and time, and decreases the expense of renewals. 
(2) Only the calibrated film can be used with Regent “C” Sockets. 
(3) Large contact surface and uniform pressure insure accuracy in film puncture. 
(4) Fool-proof construction insures the proper use of the film and socket. _ 
(5) The film is enclosed in the socket, protecting it against climatic conditions which 
might prevent accuracy in film puncture. 
(6) There are no live metal parts exposed back of the socket; this construction 
eliminates danger from corrosion and short circuits. 
(7) The intense heat of-Mazda “C” lamps cannot affect the operation of the film. 
(8) The lamp socket is easily inserted in the receptacle; a slight turn locks it in place. 
(9) Lamps may be renewed easily by hand or with lamp-changer from the ground. | 
(10) Lamps may be inserted in the lamp socket shells at the storeroom and carried in 
this manner by the linemen to the places where renewals are made. | 
(11) The Regent “C” Socket is smaller and better insulated than other designs. 
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Construction of Cutter Series Streethoods 


The design of Cutter Streethoods is the result of many years of experience in the develop- 
ment of street-lighting equipment. Every detail in their construction has been planned so 
they can be easily installed and wired. They give efficient and long service. 


Copper heels on Cutter Streethood Reflectors insure maximum life because they pre- 
vent chipping of the enamel from contact with screw or clip supports. When enamel is 
chipped away by screws or similar supports, 
the metal body of the reflector is exposed 

' to the air; rust sets in and spreads rapidly 
over the surface of the reflector, reducing 
the efficiency and greatly shortening the life. 


The beaded edge on Cutter Streethood 
Reflectors is another feature which guaran- 





Bi = , Cutter Streethood Reflector. Showing Copper 
tees maximum life of the reflector. The edge Heel and Beaded Edge. 


of the steel reflector body is turned over 

and a smooth bead is formed. The three coats of enamel on the exterior of the reflector as 
well as the three coats on the interior are lapped over the beaded edge, forming a protective 
covering that is extremely durable. 


Advantages of Cutter Streethoods 


(1) Interchangeable Parts permit combinations suited to every individual requirement. 

(2) Cast Iron Canopies are threaded for 34-inch pipe or for 134-inch pipe. The 34-inch 
canopy also fits all styles of center suspension fittings. Iron parts of Cutter Streethood 
Bodies are electro-galvanized and painted black. : 

(3) Porcelain Heads are designed to give ample insulation for the Regent “C” Series 
Film Socket and are arranged for either inner or outer wiring. When outer wiring is used 
the wires may be tied to holes in the rim of the Porcelain Head, making the use of a cross 
arm unnecessary. Durable wiring connections are easily and quickly made. 

- (4) Standard 4-inch Copper Heel on all reflectors insures maximum life of the reflector. 
The enamel is not damaged by the supporting screws. When reflectors are fastened by 
any other means, the enamel is easily chipped and corrosion begins. The rust will quickly 
spread to other parts, making it necessary to replace ’the reflector, which is a large part of 
the cost of the fixture. 
(5) Radial Bowl Reflectors shed rain, 
sleet and snow, thus relieving the fixtures 
of undue strain during inclement weather. 

They are artistic in appearance and afford 

‘ideal light distribution. 
(6). ‘‘Sol-lux” Diffusers and Holophane 
_ Refractors are supported on hinges so'that 
_ the lamps may be replaced easily, and the 
glassware may be cleaned frequently, at 
low expense. This is_essential to obtain 
maximum efficiency in light distribution. 
(7) Regent “C” Film Sockets eliminate 
many troublesof series street-lighting sys- 

‘tems. The saving in-lamp renewals alone 

_-will quickly pay for the complete fixture. 





Interchangeable Parts. for-Series. Center Method of Wiring Cutter Series 
Suspension Streethoods. Streethoods 
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‘ Efficient Illumination with Cutter Series Streethoods 


The first consideration in the selection of every street-lighting fixture is the amount of 
light required; that is, the size of lamp. The next consideration is the manner in which the 
light should be distributed. These determine one or two styles of Streethood Reflectors. 
The third consideration, that of the method of installation, will enable the customer to 
select the one best suited to his requirements. Cutter Streethood Bodies and the brackets 
for supporting them are listed separately. The size of lamp is given for each Streethood 
Body, which enables the selection of the one best suited to the lighting needs. The Street- 
hood Body may then be offered in combination with several styles of brackets and center- 
suspension parts. Thus a complete fixture may be assembled to suit any condition. 


- To facilitate proper selection of Streethood Bodies typical distribution curves for Mazda 
““C” lamps with each reflector are shown below. 


Distribution Curves 





Distribution Curve for 100 Candlepower Mazda “C’’ Lamp 
w 


ith 18-inch Radial Bowl Reflector. 
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Distribution Curves for 20-inch Flat Radial Reflector 
with 60, 80 and 100 Candlepower Mazda ‘‘C’”’ Lamp. 





Distribution Curves of 600 Candlepower Mazda “‘C’’ Lamp 
7 with 18-inch Radial Bowl Reflector and 84-inch 
Bowl, Band and Skirted Refractors. 
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Distribution Curves for 100 Candlepower Mazda ‘“‘C’’ Lamp 
with 18-inch Radial Bowl Reflector and 6 44-inch Holophane 
Bowl Refractor, with Band Refractor and Skirted Refractor. 
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Distribution Curve for 250 Candlepower Mazda “C’’ Lamp 
and 20-inch Radial Bowl Reflector with Extension. 





Distribution Curves of 250, 400 and 600 Candlepower 
Mazda ‘‘C” Lamps with 18-inch Radial Bowl 
Reflectors and ‘‘Sol-lux’’ Diffusers. 
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Cutter Series Streethood Bodies 
For 40, 60, 80 and 100 C. P. Series Mazda ‘‘C”’? Lamps 
Schedule A—Standard Package Quantity 10 
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Distribution Curves of 100 C. P. Mazda “C” Lamp with A—18-inch Radial 
Bowl Reflector. B—Same with 6 14-inch Holophane Bowl Refractor. 
C—20-inch Flat Radial Reflector. 


18-inch Radial Bowl Streethood Body. 
Trade No. W27101 


A Cutter Series Streethood Body consists of a porcelain insulator head 

with Regent “C” Film Socket and iron canopy and a reflector with or 
without refractor as listed. 
. The porcelain head contains the Regent “C” Film Socket and is 
equipped with galvanized iron canopy painted black. The canopy is 
threaded for 34-inch pipe for fastening to brackets or for center sus- 
pension fittings, or, the Streethood body will be furnished with canopy 
threaded for 134-inch pipe as listed below. 

Line wires leading to the Streethood are tied securely in the outer rim 
of the porcelain head and lead in to the socket terminals through holes 
provided therefor. 

Reflectors are made of deep drawing steel and surfaced with three 
coats of highest grade porcelain enamel, reflective white underneath, 
green ontop. The reflector is attached to the porcelain head by means 
of two stationary lugs and a heavy set screw with lock-nut engaging 
a 4-inch copper heel which protects the enamel from chipping. Re- 
flectors and Refractors furnished with the Streethood Bodies listed on 
this page are designed for use with 40, 60, 80 and 100 C. P. Series 
Mazda “C” Lamps. 





18-inch Radial Bowl Streethood Body 
with 64-inch Holophane Bowl 
Refractor. Trade No. W27103 


PRICE LIST 
Schedule A—Standard Package Quantity 10 


Prices below cover Streethood Bodies for 40,60, 80 and 100 C. P. Series Mazda 
“C”’ Lamps, but do not include lamps or wiring. 








” Trade No. Seiten 
‘or 84- For 1\- fd ip. Wt. ice 
in. Pipe in. Pipe Description Ibs. each each 
With 18-inch Radial Bowl Reflector 
W27101 W27102 Complete Unit............................ 12 $7.00 
W27141 W27142 Unit Porcelain Head with Socket and 
Consists of. Catiopy sa 02 2) ee ee oe 8 4.25 
W27143 W27143 18-inch Radial Bowl Reflector... 4 2.75 
With 18-inch Radial Bowl Reflector and 
64-inch Holophane Bowl Refractor 
W27103 W27104 Complete Unit... 0.25 (er 17 $11.50 
W27141 W27142 Porcelain Head with Socket and 
Canopy site eee 8 4.25 
hy W27143 W27143 Unit 18-inch Radial Bowl Reflector:.. 4 2.75 
rie 18-inch Radial Bowl Streethood Body W27166 W27166 Consists of 6%%-inch Holophane Bow! Re- 
; with 6 44-inch Holophane Skirted TraCtOne epee is B Oelaic a 3% 3.00 
y Refractor. Trade No. W27105 W27146 W27146 Hinged Refractor Holder....... 1% 1.50 
With 18-inch Radial Bowl Reflector and 
6%-inch Holophane Skirted Refractor 
W27105 W27106 ConipletesUnije.. Viger tc. se ee ae 17 $11.50 
W27141 W27142 ' Porcelain Head with Socket and 
‘ Canon iis: nubian hoe ee 8 4.25 
i W27143 W27143 Unit 18-inch Radial Bowl Reflector:,, 4 2.75 
W27167 W27167 Consists of | 614-inch Holophane Skirted Re- 
RTACCOT her, Jy eee ee ee 3 3.00 
W27146- W27146 Hinged Refractor Holder....... 1 1.50 
With 18-inch Radial Bowl Reflector and 
64-inch Holophane Band Refractor 
W27107 W27108 Complete Unit.......................0005 16 §©$11.50 
W27141 W27142 Porcelain Head with Socket and 
Cahopy s.. 88.0. eee oe 4,25 
W27143 W27143 Unit 18-inch Radial Bowl Reflector... 4 2.75 
W27168 W27168 Consists of 6¥%-inch Holophane Band Re- 
tractor: ...2."....eeaeeee 12 3,00 
W27146 W27146 Hinged Refractor Holder,...... 1 1.50 
With 20-inch Flat Radial Reflector 
W27109 W27110 Complete Unit......................00605. 13 $6.50 
W27141 W27142. Unit Porcelain Head with Socket and 
20-inch Flat Radial Streethood Body. Consists of CANO Di auricle Sores donate wi 8 4.25 
Trade No. W27109 W27162 W27162 20-inch Flat Radial Reflector... 5 2.25 
7-405 
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Cutter Series Streethood Bodies 
For 250, 400 and 600 C. P. Series Mazda ‘‘C’’ Lamps 


Schedule A—Standard Package Quantity 10 
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Distribution ‘Curves for 600 Candlepower Mazda ‘‘C’’ Lamp with 18-inch 
Radial Bowl Reflector and A — 84-inch Bowl Refractor. 
B — 84-inch Skirted Refractor. C — 8}-inch Band Refractor. 


A Cutter Series Streethood Body consists of a porcelain insulator head 
with Regent “C” Film Socket and iron canopy and a reflector with or 
without refractor as listed. 

The porcelain head contains the Regent “C’” Film Socket and is 
equipped with galvanized iron canopy painted black. The canopy is 
threaded for 34-inch pipe for fastening to brackets or for center suspen- 
sion fittings; or, the Streethood will be furnished with canopy threaded 
for 14%4-inch pipe as listed below. 

Line wires leading to the Streethood are tied securely in the outer rim 
of the porcelain head and lead in to the socket terminals through holes 
provided therefor. 

Reflectors are made of deep drawing steel and surfaced with three 
coats of highest grade porcelain enamel, reflective white underneath, 
green ontop. The reflector is attached to the porcelain head by means 
of two stationary lugs and a heavy set screw with lock-nut engaging 
a 4-inch copper heel which protects the enamel from chipping. Re- 
flectors and Refractors furnished with the Streethood Bodies listed on 
this page are designed for use with 250, 400 and 600 C. P. Series 


“coy? 
Mazda CS Lamps. PRICE LIST 
Schedule A—Standard Package Quantity 10 
Prices below cover Streethoods for use with 250, 400 and 600 C. P. Series Mazda 
“C"' Lamps, but do not include lamps or wiring. 


Trade No. Description Ship. Wt. Price 
For %- For114- With 18-inch Radial Bowl Reflector and lbs. each each 
in. Pipe in. Pipe 84-inch Holophane Bowl Refractor 
W27111 W27112 Complete Unit... 22.0.0. 0... ee teens 23 $14.50 
W27141 W27142 Porcelain Head with Socket and 


Ganopyiin ser: Gta aes 8 4.25 
W27143 W27143 Unit 18-inch Radial Bowl Reflector... 4 .» 2.75 


W27169 W27169 Consists of 84-inch Holophane Bowl Re- 


DEACCOUIIN of arora ars iete ol eer ater eseteiss 9% 6.00 
W27145 W27145 Hinged Refractor Holder....... 1% 1.50 
With 18-inch Radial Bowl Reflector and 


84-inch Holophane Skirted Refractor 


W27113 -W271144 Complete Unit............2.5..000-se sence 22 $14.50 
W27141 W27142 Porcelain Head with Socket and 

. CAnODV icine ste etiia eiesavecsie 8 4.25 

W27143 W27143 Unit 18-inch Radial Bowl Reflector... 4 Ae 
W27170 W27170 Consists of 8%-inch Holophane Skirted Re- 

GrActorsirh Kiowa hs. aS 814% 6.00 


Hinged Refractor Holder....... 1% 1.50 
With 18-inch Radial Bowl Reflector and 
84-inch Holophane Band Refractor 


W27145 W27145 


W27115 W27116 Complete Unit.................- cess en eeee 19 $14.50 
W27141 W27142 Porcelain Head with Socket and 

ME ATION Vie nee ce rn cee a heunubiega 8 425 
W27143 W27143 Unit 18-inch Radial Bowl Reflector... 4 oot 
W27171 W27171 Consists of | 8%-inch Holophane Band Re- 

SACHOT GEL AMIR As ts a.+ 2) 8\6 010: 070.9 5% 6.00 
W27145 W27145 Hinged Refractor Holder....... 1% 1.50 


With 18-inch Radial Bow! Reflector 
and ‘‘Sol-lux’’ Diffuser 


W27117 W27118 Complete Unit........ 0... 00.00. eee eee es 18 $11.50 
W27141 W27142 Porcelain Head with Socket and 

HOOVES Feces cc eules © neers 8 4.25 

W27143 W27143 Unit 18-inch Radial Bowl Reflector... 4 2.75 

W27172 W27172 Consists of MSOltix” Diffuser . os. 4 ys 2 sue 4% 3.00 

* W27145 W27145 Hinged Refractor Holder....... 14% 1.50 


With 20-inch Radial Bowl Reflector with 
Extension for Bare Lamps 
W27119 W27120 Complete Unit.................:2 see eeeees 14 $7.75 
W27141 W27142 Porcelain Head with Socket and 
Unit Cando ye Ms, ave RA 8 4.25 
W27144 W27144 Consists of 20-inch Radial Bowl Reflector 
with Extension..........++-- 6 3.50 


Refractor. 








18-inch Radial Bowl Streethood Body 
with 84-inch Holophane Bowl 
Refractor. Trade No. W27111. 





18-inch Radial Bowl Streethood Body 
with 8 44-inch ‘‘Sol-lux”’ Diffuser. 


Trade No. W27117. 





18-inch Radial Bowl Streethood Body 
with 81-inch Holophane Skirted 
Trade No. W27113. 





20-inch Radial Bowl Streethood 
Body with Extension. 
Trade No. W27119. 
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Cutter Streethood Brackets 
Schedule A—Standard Package Quantity 10 


a 


i Flat tron Scroll 





Style A Bracket. Majestic Medium Bracket. Boulevard Telescope Bracket. 
(Approximate Dimensions.) (Approximate Dimensions.) (Approximate Dimensions.) 


A Complete Cutter Bracket Type Streethood consists of one of the Brackets 
shown and one of the Streethood Bodies listed on the preceding pages. 
Brackets listed on this page are for supporting Streethood Bodies with 
34-inch canopy. Simple Cross Arm with 34-inch lock-nut (Trade No. 
W27194) will be furnished for spreading the wires above the Street- 
hood Body for 40 cents list additional, when so ordered. 


Style A Bracket 


Consists of 4-foot gooseneck of 34-inch pipe with heavy 3-hole grooved 
pole plate. Furnished with or without brace arm for guiding line wires 
from back of pole to Streethood Body. 


Majestic Medium Bracket 


A medium-weight bracket of the same style as the Majestic Bracket 
shown on the page opposite. Consists of ornamental grooved pole 
plate, 4-foot gooseneck (double bend) of 34-inch pipe and wrought iron 
scroll. Shipped assembled complete as shown. 





Style A Bracket. Trade No. W27173 


Boulevard Telescope Bracket 


The 34-inch pipe telescopes into the 1%4-inch pipe and allows for 
adjustments of 5 to 7 feet in reach from pole. This bracket has a heavy 
3-hole cast iron pole plate with porcelain elbow for inner wiring and a 
cross-arm with glass insulators. The knurled set screw in the pipe 
joint and the pole step in the lower corner of the scroll are for the con- 
venience of linemen when renewing lamps. 


oe 





PRICE LIST 
Schedule A—Standard Package Quantity 10 


Prices below cover brackets only. Streethood Bodies to make complete Bracket 
Type Streethoods should be selected from the two preceding pages and ordered 


SRST SRT 






separately. 
Trade Ship. Wt. Price 
No. Description lbs. each each 
Majestic Medium Bracket. Style A Bracket 
Trade No. W27175 W27173 Complete Bracket... 2.0.0... cc cece ccccccccccccuce 7 $1.75 
W27179 Bracket { 34-inch x 4-foot Gooseneck.............. 4% 1.35 
W27180 Consists of ) Grooved Pole Plate...........-.cccccuce 2% 40 
Style A Bracket with Brace Arm 
W27174 Complete Bracket............... cc ccc cccccecccces 10 $2.45 
W27179 Bracket * &-inch x 4-foot Gooseneck .............. 4% 1.35 
W27180 Consists of { Grooved Pole Plate...........cccceeceee 2% -40 
W27181 SLADE GALI e its sss G9 ostinsccs arene ae 3 .70 
Majestic Medium Bracket 
W27175 Complete Bracket, Assembled..................... 18 $3.25 
Ww Boulevard Telescope Bracket 
W27176">Complete, Bracket. aie beri ie stiee calc teen ee ee 36 $7.75 
; W27147 Pole Plate with Cross Arm. ........-.+e 9 1.75 
; W27148 Bracket Boulevard Bracket with Pole Stepand Scroll 
‘74 | Consists of ABBEINDICD 5. dieins sidait wera dees e ode ead 19 4.20 
{ C2 W27149 84-inch x 5-foot Pipe Bend..............- 6 1.50 
‘ ht} W27150 2 Pony Glass Insulators................- 1 15 
| V4 Galvanizing: When ordered in Standard Package Quantities or over, any of 
. ‘ Boulevard Telescope Bracket. the brackets listed above will be furnished electro-galvanized and painted black, 
Trade No. W27176 for 20% list additional. In less than Standard Package Quantities add 40% 
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Cutter Streethood Brackets 
Schedule A—Standard Package Quantity 10 


“ue 


Flat fron Scroll 


Flat fron aoe 
32" 


oo 7 


4 





a ee ee 





Majestic Senior Bracket. Spartan Straight Arm Bracket. : Pole Crook. | 
(Dimensions approximate.) (Dimensions approximate.) (Dimensions approximate.) 


A Complete Cutter Bracket Type Streethood consists of one of the 
brackets shown and one of the Streethood Bodies listed on the preceding 
pages. Brackets listed on this page are for supporting Streethood 
Bodies with 14-inch canopies. Simple Cross Arm with 134-inch lock- 
nut (Trade No. W27197) will be furnished for spreading the wires above 
the Streethood Body for 40 cents list additional, when so ordered. 


Majestic Senior Bracket 


Consists of double-bend. gooseneck of 114-inch pipe with 3-hole 
grooved pole plate and ‘wrought iron scroll assembled. Holds lamp 
4 feet from pole. 


a 


tee: 


Se wre eT ny 


Spartan Straight Arm Bracket ‘ 


Consists of straight piece of 134-inch pipe with 3-hole pole plate, 
headpiece and wrought iron scroll assembled. Holds lamp 4 feet from 
pole. Furnished with 1%-inch nipple. 


Arcadian Junior Bracket 





Similar to Spartan Straight Arm Bracket described above. Holds Majestic Senior Bracket. 
‘lamp 20 inches from pole. Furnished with 14-inch nipple. Trade No. W27177 
Pole Crook 


Made of 134-inch pipe with wrought iron scroll assembled. Clamps 
for attaching to pole are adjustable to compensate for the rake on 


trolley poles. 
PRICE LIST 
Schedule A—Standard Package Quantity 10 


Prices below cover Brackets only. Streethood Bodies to make complete Bracket 
Type Streethoods should be selected from the two preceding pages and ordered 





separately. 
Trade Sea Ship. Wt: Price 
No: Description Ibs. each each 
Majestic Senior Bracket 
W27177 Complete Bracket .............cccesccncecencens 26 $5.00 
Spartan Straight Arm Bracket 
W27151 Complete Bracket ............0 ese eee eect eee 24 $5.00 
W27152 Bracket { Spartan Straight Arm Bracket Assembled 23%4 4.80 
W27198 Consists of | 114-inch Nipple..............-0 eee eee A .20 
Spartan Straight Arm Bracket. 
Arcadian Junior Bracket Trade No. W27151 
W27178 Complete Bracket.......... eh Hanne eRe siclzihahe 2 a.'5 «> 14 $4.00 ; 
W27153 Bracket { Arcadian Junior Bracket Assembled..... 13% 3.80 
W27198 Consists of | 134-inch Nipple. .............0- eee eees \y .20 
P Pole Crook for Wooden Poles 
| W27154 Complete Brackets. oe ee ve cc ee be ees 28 $6.00 
j W27155 Bracket { Crook with Scroll Assembled............ 20 4.50 
: W27156 Consists of | *Pole' Plata rina 0% s. Sn Seiieee ee 8 1.50 
| ate Pole Crook for 4-inch Iron Poles 
} W27157 Complete Bracket... ......... ccc cess renee eeeeee 36 $7.50 
W27155 Bracket { Crook with Scroll Assembled.........-. 20 4.50 
W27158 Consists of | 2 Pipe Clamps for 4-inch Pipe.......... 8 1.50 
Pole Crook for 5-inch Iron Poles 
W27159 Complete Bracket... ............- 2c cece eee eees 38 $7.70 
W27155 Bracket { Crook with Scroll Assembled........... 20 4.50 
W27160 Consists of | 2 Pipe Clamps for 5-inch Pipe.......... 9 1.60 








-Galvanizing: When ordered in Standard Package Quantities or over, any of 
the brackets listed above will be furnished electro-galvanized and painted black, 
for 20% list additional. In less than Standard Package Quantities add 40%. Pole Crook. Trade No. W27154 
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Westinghouse Are Lamps and Lighting Systems 






























Cw «ve 


ing lamps and cleaning glassware. (See 


PRICE LIST 


.but do not include lamps or wiring. 


Cutter Style D—Loop Suspension Streethoods consist of 
Cutter Streethood Bodies with plain suspension eye, threaded 
for attachment to 34-inch canopy. Designed for use with 
mast arms, pulleys, insulated cross arms, etc. When so used, 
the Streethood may be lowered to the ground easily for renew- 


Arms, Pulleys, Insulators and Pole Line Material.) 


January, 1920 


Cutter Series Suspension Streethoods 
For 40, 60, 80 and 100 C. P. Series Mazda ‘‘C’’ Lamps 
Schedule A—Standard Package Quantity 10 






Cutters /nterchangegble 
Pulley No. 20816 






No.20872 \ 


Cutters Rope Clam 
Cutters Pole leek No Pea 


listing of Mast 


Schedule A—Standard Package Quantity 10 
Prices below cover Streethoods for 40, 60, 80 and 100 C. P. Mazda “C" Lamps 


i Trade Pare Ship. Wt. Price 
. i No. Description Ibs.each each 
: | With 18-inch Radial Bowl Reflector 
j i W27121' (Conrplete Streethood. .. 7228s. 2+ eevee tees 1234 $7.15 
j i Wee MS W27161 Style:D Loop,.tt tation ene ae ene are % ay 

i | i W27141 Streethood } Porcelain Head with Socket and %-inch 

Fi} Vo Consists of Canopyst si i. teeth althicatdes ola aemeta 8 4.25 
i e i W27143 18-inch Radial Bowl Reflector........... 4 2.75 
ea | ge With 18-inch Radial Bowl Reflector and 
g 
¥ 64-inch Holophane Bowl Refractor 
W27122 Complete Streethood...............cccccccvccccce 17 $11.65 
W27161 Style D Loop!) 7). one ates Bierite 15 
| cH W27141 Porcelain Head with Socket and %-inch 
' y Streethood Canopy wet & : SORE eee, te cee 8 4.25 
iy Bi) Ya W27143 Consists of ) 18-inch Radial Bowl Reflector........... 4 2.75 
\} | W27166 6 14-inch Holophane Bowl Refractor...... 3% 3.00 
ii Y ie W27146 Hinged Refractor Holders)... ......0.2006 1% 1.50 
i Hi 
i es With 18-inch Radial Bowl Reflector and 

Ny 64-inch Holophane Skirted Refractor 
it Style D Streethood with 18-inch 
i Radial Bowl Refectos wae Complete Reet s a. ie aueb (whe rates) al Skaceeege ace maelen aerate 11% ere 

. Trade No. W27121 wa Siyied )Loop..... eee erat 4 Soeae Ric : 
i orcelain Head with Socket and 84-inch 
i ; ¢ Streethood Canopy *.84.ctii tees ee etaet tere emit er 8 4.25 
; y ay W27143 Consists of ) 18-inch Radial Bowl Reflector........... 4 2.75 
{ if | W27167 6%-inch Holophane Skirted Refractor..... 3% 3.00 
{| iy W27146 Hinged Refractor Holder........00.0. 005 1% 1.50 
i % 
} With 18-inch Radial Bowl Reflector and 
. : 6 %-inch Holophane Band Refractor 
: 
W27124 Complete Streethood................ cece eee ee 16%4 $11.65 
W27161 Style: DD) Loop ies Bese ate oe. Woe eile % 5 
i W27141 Porcelain Head with Socket and %-inch 
fi Streethood Canopy 5:05 aiait ws atte «este names see 8 4.25 
t W27143 Consists of | 18-inch Radial Bowl Reflector........... 4 2.75 
i 4 W27168 6%-inch Holophane Band Refractor...... 2% 3.00 
Hi) W27146 Hinged Refractor Holder.............0.. 1% 1.50 
| With 20-inch Flat Radial Reflector 
i W27125 Complete Streethood.. 2.0.02... 06.06... eereee ees 1334 $6.65 
i} Style EX Streethood with 18-inch W27161 Style D Loop..... Preset ee. ne ee \% AS 
Radial Bowl Reflector and 6%- W27141 Streethood |} Porcelain Head with Socket and %-inch 
, i} inch Holophane Skirted Refractor. Consists of Canopy...... iain wleie-bia ale srelete wroteleraleia ie 8 4.25 
; ; Trade No. EX W27123 W27162 20-inch Flat Radial Reflector........ titolo 2.25 
; Cutter Styles DX, E and EX Streethoods 
; . Style DX Streethood consists of Style D Streethood with simple cross arm No. W27186. Add prefix DX to trade number; 
: 1\ lbs. to the shipping weight and 35 cents to list price of Style D Streethood selected. : 
) i) Style E Streethood consists of Style D Streethood with high voltage hood insulator No. W27163. Add prefix E to trade 


Hh number; 21% Ibs, to the shipping weight and 90 cents to list price of Style D Streethood selected. 


+) Style EX Streethood consists of Style D Streethood with high voltage hood insulator No. W27163 and simple cross arm No. 
heat W27186. Add prefix EX to trade number; 3 % lbs. to the shipping weight and $1.35 to list price of Style D Streethood selected. 


a 
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Cutter Series Suspension Streethoods | 
For 250, 400 and 600 C. P. Series Mazda ‘‘C’’ Lamps | 
Schedule A—Standard Package Quantity 10 


<™~ .— Cutters Insulated Suspension Bolt No.20893 —_—_—___——_-. £ 









eee ae aes 
roe ow : 
Cutters Interchangeable (__\ Cutters Standard 
Pulley No. 20816 Ly _| Cutout Pulley No 20763 


en a ee 
26" 










~ 





Cutter Style D—Loop Suspension Streethoods consist of CWtandard Cut-Out Pulley. 
Cutter Streethood Bodies with plain suspension eye, threaded 
for attachment to 34-inch canopy. Designed for use with 
mast arms, cut-out pulleys, insulated cross arms, etc. When 
supported by cut-out pulley, the Streethood may be lowered 
to the ground for lamp renewals and cleaning glassware with- 
out lowering the line wires as is done with plain pulleys. 
this allows the line wires to be run taut from the pole to the 
) pulley and provides absolute protection against accidents. 


PRICE LIST 
Schedule A—Standard Package Quantity 10 


Prices below cover Streethoods for 250, 400 and 600 C. P. Series Mazda “C” 
Lamps, but do not include lamps or wiring. 





_ «Cutters Rope Clamp 












Trade ste Shpg. wt. Price 
Description 
No. Ibs. each each Style D Streethood with 18-inch 
With 18-inch Radial Bowl Reflector and Radial Bowl Reflector and 8%- 
84-inch Holophane Bow! Refractor inch Holophane Skirted Refractor. 
W27126 - Complete Streethood 23.000 i. ce eee eee 23% $14.65 Trade No. W27127 
W27161 Style Doon secrete sracn he eiaeme vy «cs WY Ais 
W27141 Porcelain Head with Socket and %4-inch 
Streethood Canopy tsnid= fatartothas copie at ita Sh, 6 8 4.25 
W27143 Consists of ) 18-inch Radial Bowl Reflector ........... 4 2.75 
W27169 8\%-inch Holophane Bowl Refractor...... 9% 6.00 
W27145 Hinged Refractor Holder...../........... 1% 1.50 
With 18-inch Radial Bowl Reflector and 
84-inch Holophane Skirted Refractor 
} W27127 Complete Streethood.................00: ee ce eens 22% $14.65 
W27161 StyleZD  Dooper erties s. alittle Seeleyscayenars:s 4% 4s 
} W27141 Porcelain Head with Socket and %-inch 
Streethood CATO DV 2 pa src er hd aa acne yaretes ap sicko sc 8 4.25 
W27143 Consists of ) 18-inch Radial Bow! Reflector........... 4 B75 
W27170 81-inch Holophane Skirted Refractor..... 8% 6.00 
W27145 Hinged Refractor Holder................ 1% 1.50 
With18-inch Radial Bowl Reflector and 
8%-inch Holophane Band Refractor nae 
w271 eeethoodg sso ha eee Adds Sor ers J ; Style D Streethood with 18-inch 
WITI28 Complete Streethood 5, ...000.0e0ereroneess 9 S468 Ranjit Bern Rance: aad 
W27141 Porcelain Head with Socket and %4-inch Sol-lux” Diffuser. 
Streethood Chnoriy ce aie aes cheoeek eee tees ted 8 4,25 Trade No. W27129 
W27143 Consists of | 18-inch Radial Bowl Reflector........... 4 2°75 ~ 
W27171 8 14-inch Holophane Band Refractor...... 5% 6.00 
W27145 Hinged Refractor Holder................ 1% 1.50 
With 18-inch Radial Bowl Reflector and 
**Sol-lux’’ Diffuser 
W27129 Complete Streethood............... 00.0. e cece eee 18% $11.65 
W27161 Style DiLoop rai ean. Cases. 4. Be abe ¥% “£15 
W27141 Porcelain Head with Socket and %-inch 
Streethood COND PY; iat Petal sth ik fe Poet o } cies & uty e 8 4,25 
| W27143 Consists of | 18-inch Radial Bowl Reflector........... 4 2S 
| W27172 POI OMT USEE sleet: cele stoi ea « Ba,s 5 4% 3.00 
W27145 Hinged Refractor Holder...............- 1% 1.50 
; . With 20-inch Radial Bowl Reflector 
with Extension for Bare Lamps 
| W27130 Complete Streethood.......................24005- 144% #8 $7.90 
W27161 SUG IBRD ISOU TE ree coe cocina a\s sie tienes a o> % 15 
W27141 Streethood | Porcelain Head with Socket and %-inch 
Consists of Canopyetrensse cote ccc ces css e a eres 8 4.25 Style D Streethood with 20-inch Radial 
| W27144 20-inch Radial Bowl Reflector with Ex- Bowl Reflector with Extension. 


CONSOLE GN Fars ak «as abatnisysas Cone iw. Siphg ass 6 3.50 Trade No. W27130 


Cutter Styles DX, E and EX Streethoods 
Style DX Streethood consists of Style D Streethood with simple cross arm No. W27186. Add prefix DX to trade number; 
| 1% lbs, to the shipping weight and 35 cents to list price of Style D Streethood selected. 


Style E Streethood consists of Style D Streethood with high voltage hood insulator No. W27163. Add prefix E to trade number; 
2% lbs. to the shipping weight and 90 cents to list price of Style D Streethood selected. 


Style EX Streethood consists of Style D Streethood with high voltage hood insulator No. W27163 and simple cross arm No. 
W27186. Add prefix EX to trade number; 3 % lbs. to the shipping weight and $1.35 to list price of Style D Streethood selected. 


7-410 
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‘Cutter Series Suspension Streethoods 


For 40, 60, 80 and 100 C. P. Series Mazda ‘‘C’’ Lamps 
Schedule A— Standard Package Quantity 10 











c 





Style GXS Streethood with 18-inch 
Radial Bowl Reflector. 


Cutter Style F—Cable Grip Suspension Streethoods consist 
of Cutter Streethood Bodies with rigid cable clamp threaded 
for attachment to 34-inch canopy. Line wires may be tied 
in the rim of the porcelain head, thereby obviating the 
necessity of a cross arm. The cable clamp compensates 
egoncs || soum sem for unequal sag in the cable so that the fixture may be 


S$ 
70! : tee 
curver 240) IOLANIA adjusted to a level position. 


PRICE LIST 
Schedule A—Standard Package Quantity 10 


Prices below cover Streethoods for 40, 60, 80 and 100 C. P: Series Mazda “‘C"” 
Lamps, but do not include lamps or wirings. 








Trade ' ea Ship. Wt. Price 
No. Description Ibs. each each 
With 18-inch Radial Bowl Reflector 
W27131 Complete Streethood........................... 141% $ 7.60 
W27164 Cable\Clamp 2k adeotiil reek! &... 3 2% .60 
W27141 Streethood Porcelain Head with Socket and 34-inch 
consists of Canopy fo 25 VA URE tee cc 8 4.25 
W27143 | 18-inch Radial Bowl Reflector......... 4 2.75 
With 18-inch Radial Bowl Reflector and 
64-inch Holophane Bowl Refractor 
W27132 Complete Streethood...................5..5.... 1944 = $12.10 
W27164 Cablé ‘Clap ger. tenn rere ee 2% .60 
W27141 Porcelain Head with Socket and %{-inch 
Streethood Canopy fers ete RiGee PEP eee 8 4.25 
W27143 consists of 18-inch Radial Bowl Reflector......... 4 2.75 
W27166 644-inch Holophane Bowl Refractor... . 3% 3.00 
W27146 Hinged Refractor Holder............. 1% 1.50 
With 18-inch Radial Bowl Reflector and 
64-inch Holophane Skirted Refractor 
Style F Streethood with 18-inch Radial W27133 _Gomplete Streethood.............6.05.. Mes sae 1944 $12.10 
Bowl Reflector and 64-inch W27164 ( CableiClampes i att. eh SLR 2% .60 
Holophane Band Refractor. W27141 | Porcelain Head with Socket and. 34-inch 
Trade No. W27134 Streethood Canopy 2.i 05: a0 0s ak ee eee 8 4.25 
W27143 consists of 18-inch Radial Bowl Reflector......... 4 2.75 
W27167 64%-inch Holophane Skirted Refractor. . 3% 3:00 
W27146 Hinged Refractor Holder....../...... 1% 1.50 
With 18-inch Radial Bowl Reflector and , 
64%-inch Holophane Band Refractor 
W27134 - Complete Streethood..............,...0. ceca 18% $12:10 
W27164 Cable'Clamp., . ost, MSs At ANE. 2% .60 
W27141 Porcelain Head with Socket and 34-inch Sh ix 
Streethood Canopy... :sssnsveranes eg ste tte tite ees Ba 228 -- 4.25 
W27143 _ consists of 18-inch Radial Bowl Reflector......... 4 2.75 
W27168 6%-inch Holophane Band Refractor... 2% 3.00 
W27146 Hinged Refractor Holder.......... 235 1% 1.50 
With 20-inch Flat Radial Reflector be pa 
W27135 Complete Streethood..........5... 0... nee eee 15% $7.10 
W 27164 Cable) Clamp sess. ie. npn dete » os cee 2% -60 
W27141 Streethood Porcelain Head with Socket and 84-inch 
Style F Streethood with 20-inch Flat consists of REAL ative is eds fee sland 6 ade ean ee 4,25 
Radial Reflector. Trade No. W27135 W27162 20-inch Flat Radial Reflector. ........ io Po 4} 


Cutter Styles FX, G, GX and GXS Streethoods 


Style FX Streethood consists of Style F Streethood with cable cross arm No. W27182. Add prefix FX to trade number; 2 
lbs. to shipping weight, and 50 cents to list price of Style F Streethood selected. 

Style G Streethood consists of Style F Streethood with high voltage hood insulator No. W27163. Add prefix G to trade 
number; 24 lbs. to shipping weight, and 90 cents to list price of Style F Streethood selected. 

Style GX Streethood consists of Style F Streethood with cable cross arm No. W27182 and high voltage hood insulator No. 
W27163. Add prefix GX to trade number; 4% lbs. to shipping weight, and $1.40 to list price of Style F Streethood selected. 

Style GXS Streethood consists of Style F Streethood with Style D loop No. W27161 and Goliath cross arm No. W27165 
to separate Cable Clamp from Streethood body. The fittings allow the Streethood body to swing free of the line wires attached 
to the cross arm and thereby find a level position regardless of the strain on the cross arm. When ordering add prefix GXS to 
trade number; 11 lbs. to the shipping weight, and $2.40 to list price of Style F Streethood selected. 


7-444 
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Cutter Series Suspension Streethoods 


For 250, 400 and 600 C. P. Series Mazda ‘‘C’’ Lamps 
Schedule A—Standard Package Quantity 10 


— cutters Insulated Suspension Bolt No. C0695 —— 
j 7 ON ee aH. a a (eel 
US cutters Jumbo bulley y ib 
No 208/4 LoS, 


68 


Cutters Adjusting Clamp No.20401 





gp) Strain Insulator 


Rae ore ys : ' pe F Ss Brus me oe aoe 
tyle F—Cable Grip Suspension Streethoods consist o OW! | ERC C ete creas ae 
Gucter Streethood Bodies a rigid cable clamp threaded Bolonitey ue ne OOo: 

for attachment to 34-inch canopy. Line wires may be tied in 
the rim of the porcelain head, both leading from the same 
cross arm to the fixture, as shown above, or from opposite 
sides of the street as illustrated on the preceding page. 


PRICE LIST 


: Schedule A—Standard Package Quantity 10 
Prices below cover Streethoods for 2505 400 and 600 C. P. Series Mazda “C”’ 
Lamps, but do not include lamps or wiring. 
Trade sys Ship. Wt. Price 
No. Description tha each each 
With 18-inch Radial Bow! Reflector and 
84-inch Holophane Bow! Refractor 


Pole Lock No.c0& 


Cutter. 











eee Complete eerecwnes CML Sic MRE Gs ol a: alte pod ste 25% $15.10 
64 ADIOS LATA: crsivigats teen MNase sale. Mensa tet 2% 60 G Stre rit -i i 
W27141 Porcelain Head with Socket and %4-inch we; paca pitty aie ipeuaeci 
Streethood CATODY: 2. cctee e cietiete efatohe Geers eunidie soins 8 4.25 Diffuser. Trade No. W27139 
W27143 Consists of ) 18-inch Radial Bowl Reflector........... 4 2.75 : 
W27169 84-inch Holophane Bowl Refractor...... 9% 6.00 
W27145 Hinged Refractor Holder................ 1% 1.50 
With 18-inch Radial Bowl Reflector and 
84-inch Holophane Skirted Refractor 
W27137 Complete Streethood.................. cece eee eens 2414 $15.10 
W27164 Rahle Clamp ee certtcsa na cir te tie ecciorens 2% .60 
W27141 Porcelain Head with Socket and %-inch 
Streethood CANOD Ve cate ee eo ensue gate eT 8 4.25 
W27143 Consists of ) 18-inch Radial Bowl Reflector........... 4 2.75 
W27170 8 14-inch Holophane Skirted Refractor..... 8% 6.00 
W27145 Hinged Refractor Holder.........+...... 1% 1.50 
With 18-inch Radial Bowl Reflector and 
84-inch Holophane Band Refractor 
W27138 Complete Streethood................. eee mee nes 21% $15.10 
w2aiG 4, Cable awe Beary eek a pitty 2% .60 
TEI cetoog | eens Head wits Seek ahd Sinchs 4g Sivle FR Streethood with 18 inch Radia 
W27143 Consists of } 18-inch Radial Bowl Reflector........... 4 2.75 Bowl Refleptonand § is-inch Holophare 
W27171. .. 8 14-inch Holophane Band Refractor...... 5% 6.00 Band Refractor. Trade No. Wé/1u: 
W27145 Hinged Refractor Holder................ 1% 1.50 
With 18-inch Radial Bowl Reflector and 
84-inch “‘Sol-lux”’ Diffuser 
W27139 Complete Streethood.......... Soest ae eee 20% $12.10 
W27164 Cable Clan Mee ile ve ans ere sai cles nee ebaens 2% .60 
W2slat rou: Porcelain Head with Socket and 34-inch 
Streethood Canopies ence eco tects sce Feats) R378 4.25 
W27143 Consists of |} 18-inch Radial Bowl Reflector...... at 4 2.75 
W27172 8 %-inch ‘‘Sol-lux’”’ Diffuser... -..07 50... «4% 3.00 
W27145 Hinged Refractor Holder..............-. 1% 1.50 
With 20-inch Radial Bow] Reflector with 
, Extension for Bare Lamps 
' W27140 Complete Streethood............... cece eee eee 16% $8.35 
: W27164 — Hla le) Clam iene isc atc ostius ei gvese steve. na ats nth! ase 2% .60 
W27141 Streethood | Porcelain Head with Socket and 34-inch 
Consists of SEAROD Utah cn stehe’ te Heretous ay Rcrataserelerateic aie’ 8 4.25 : 
} W27144 20-inch Radial Bowl Reflector with Ex- Style F Streethood with 20-inch Radial 
ie PRIS ICYD rsa Mi reise: ar cis bs) cisiels trem sieran'e 6 3.50 Bow! Reflector with Extension. 


Trade No. W27140 


Cutter Styles FX, G, GX and GXS Streethoods 


. Style FX Streethood consists of Style F Streethood with cable cross arm No. W27182. Add prefix FX to trade number; 
2 Ibs. to shipping weight; and 50 cents to list price of Style F Streethood selected. 
Style G Streethood consists of Style F Streethood with high voltage hood insulator No. W27163. Add prefix G to trade num- 
ber; 2% lbs. to shipping weight; and 90 cents to list price of Style F Streethood selected. 
Style GX Streethood consists of Style F Streethood with cable cross arm No. W27182 and high voltage hood insulator 
No. W27163. Add prefix GX to trade number; 41% lbs. to shipping weight; and $1.40 to list price of Style F Streethood selected. 
Style GXS Streethood consists of Style F Streethood with Style D loop No, W27161 and Goliath cross arm No. W 27165 to 
separate Cable Clamp from Streethood body. The fittings allow the Streethood body to swing free of the line wires attached to 
the cross arm and thereby find a level position regardless-of the strain on the cross arm. When ordering add prefix GXS to trade 
number; 11 Ibs. to the shipping weight; and $2.40 to list price of Style F Streethood selected. 
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Parts for Bracket Suspension Series Streethoods 


Schedule A—Standard Package Quantity 10 





34Grooved 
Pole Plate 
N® 27180 







Yax 4 Gooseneck N? 27179 Y¥ax4'Majestic Medium Bracket N227175 


A 344 Lochknut 
ee N927194 
ae imple Cross-arm 


QS) 1% Canopy N9 27185 


f[———>._ Porcelain Housing Porcelain Housing 
Lwe27168 N9 27183 abd 


Regent Film Socket 
Ex Repent Fi 


Parts for Bracket Suspension Streethoods. 








WT 
. He 
20-inch Flat Radial Reflector 18-inch Radial Bowl Reflector 20-inch Radial Bowl Reflector 
2 for 40, 60, 80 and 100 C. P. Series for 40, 60, 80 and 100 C. P. Series with Extension for 250,400 and 600 
Ay! / i\! Mazda ‘“‘C”’ Lamps. Mazda “C’’ Lamps. C. P. Series Mazda ‘‘C’’ Lamps. 
; 





18-inch Radial Bowl Reflector 18-inch Radial Bowl Reflector 18-inch Radial Bowl Reflector 





with 614-inch Holophane Skirted with 8%%-inch Holophane Band with 8%-inch Holophane Bowl 
in Refractor for 40,60,80and100C.P. Refractor for 250,400 and 600 C.P. Refractor for 250, 400 and 600 C.P. 
iy Series Mazda ‘‘C’’ Lamps. Series Mazda ‘‘C’’ Lamps. Series Mazda ‘‘C’’ Lamps. 
PRICE LIST 
; Schedule A—Standard Package Quantity 10 
Thy eee Ship. Wt. i 
; a ck ee Description he each oe 
i} 4” W27141 Porcelain Head with Socket and 34-inch Canopy.... 0... 0562 .: cece eeeeeees 8 $4.25 
| W27142 Porcelain Head with Socket and 1%-inch Canopy............-...02+-0--- 8 4.25 
it) W27183 — Parrelain Head without Canopy. 3.5... )./.- neue acc twice sere ate ee 6 3.50 
; W27184 434sinchiGanopy only)...6.0000 2... ok. Ear bette Stein te aed. (eying 2 75 
W27185 °134-inch Canopy*only............... «5. ee eM ee. 2 75 
W27055" Regent/“C” Socket Part only? >, 5453.1 eae eee os 2 OR, Maen 80 
W27162...20-mch Flat Radial Reflect6ri 8: nee ee ee 2.25 
W27143. 18-inch: Radial Bowl Reflector. ..;. ..& .ciee cis eer IEE «c/o > ckbacarg o> «oh ie 2.75 
W27144 20-inch Radial Bowl Reflector with Extension............. 00000. 0..001.... 6 3.50 
W27166° 63-inch ‘Holophiane Bowl Refractof. ..% .).%. .stesee ae foa- ds cea ee O56 3.00 
W27167, (634-inch Holophane Skirted Refractor... 1, aes estas c.>s + =e ce 3.00 
W27168'634-inch, Holophane’ Band Refracetr. 4.0...) 2 ee ns ee 3.00 
4 W27169, $34-inch"Holophane Bowl’ Refractor... «. sus « cx cen oss «+s «eae eee ee 6.00 
. W27170 834-inch Holophane Skirted Refractor... ... 0-0. 6... p eee tees vie ss canner nn, 8% 6.00 
: W27171 §834-inch, Holophane Band Refractor orate ackye Ae Sa i6urs oh pr ee OR 6.00 
ae ee W27172../834-inch*tSol-lux’} Diffuser -is:) pied ves AN Pande (6 Vs eee 3.00 
t i W27146 634-inch’Hinged: Refractor! Holdersi. iv wii. We. Sa. ee Se ed 1.50 
: it} W27145 © 834-inch ‘Hinged ‘Refractor Holder tin (229. bee ko SO 1% 1.50 
i} W27194 Simple Cross Arm with Locknut for 34-inch pipe...............-...-+.-+44. 1% 40 
ik W27197 Simple Cross Arm with Locknut for 1)4-inch pipe... 6... esse cece eee e een e ees 1% 40 


A i ; ihe 













Parts for Center-Suspension Series Streethoods 


Schedule A—Standard Package Quantity 10 






Cable Clamp Cable Clamp 
Sees ° 27164 N!27164 
+ 
3 : 
ene one Goliath op Cable High Vales 
Ne27163 Cae 10 27182 ~ N227163 


The Streethood Bodies listed under “Cutter Series Streethood Bodies,” 
plete with center-suspension parts under “Cutt 
suspension parts are entirely interchangeable. 





2? 27182 Sy 
ra 






Cross-arm 
N°? 27186 
Style D 
Loop 
N227161 


Interchangeable Parts for Center-Suspension Streethoods. 





are listed com- 
er Series Suspension Streethoods.” These 
List of parts used to make up the various 


styles of Streethoods given below. Prices of Reflectors will be found on preceding page. 


Trade 
No 
W 27161 


W 27187 
W 27161 
W 27186 


W 27188 
W 27161 
* W27163 


W27189 
W 27161 
W 27163 
W27186 


W27164 


| ; W27190 
- W27164 
W 27182 


. w27191 
| W27164 
W27163 


W27192 
W 27164 
W 27163 
W27182 


W27193 
| W27164 
| W 27165 
| W27161 





PRICE LIST 
Schedule A—Standard Package Quantity 10 
Style Description a ar 
Te ee ata, BIE Ts Rada tec aes a cael feathe eda s Gabe ee % 
DX &tGomplete Mittings . 4s. He WTO WEED RIS. eee i. « 2 
Seylel.L GO Ge rhe seat fs ics 5 lah Bas wre ntafebelayec lens > 0) aiid iy 
Seeipld ross ABE 6 os sisi: FAR ac MONE LO. Ger Gens! WN, SA eae ee 
E Complete, Fittingay ..G) kccce es 5. hoe ners. «+ otal ene oe 
Style LD) LOOD. ope vie. cual tities sig BOBO YE» «+ eRe RY eaten orga ames % 
High: Voltage Insilators. : S.A.) . to keawe ye + + deepeet gp + > be re dee 2% 
fx Completa Fittings «25... See © ee MIA! ©. PER ol i os 44 
BPGRL) ROU te Ha eta Se ashes oss 3 ee bale ete Coad Oram Y «em % 
Bich Voltage Insulator, <9 op. cove esters gyfer ae a em 2% 
Meee isa ATMS ur fener open ns ere eens s od sean 00 Mian 1% 
TIGER POHOTA UD . 29a9 HTM PART Coe Sauls Ye ARO sce a. oe oe 
PT REPREILOLG BICTIN GG. nc ce nid nsns > wevdin shyeccatins © sbatuepeee eRe gna Tele 4% 
RPT ee tees ow ce ne > cee soos + Aang Gioein aie aa oe, ae 
SRICMSA Pi re) t  Bckel Hkh «oo od cals oe 0 Rs ey ee a 2 
G COM t eth 601068 odes! piss. core et date ne hate « ERTTRE Shgereee- 5 
Gabimiainn Ata tAbd. candsise canned sews hk! ae: Ok TOW eee 2% 
Piso ay SieaP eee UL atOL a. ous. <<. + = angen oo om Re Ss A nae gy HP Ais 2% 
GX Complete Fittings......... eT 
CableiGlamprras cee. --.- Dhl yO ICE ee LE eee oer e: 2% 
Hight Valtagrtamstlatory isos «5 ed -eot- ema bin . 2% 
Coa eA PHORM ERIN Nets e's. dha's. a toagk's 3 Bipepeie st Or eee Rat ani 2 
an Conmmolete Fittings... ve ss de ge so ee 13% 
Cableiiaiapigia week bis, a. coi ad 0 Ole a ee 2% 
Goliath Cross Arm....... dvi intelsa aaiees. eee ity. 10% 
Seylé/ Ph Loman vs). 2 Siesta OF RR DIR 0 PRE aie heer % 


Price 
each 


$0.15 


50 
15 
35 
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Regent ‘‘C” Film Socket 
with Hood Fork. 


Standard Film Receptacle 
and Mogul Base 
Socket. 


Porcelain Head for Street- 
hood, without Socket. 






















































Westinghouse Arc Lamps and Lighting Systems January, 1920 


Cutter Streethood Sockets 


For Series Lamps 
Schedule A 


Regent ‘‘C’’ Film Sockets 


Consist of the Regent “(C” Film Sockets and Receptacles described in detail 
near the beginning of 7-A part IV. These sockets are for use with porcelain 
heads No.W27195 and W27196 listed below or with other styles of Streethoods 
which are arranged for standard hood forks, 

18.8 Description Pig!) Ibe. ches Wren 
W27050 Receptacle Mogul Base Socket and Film Holder 50 1% $1.80 
W27051 Same, with 34-inch hood fork, rigid male nipple 50 134 2.00 
W27052 Same with 34-inch hood fork, female thread.... 50 17% 2.00 
W27053 Same, with 34-inch hood fork, female thread.. 50 13, + 2.00 
W27054 Same, with 34-inch low flange, female thread.. 50 15g 2.00 
W27055 Lamp Socket only, with film holder.......... 50 yy .80 
W27056 = Package of 50 silk films, puncture voltage 200.. 500 films 1.35 
W27057 Package of 50 impregnated silk films, puncture ; 
voltage:soU mn.) : . ii. .u eae :. 500 films 1.35 


Standard Film Sockets 


Have a porcelain receptacle with wire terminals and spring clips to hold the 
projecting fingers of the socket part. These fingers hold the dielectric film. The 
receptacle fits in the porcelain heads No. W27195 and W27196 or on the hood 
forks listed at the bottom of this page. Screws and nuts for holding the recept- 
acle in place are included with the porcelain heads and hood forks. 


am Dewi ee re 
W21462 Receptacle and Socket; Mogul Screw Base.... 50 1% $1.80 
W21434" Receptacleigniven). ).. odstialhs uc kee ae 100 yy .80 
W20480 Socket part only, Mogul Screw Base......... 75 3% ~=- 11.00 
W20481 Socket part only, Medium Screw Base....... 100 % -50 
W21451 » Package of $5 films: oy ise esis wei ee 500 films -60 


Reactance Sockets 


Consist of Cutter Mogul Screw Base Streethood Socket with special hood fork 
supporting a reactance coil connected in shunt with the lamp. These sockets are 
for use on series lighting systems, and when a lamp fails, the reactance coil com- 
pensates for the voltage drop through the lamp, thus maintaining constant current 
without the use of a regulator. In ordering, state voltage and amperes of circuit 
and voltage and candlepower rating of lamp. _ Furnished with 34-inch male nipple. 


Trade No. : Candle 
3.5 or 4 Amps. 6.6 Amps. Power Std. Ship. Wt. Price 
60 Cycles 60 Cycles Lamp Pkg. lbs. each each 
W20487 W20491 32 25 4 $5.30 
W20488 W20492 40 25 5 5.50 
W20489 W20493 60 Zora 6 5.65 
W20490 W20494 80 yvkZ5 7 6.00 


Porcelain Heads without Sockets 


Consists of porcelain body to take either Regent “C” Film Socket No. W27050 
or Standard Film Socket No. W21462 ventilated cast iron canopy tapped for 
34-inch or 14-inch pipe, and adapter ring to fit reflectors with 4-inch standard heel. 


a Desi St a) 
W27195 With 34-inch Canopy, without socket... .. 10 8 $2.45 
W27196 With 1%-inch Canopy, without socket.... 10 8 2.45 


Hood Forks and Flanges 


With screws andJnuts for fastening sockets. Prices do not include sockets. 


es Description Paso Ibeeeck each 
W21713 Hook Fork with 34-inch rigid male nipple.. 100 38 ~=—s- $0.30 
W21484 Hood Fork with 34-inch female thread. .... 100 ¥% 20 


2 
W21485 Hood Fork with 34-inch female thread. .... 100 % -20 
W21486 Low Flange with 3%-inch female thread.... 100 \% .20 
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Parts for Cutter Brackets 


Schedule A 
Goosenecks ‘ 
Trade No. Length SizeofPipe Std. Wet. lbs. Price 
Style A Style B feet inches Pkg. each each 
W21362 W21365 3 200 2% $0.75 ) 
W21363 W21366 150 3% 1.00 Style A Gooseneck. 


W21364 W21367 
W21439 W21442 
W21440 W21443 
W21441 W21444 


[25a Tg 1.20 
150 3% 1.10 
175 * ax 1.35 
100 5% 1.50 


ar wun 
KAKA KKK 


Curved Pole Plates 


see Std. Wt. lbs. Price 
Description Pkg. each each 


W21487 Grooved, for %-inch pipe.. 400 1% $0.30 
W27180 Grooved, for 34-inch pipe.. 400 2% .40 


Trade 
No. 


Wall Flanges 


Description bie. Meee rice 


W21488 Threaded for %-inch pipe.. 500 1 $0.30 
W21489 To slip over %-inch pipe... 500 1 .30 ee 

W21490 Threaded for 34-inch pipe.. 400 2 .30 faa eee ete ae kes 
W21491 To slip over 34-inch pipe... 400 2 .40 


Trade 
No. 





Corner Plates 


Trade Std. Wt. Ibs. Price 





No. Description Pkg. each each 
W21492 For %-inch pipe........ 300 2% $1.00 
W21493 For 3%-inch pipe........ 200 2% 1.00 
Hood Insulators S4-inch Wall Corner Hood 
Trade Deactiption sa We. Ibs. Price ange. ate. nsulator. 
W21495 With 34-inch stud below, 
tapped for 34-inch pipe 
BDOVESal tee eto eT eee 100 2% $0.90 


Angle Change Brace Arms 
Made of cast iron with curved pole plate and fixed pins. 
May be used on front or back of pole. 


Trade vede Std. Wt. lbs. Price 
No. Description Pkg. each each 


W21498 With glass insulators.... 150 6 $0.80 Angle Change Brace Arm. 





Standard Iron Cross Arms 


Made of cast iron with porcelain insulators. Has wire 
holes beneath. Tapped for either %-inch or 34-inch pipe 
above, 34-inch nipple below. Complete with nipple. 


Trade Std. Wt. lbs. Price 
No. 





t Description Pkg. each each 
| W20532 For %-inch pipe........ sores $1.00 
W27539 For 34-inch pipe........ 150 3 1.00 
} 
Simple Cross Arms 

Nor: Description Eade hi ee prwoR ech 

W27186 Without locknut........ 150 1% 38$0.35 

W27194 With 34-inch locknut.... 150 1% 40 


W27197 With 14-inch locknut.... 150 1% .40 Simple Cross Arm. 
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a a ee 
=< ane 


th 





Adjuster-Socket Systems 


The adjuster-socket system operates only ‘on constant-potential circuits. It consists 
of a simple series of lamps connected across constant-potential alternating-current mains, 
or across the secondary terminals of a constant-potential transformer. A reactance coil 
is connected in shunt across the terminals of each lamp and operates in a well-known 
manner to maintain the continuity and normal voltage of the circuit in case of burnouts 
or lamp removals. 


Reactance Coil—The reactance coil is one of the simplest and most economical devices 
ever developed for maintaining the continuity of a lamp circuit. It has an effective 
reactance voltage equivalent to the voltage of a burning lamp, but the loss of energy 
sustained by its use is only about 4 or 5 per cent of that taken by a lamp. Taking this 
loss into consideration, the adjuster-socket system has an efficiency of 95 or 96 per cent 
with all lamps burning. The coils are so designed that lamps of increased efficiency can 
be used without change. The drop created by the coil when a lamp is out is such that 
the current is not greatly altered until about 20 per cent of the lamps on the circuit are 
out. Lamps of larger candlepower may be used with the standard reactance coils so long 
as the voltage per lamp does not greatly exceed the voltage of the lamp for which the 
coil is listed. 





Prinory Winding. 
4% Taps 


2% Top 
12% Tap econdory Winding and 
== 24% Taps 


y~Oroken Lamp. 
Coil Operating. 


Adjuster-Socket System showing Operation of Reactance Coils to Replace Lamps. 


Number of Lamps—Since:the lamps are operated in series from a constant-potential 
source of supply, all the lamps in one circuit must be of the same ampere capacity, though 
not necessarily of the same candlepower. The sum of the lamp voltages should equal 
the supply voltage. Consequently, it is necessary to use a definite number of lamps on a 
given supply voltage. 


Flexibility—With the adjuster-socket system, a great flexibility is possible through 
the use of standard transformers providing several different ranges of voltages for lamp 
circuits. Where the supply circuit voltage differs from that for which the standard appa- 
ratus is listed, or where the number of lamps would be better served by a different range of 
voltages, special transformers adapted to the existing conditions must be secured. 


Transformers—On supply circuits up to 550 volts, it is possible to connect the lamps 
in series with a control switch, directly across the mains. On higher voltages, however, 
the supply mains should ordinarily be properly insulated from the lamp circuits by means 
of suitable transformers. Transformers for this purpose are regularly furnished for 2200- 
volt supply circuits. Transformers should be provided with weatherproof cast-iron cases 
suitable for indoor use, or for outdoor mounting on poles at a distance from the power 
station, at any advantageous point. 


Voltage Variations—Taps should be provided in the primary winding by means of 
which any secondary voltage may be raised 2, 4, 6, 8 or 10 per cent, if operating on a 2200- 
volt circuit. By this arrangement any voltage within one per cent of that required by the 
circuit may be obtained. 


7-417 
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Cutter Adjuster-Socket Streethood Bodies 


For 40 and 60 C. P., 6.6 Ampere, 60 Cycle Series Mazda “‘C’’ Lamps 
Schedule A—Standard Package Quantity 10 


SS Cutter'’s Insulated Suspension Bolt No. 208693 4 <> 


ae ee 
ve ) 






Cutter’s Interchangeable 
Pulley No 208/6 










. . . 20-i i 
An Adjuster-Socket Streethood Body consists of a porcelain i wee ieee Parra : 


insulator head with iron canopy, cast iron reflector holder 
and reactance coil connected to Cutter Mogul Base Lamp 
Grip Socket, and a reflector with or without diffusing glass- 
ware as listed. 

The porcelain head contains the reactance coil and Mogul 
Base Lamp Grip Socket and is equipped with galvanized iron 
canopy painted black. The canopy is threaded for 34-inch pipe for 
fastening to brackets or center suspension fittings, or for 1}4-inch pipe. 
The cast iron reflector holder is designed to give the proper relative 
position of reflector and lamp. 

Reflectors are made of deep drawing steel and surfaced with three 
coats of highest grade porcelain enamel, reflective white underneath, 
green ontop. The reflector is attached to the reflector holder by means 
of a 4-inch copper heel which protects the enamel from chipping. 

Line wires leading to the Streethood are tied to holes in the outer rim 
of the porcelain, thus eliminating the use of a cross arm. 


Cutter'’s Rope Clamp No. 20872 


Teuekaite Pole Lock No. 20868 


as 


———— 





Brackets are listed separately under “Cutter Streethood Brackets;” Reactance Coil for 40 and 60 C. P. 
center-suspension fittings, under ‘‘Parts for Center-Suspension Series cia De toe St Lamp 


Streethoods.’”” 
PRICE LIST 
Schedule A—Standard Package Quantity 10 
Prices below cover Streethood Bodies for 40 and 60 C. P.,6.6 Ampere, 60 Cycle 
Series Mazda “C’’ Lamps, but do not include lamps or wiring. 


Trade No. 








For 3- For 1%- Description Ship. Wt. Price 
in. Pipe in. Pipe lbs. each each 
With 18-inch Radial Bow! Reflector 
W27701 W27702 Complete Unit..............2.sseeeeeees 18 $14.00 
W27734 W27731 Porcelain Head with Reactance 
Unit Socket, Canopy and Reflector 
Consists of Holder ye. e tk aececs siete sss 14 11.25 
W27143 W27143 18-inch Radial Bowl Reflector... 4 2.45 
With 18-inch Radial Bowl Reflector and 
64-inch Holophane Bowl Refractor 
W27703 W27704 Complete Unit............-.--+:-+e-see 23 $18.50 
W27734 W27731 Porcelain Head with Reactance 
Socket, Canopy and Reflector 
, Unit POWER ee eg oss peatett ys are 14 11.25 
W27143 W27143 Consists of } 18-inch Radial Bowl Reflector... 4 2.75 
W27166 W27166 6}4-in. Holophane Bowl Refractor 31% 3.00 
W27146 W27146 Hinged Refractor Holder....... 1% 1.50 18-inch Radial Bowl Streethood Body 
With 18-inch Radial Bowl Reflector and with 61-inch Holophane Bowl 
64-inch Holophane Skirted Refractor Refractor. Trade No. W27703. 
W27705 W27706 Complete Unit..............-.+se+eee00: 23 $18.50 
I + W27734 W27731 Porcelain Head with Reactance 
Socket, Canopy and Reflector 
FIGIGGHT Peotticws eee nce ee 14 Tis 
W27143 W27143 Unit 18-inch Radial Bowl Reflector.. 4 2.75 
| W27167 W27167 Consists of | 64-inch Holophane Skirted Re- 
| STACTOR een c Oe hates 3% 3.00 
W27146 W27146 Hinged Refractor Holder....... 1% 1.50 
With 18-inch Radial Bowl Reflector and 
6%-inch Holophane Band Refractor 
} W27707. W27708 Complete Unit.............-.+6+seeeseees 22 $18.50 
W27734 W27731 Porcelain Head with Reactance 
Socket, Canopy and Reflector 
Unit MA OIGEE Ts reise tks a tat elears 14 11.25 
W27143 W27143 Consists of } 18-inch Radial Bowl Reflector... 4 275 
W27168 W27168 6%-in. Holophane Band Refractor 2 3 3.00 
W27146 W27146 Hinged Refractor Holder....... 1 1.50 
With 20-inch Flat Radial Reflector 
W27709 W27710 Complete Unit............-.5s+seeeeeees 19 $13.50 
W27734 W27731 Porcelain Head with Reactance 
Unit Socket, Canopy and Reflector 
Consists of EI OMderhis 2. Fetkd A Tae RRR aide 14 11.25 
W27162 W27162 20-inch Flat Radial Reflector... 5 2.25 18-inch Radial Bowl Streethood Body 
If Streethoods for use on 25-cycle circuits are wanted add to the above prices with 6%-inch Holophane Band 


$1.25 each, and to the shipping weights 1 1b. Refractor. Trade No. W27707. 











































































Section 7-A 


Westinghouse Are Lamps and Lighting Systems 


Cutter Adjuster-Socket Streethood Bodies 
For 80 and 100 C. P., 6.6 Ampere, 60 Cycle Series Mazda “‘C”’ Lamps 
Schedule A—Standard Package Quantity 10 


Style F Streethood with 20-inch 
Flat Radial Reflector. 





18-inch Radial Bowl Streethood 
Body with 64-inch Holophane 


Skirted Refractor. 
Trade No. W27715. 








Trade No. W27717 with 
No, W27190 Fittings. 






January, 1920 





An Adjuster-Socket Streethood Body consists of a porcelain 
insulator head with iron canopy, cast iron reflector holder 


center-suspension fittings under 


Streethoods.” 





Prices below cover Streethood Bodies for 80 an 
Cycle, Series Mazda 


PRICE LIST 
Schedule A—Standard Package Quantity 10 


“! nee hoe i 
or %- or 4, eas 
in. Pipe in. Pipe Description 
With 18-inch Radial Bowl Reflector 
W277i1 -W27712" Complete Uniti ee oo Se 
W27735 W27732 Porcelain Head with Reactance 
Unit Socket, Canopy and Reflector 
Consists of Holder: ., Ath), Oey, £8 
W27143 W27143 18-inch Radial Bowl Reflector. . 
With 18-inch Radial Bowl Reflector and 
64-inch Holophane Bowl Refractor 
W27713 W27714 Complete Unit: 2 470i tah i a ae 
W27735 W27732 Porcelain Head with Reactance 
Socket, Canopy and Reflector 
Unit J Holder ieee es secretes eee 
Style EX Streethood with 18-inch W27143 W27143 Consists of } 18-inch Radial Bowl Reflector... 
Radial Bowl Reflector and 61%- W27166 W27166 | 6 }4-in. Holophane Bowl Refractor 
inch Holophane Bowl Refractor. W27146 W27146 Hinged Refractor Holder....... 
Trade No. W27713 with With 18-inch Radial Bowl Reflector and 
No. W27189 Fittings. 6%-inch Holophane Skirted Refractor 
W27715 W27716 Complete Unit.......................00- 
W27735 W27732 Porcelain Head with Reactance 
Socket, Canopy and Reflector 
Unit Holdengnir aetna: wee oe 
W27143 W27143 Consists of { 18-inch Radial Bow! Reflector... 
W27167 W27167 64-inch Holophane Skirted Re- 
SrACCOr eek si cis ht cue ene 
W27146 W27146 ; Hinged Refractor Holder....... 
With 18-inch Radial Bowl Reflector and 
64-inch Holophane Band Refractor 
W27717 W27718 Complete Unit......................005. 
W27735 W27732 Porcelain Head with Reactance 
Socket, Canopy and Reflector 
Unit PRCT, 5,5 sil aac ntcenente tine 
W27143 W27143 Consists of } 18-inch Radial Bowl Reflector... 
W27168 W27168 6 14-in. Holophane Band Refractor 
W27146 W27146 Hinged Refractor Holder....... 
With 20-inch Flat Radial Reflector 
W27719 W27720 Complete Unit....................0000ee 
: i W27735 W27732 Porcelain Head with Reactance 
Style FX Streethood with 18-inch Unit Socket, Canopy and Reflector 
Radial Bowl Reflector and 6%- Consists of BPOMAGT «s chiva'sl st i's ashe Ohte e e 
inch Holophane Band Refractor. W27162 W27162 20-inch Flat Radial Reflector.... 


and reactance coil connected to Cutter Mogul Base Lamp 
Grip Socket, and a reflector with or without diffusing glass- 
ware as listed. 
The porcelain head contains the reactance coil and Mogul 
Base Lamp Grip Socket and is equipped with galvanized iron 
canopy painted black. The canopy is threaded for 34-inch pipe for 
fastening to brackets or center suspension fittings, or for 11%4-inch pipe. 
The cast iron reflector holder is designed to give the proper relative 
position of reflector and lamp. 
Reflectors are made of deep drawing steel and surfaced with three 
coats of highest grade porcelain enamel, reflective white underneath, 
green on top. The reflector is attached to the reflector holder by means 
of a 4-inch copper heel which protects the enamel from chipping. 
Line wires leading to the Streethood are tied to holes in the outer rim 
ofthe potcelain, thus elimating the use of a cross arm. 
Brackets are listed-separately under ‘Cutter Streethood Brackets,” 
“Parts for Center-Suspension Series 


d 100 C. P., 6.6 Ampere, 60 
“C"’ Lamps, but do not include lamps or wiring. 


Ship. Wt. Price 
Ibs. each each 


19 $15.10 
15 12.35 
4 2.75 
24 $19.68 
15 12.35 
4 2.75 
3% 3.00 
144 1.50 
24 $19.60 
15 12.35 
4 ada 
344 3.00 
14% 1.50 
23 $19.68 
1S 12.35 
4 2.75 
2% 3.00 
134, . 1.50 
20 $14.60 
15 12.35 
5 2.25 


If Streethoods for use on 25 Cycle Circuits are wanted, add to the above prices 
$1.40 each and to the shipping weight 2 lbs. 
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. Cutter’s Rope Clamp No. 20872 


_Cutter's Pole Lock No 20868 


1920 Cutter Lighting Fixtures 


Cutter Adjuster-Socket Streethood Bodies 
For 250 C. P., 6.6. Ampere, 60 Cycle Series Mazda ‘‘C’’ Lamps 
Schedule A—Standard Package Quantity 10 





Cutter’s Interchangeable 
Pulley No. 208/16 





Adjuster-Socket Streethood Bodies illustrated and listed on 
this page are similar to those listed on the two previous 
pages. The cast iron reflector holder is made longer to bring 
the lamp filament center of the 250 C. P. lamp in proper 
position with respect to the reflector and glassware. 

Brackets are listed separately under ‘Cutter Streethood 
Brackets;” Center-Suspension Fittings under “‘Parts for 
Center-Suspension Series Streethoods.” 


PRICE LIST 
Schedule A—Standard Package Quantity 10 


Prices below cover Streethood Bodies for 250 C. Py, 6.6 Ampere, 60 Cycle 
Series Mazda ‘‘C’’ Lamps, but do not include lamps or wiring. 


Trade No. : : 
: For %- For 14- Description Ship, Wt. Price 
j in. Pipe in. Pipe Ibs. each each 


W27721 
W27736 


W27143 
W27169 
W27145 


W27723 
W27736 


W27143 
W27170 
W27145 


W27725 
W27736 


W27143 
W27171 
W27145 


{ 


} W27727 
| W27736 


W27143 
} W27172 
W27145 


W27729 
W27736 


W27144 


With 18-inch Radial Bowl Reflector and 
84-inch Holophane Bowl Refractor 


W27722 Complete Unit......,..-:.ees ee eeeerrttees 33 $24.25 
W27733 Porcelain Head with Reactance 
Socket, Canopy and Reflector 

Unit BolA er aiccd seston Scat Oh tere n/t iano 18 14.00 

W27143 Consists of ) 18-inch Radial Bow! Reflector..... 4 Zia 

W27169 8 14-inch Holophane Bowl Refractor 914 6.00 

W27145 Hinged Refractor Holder.....--.- Aged 61:50 


With 18-inch Radial Bowl Reflector and 84-inch 
Holophane Skirted Refractor 


W27724 Complete Unit............--.--++:: Pa Lie ete 32 $24.25 
W27733 Porcelain Head with Reactance 
Socket, Canopy and Reflector 

Unit Holder oe eee ae es se sane = ne 18 14.00 

W27143 Consists of } 18-inch Radial Bowl Reflector... .. 4 2.75 

W27170 8 14-in. Holophane Skirted Refractor 8% 6.00 

W27145 Hinged Refractor Holder.......-- 144 1.50 


With’ 18-inch Radial Bowl Reflector and 
814-inch Holophane Band Refractor 


W27726 Complete Unit...... CE ARR URRIR Het St cepretober's ae 29 $24.25 
W27733 Porcelain Head with Reactance 
Socket. Canopy and Reflector 

Unit ET Older monte cece cave cree etal er aias 18 14.00 

W27143 Consists of ) 18-inch Radial Bowl Reflector..... 4 2.75 

W27171 8 14-inch Holophane Band Refractor 5 1% 6.00 

W27145 Hinged Refractor Holder........- 14% 1.50 


With 18-inch Radial Bowl Reflector and 
84-inch ‘‘Sol-lux”’ Diffuser 


W27728 Complete Unit............-00e ss ee reer eeces 28, $21.25 
W27733 Porcelain Head with Reactance 
Socket, Canopy and Reflector 

Unit Bariticttst Atha sco ee sacce we 18 14.00 

W27143 Consists of } 18-inch Radial Bowl Reflector..... 4 2.75 

W27172 84-inch ‘‘Sol-lux’’ Diffuser....... 4% 3.00 

W27145 Hinged Refractor Holder........-. 1% 1.50 

With 20-inch Radial Bowl Reflector with 
Extension for Bare Lamps 
W27730 Complete Unit.............22eeeeeee ee ceees 24 $17.50 


Porcelain Head with Reactance 

Socket, Canopy and Reflector 
Unit TEGO CT ON A csis bie amine sae jrreicietny« 18 14.00 

W27144 Consists of | 20-inch Radial Bowl Reflector with 
EC XCCRIBION «0s <\\chi 2,0) «1s olin ee U9) gana 6 3.50 


W27733 


Style 


G 





20-inch Radial Bowl 


Streethood Body with Extension. 





18-inch Radial Bowl Streethood 
with 84-inch ‘‘Sol-lux’”’ 
Diffuser. Trade No. W27727. 


Body 





Style D Streethood with 18-inch 

Radial Bowl Reflector and 8%- 

inch Holophane Band Refractor. 
Trade No. W27725 with No. 


W27161 Style D Loop. 





Style FX Streethood with 18-inch 
Radial Bowl Reflector and 8}4- 
inch Holophane Bowl Refractor. 
Trade No. W27721 with No. 
W27190 Fittings. 
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Section 7-A Westinghouse Are Lamps and Lighting Systems January, 1920 


Construction of Cutter Multiple Streethoods 


A Cutter Multiple Streethood Body consists of the Cutter “easy-to-wire” Holder-Socket 
with plain cap and a porcelain enameled reflector with or without diffusing glassware. 


The Holder-Socket consists of a porcelain socket with cast iron cap threaded for 34-inch 
pipe or for attachment to center suspension fittings and a cast iron reflector holder to fit 
4-inch standard heel reflectors. The socket is provided with lamp grips to insure perfect 


electrical connections and prevent the lamps loosening as a result of vibration of the fixture 
in the wind. 


Cutter Multiple Streethood Bodies are “easy-to-wire.” The wires are pulled through the 
cap and connected to the terminals of the socket as shown in the illustration below. The 
reflector is then attached rigidly by means of a single screw which grips the copper heel of 
the reflector and is locked in place by nuts. Only three operations are necessary to install 
a Cutter Multiple Streethood Body. 


Reflectors are made of deep drawing steel and surfaced with three coats of highest grade 
porcelain enamel, reflective white underneath, green on top. The reflector is supported by 
a copper heel which insures maximum life because it prevents chipping of the enamel from 
contact with screw or clip supports. When enamel is chipped away by screws or similar 
supports, the metal body is exposed to the air; rust sets in and spreads rapidly over the 
surface of the reflector, reducing its efficiency and greatly shortening its life. 


The beaded edge on Cutter Streethood Reflectors is another feature which guarantees 
maximum life. The edge of the steel reflector body is turned over and a smooth bead is 
formed. The three coats of enamel on the exterior of the reflector as well as the three 
coats on the interior are lapped over the beaded edge, forming a protective covering that 
is extremely durable. 


SECOND 


Interchangeable Parts for Multiple Method of Wiring 
Center-Suspension Streethoods. Cutter Multiple Streethoods. 
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Efficient Illumination with Cutter Multiple Streethoods 


The first consideration in the selection of every street-lighting fixture is the amount of 
light required; that is, the size of lamp. The next consideration is the manner in which the 
light should be distributed. These determine one or two styles of Streethood Reflectors. 
The third consideration, that of the method of installation, will enable the customer to 
select the one best suited to his requirements. Cutter Streethood Bodies and the brackets 
for supporting them are listed separately. The size of lamp is given for each Streethood 
Body, which enables the selection of the one best suited to the lighting needs. The Street- 
hood Body may then be offered in combination with several styles of brackets and center- 
suspension parts. Thus a complete fixture may be assembled to suit any condition. 


To facilitate proper selection of Streethood Bodies typical distribution curves of Mazda 
lamps with each reflector are shown below. 


Distribution Curves 


/05° 






V8F; 
80) 90" 
75 75° 





4 Wey Oe foe 


Distribution Curves of 100 Watt Mazda “C” Lamp with 
18-inch Radial Bowl Reflector. 


Distribution Curves of 100 Watt Mazda “C’’ Lamp and 18-inch 
Radial Bowl Reflector with 64-inch Holophane Bowl 
Refractor; Band Refractor and Skirted Refractor. 
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n Curves of 300 Watt Mazda “C” Lamp and 
-inch Radial Bowl Reflector with Extension. 


Distribution Curves of 20-inch Flat Radial Reflector with Distributio 
60 Watt Mazda ‘‘B’’ Lamp and nd 20. 
100 Watt Mazda ‘‘C’’ Lamps. 





ion Curves of 500 Watt Mazda “C’’ Lamp with Distribution Curves of 300, 400 and 500 Watt Mazda “‘C” 
Lamps with 18-inch Radial Bowl Reflectors 


Distribut 
; and ‘‘Sol-lux’’ Diffusers. 


18-inch Radial Bow! Reflector and 8 }4-inch Bowl, 
Band and Skirted Refractors. 
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20-inch Flat Radial Streethood 


Westinghouse Are Lamps and Lighting Systems 


Cutter Multiple Streethood Bodies 


For 40, 60, 75, 100, 150 and 200 Watt Multiple Mazda “‘B”’ and “C”’ Lamps 
Schedule A—Standard Package Quantity 10 






January, 1920 









Body for Inside Wiring. 
Trade No. W27504. 


Distribution Curves of 
A—20-inch Flat Radial Wave Reflector with 60 Watt Mazda “B” Lamp. 
B—18-inch Radial Bowl Reflector with 200 Watt Mazda “C” Lamp. 
C—18-inch Radial Bowl Reflector with 100 Watt Mazda “C” Lamp 





























































20-inch Flat Radial Streethood Body with 
Standard Iron Cross Arm. Trade No. 
W27504 with No. W27539 Cross Arm. 





18-inch Radial Bowl Streethood 
Body for Inside Wiring. 
Trade No. W27500. 





18-inch Radial Bowl Streethood Body with 
64-inch Holophane Bowl Refractor and 
Standard Iron Cross Arm. Trade 
No. W27500 with No, W 27539 


Cross Arm. 


and 64-inch Holophane Bowl Refractor. 


are threaded for 34-inch pipe. 


Cutter Multiple Streethood Bodies are “easy-to-wire.” 


Body. 


the enamel from chipping. 


PRICE LIST 
Schedule A—Standard Package Quantity 10 


but do not include lamps or wiring. 
Trade 


vy Ship. Wt. Price 
No. Description Ibs. each each 
With 18-inch Radial Bowl Reflector for 100, 
150 and 200 Watt Multiple Mazda ‘‘C”” Lamps 
W27500' sComplete Units...) 20nd ee, 6 $5.25, 
W27536 Holder-Socket with Plain Cap for 34-inch 
Unit Pipe. si, «5p ad's oh A ee ae eee 2 2.50 
W27143 Consists of | 18-inch Radial Bowl Reflector............ 4 2.75 
With 18-inch Radial Bow] Reflector and 64-inch 
Holophane Bow\ Refractor for 100 and 150 Watt 
: Multiple Mazda ‘‘C’”? Lamps 
W2750L.4Complete Unit 22.0545: ee en kee 11 $9.75 
W27536 Holder-Socket with Plain Cap for 84-in. Pipe 2 2.50 
W27143 Unit 18-inch Radial Bowl Reflector............ 4 2.75 
W27166 Consists of } 64-inch Holophane Bowl Refractor....... 3% 3.00 
W27146 Hinged Refractor Holder................. 1144 1.50 
With 18-inch Radial Bowl Refractor and 614- 
inch Holophane Skirted Refractor for 100 
and 150 Watt Multiple Mazda ‘“‘C” Lamps 
W27502'\Complete Xalt..2 ty...) cake See ic ss eee 11 $9.75 
W27536 Holder-Socket with Plain Cap for %-in. Pipe 2 2.50 
W27143 Unit 18-inch Radial Bowl Reflector............ 4 Zito 
W27167 Consists of } 64-inch Holophane Skirted Refractor.... 3% 3.00 
W27146 Hinged Refractor Holder........)........ 1% 1.50 
With 18-inch Radial Bowl Reflector and 6%4- 
inch Holophane Band Refractor for 100 and 
150 Watt Multiple Mazda ‘‘C’? Lamps 
W27503. Complete Unit jig. ic fo be ds oe ee 10 $9.75 
W27536 Holder-Socket with Plain Cap for %-in. Pipe 2 2.50 
W27143 Unit 18-inch Radial Bowl Reflector............ 4 2315 
W27168 Consists of } 6%-inch Holophane Band Refractor....... 2% | 3.00 
W27146 Hinged Refractor Holder................. 14% ' 1.50 
With 20-inch Flat Radial Reflector for 
40, 60 and 75 Watt Multiple Mazda Lamps 
W27504 Complete Unit. ...... 0.0.0... 0. eee ee ee eeeecgeeee 7 $4.75 
W27536 Holder-Socket with Plain Cap for 84-inch 
Unit UDG Fave sie.s'-Foze ss 0 5 » 0.0 opel ae Male ee es 2 2.50 
W27162 Consists of | 20-inch Flat Radial Reflector............. 5 2.25 


A Cutter Multiple Streethood Body consists of the Cutter “easy-to-wire” 
Holder-Socket with plain cap and a porcelain enameled reflector. 


Caps 


The Holder-Socket is provided with lamp grips to prevent lamps 
from falling out as a result of vibration of the fixture in the wind. 


The wires 


are pulled through the cap and connected to the terminals of the socket. 
The reflector is then attached rigidly by means of a single screw which 
grips the copper heel of the reflector and is locked in place by nuts. Only 
three operations are necessary to install a Cutter Multiple Streethood 


Reflectors are made of deep drawing steel and surfaced with three 
coats of highest grade porcelain enamel, reflective white underneath, 
green on top. The reflector is supported by a copper heel which protects 


Prices below cover Streethood Bodies with Medium Screw Base Holder-Sockets 
for 40, 60, 75, 100, 150 and 200 Watt Multiple Mazda “B” and “C” Lamps, 
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Cutter Multiple Streethood Bodies 


For 200, 300, 400 and 500 Watt Multiple Mazda ‘‘C’’ Lamps 
Schedule A—Standard Package Quantity 10 
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Distribution Curves of 
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A—18-inch Radial Bowl Reflector with 84-inch Holophane Bowl 18-inch Radial Bowl Streethood Body 
Refractor and 200 Watt Multiple Mazda ‘‘C’’ Lamp. with 84-inch Holophane Band 
B—418-inch Radial Bowl Reflector with ‘‘Sol-lux’’ Diffuser Refractor. Trade No. W27507 


and 400 Watt Multiple Mazda ‘“‘C’’ Lamp. 
C—20-inch Radial Bowl Reflector with Extension and 
500 Watt Multiple Mazda ‘‘C’’ Lamp. 

A Cutter Multiple Streethood Body consists of the Cutter ‘“easy-to- 
wire’ Holder-Socket with plain cap and a porcelain enameled reflector. 
Caps are threaded for 34-inch pipe. 

The Holder-Socket is provided with lamp grips to prevent lamps from 
falling out as a result of vibration of the fixture in the wind. 

Cutter Multiple Streethood Bodies are “easy-to-wire.” The wires 
are pulled through the cap and connected to the terminals of the socket. 
The reflector is then attached rigidly by means of a single screw which 
grips the copper heel of the reflector and is locked in place by nuts. 
Only three operations are necessary to install a Cutter Multiple Street- 
hood Body. 

Reflectors are made of deep drawing steel and surfaced with three 
coats of highest grade porcelain enamel, reflective white underneath, 





green on top. The reflector is supported by a copper heel which protects 18-inch ‘Radial Bowl Streettiood’ Body 
the enamel from chipping. with 81-inch Holophane Skirted 


Refractor. Trade No. W27506 
PRICE LIST 
Schedule A—Standard Package Quantity 10 
Prices below cover Streethood Bodies with Mogul Screw Base Holder-Sockets 
for 300, 400 and 500 watt Multiple Mazda ‘‘C’’ Lamps. When ordered for 200 
watt Mazda ‘‘C’’ Lamps include Mogul Screw to Medium Screw Adapter No. 
W27540 and add $0.75 to the list price. Prices do not include lamps or wiring. 








Trade ale Ship. Wt. Price 
No. Description Ibs. each each 
With 18-inch Radial Bowl Reflector and 
84-inch Holophane Bowl Refractor 
WeE7sOsmucom plete Unit. :<. eat sete. os Si viok doar, s 66 w ola cle ott 19 $13.25 
W27537 Mogul Screw Holder-Socket with Plain Cap 
POP SZAMCHA EDO ye ee cee ec caie areuctoene tee Mika 4 3.00 
W27143 Unit 18-inch Radial Bowl Reflector............. 4 275 
W27169 Consists of | 84-inch Holophane Bowl Refractor........ 9% 6.00 
W27145 Hinged Refractor Holder................. 1% = 1.50 
With 18-inch Radial Bowl Reflector and | 
84-inch Holophane Skirted Refractor 
NVA DOO EG EIINGTS CME Go. 5 sic cccldys os a .010 ie se oiitie Ral eon Delacous omic. dye 18 $13.25 
¢ W27537 Mogul or erie ee with Plain Cap : on 
OLAS ZL CUL Pi DG tages Miaa teoiciess.c-4 sie ako '=.< 16 : p 2 
W27143 Unit 18-inch Radial Bowl Reflector... 1/11... es 0.98 tency Fuh aetery susetheod 
W27170 Consists of | 814-inch Holophane Skirted Refractor...... 814 6.00 D; Py me T aN W27 SOB 
W27145 Hinged Refractor Holder................- 1% 1.50 INUser- © LTade INO. 
With 18-inch Radial Bowl! Reflector and 
84-inch Holophane Band Refractor 
Wi2i007s, COMplete Vtiermi ree ee cscs erie eae eet icw ecco 15 $13.25 
W27537 Mogul Screw Holder-Socket with Plain Cap 
FOL S4AUCRAPIDE) paeibidia’a chraieieie’ + bis «5 3a 4 3.00 
W27143 Unit 18-inch Radial Bowl Reflector............ 4 2:75 
W27171 Consists of | 814-inch Holophane Band Refractor....... 5% 6.00 
W27145 Hinged Refractor Holder................. 1% 1.50 
With 18-inch Radial Bowl Reflector and 
84-inch ‘‘Sol-lux’’ Diffuser 
Wass) Complete Unit ters ceetertee ccs ccc ers ttc este 14 $10.25 
W27537 Mogul Screw Holder-Socket with Plain Cap 
TOP POsUICUME DCR at cece s stele v cli stew elle 4 3.00 
W27143 Unit 18-inch Radial Bowl Reflector. ........... 4 2.75 
W27172 Consists of | 84-inch “Sol-lux” Diffuser............... 4% 3.00 
W27145 Hinged Refractor Holder................- 1% 1.50 
With 20-inch Radial Bowl Reflector with 
Extension for Bare Lamps 
W27509, (Complete Unit... .... 8 tame mvas mee’. nels bales oete tc 10 $6.50 
W27537 { Mogul Screw Holder-Socket with Plain Cap : 
Unit for, 24-inch Pipe dats ts Fs kya dee rie hb. . e 4 3.00 20-inch Radial Bowl Streethood Body 
W27144 Consists of ) 20-inch Radial Bowl Reflector with Ex- with Extension and Standard Iron 
LOTISION Jia hid tapeae atpiele o-ieyd we sie oeipieinieh ate 6 3.50 Cross Arm. Trade No. W27509 
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Westinghouse Arc Lamps and Lighting Systems 


January, 1920 


Cutter Streethood Brackets 


Schedule A—Standard Package Quantity 10 











Style A Bracket 
(Approximate Dimensions.) 


Style A Bracket. Trade No. W27173 








Majestic Medium Bracket. 
Trade No. W27175 


Boulevard Telescope Bracket. 
Trade No. W27176 


Boulevard Telescope Bracket 
(Approximate Dimensions.) 


Majestic Medium Bracket 
(Approximate Dimensions.) 


A Complete Cutter Bracket Type Streethood consists of one of the Brackets 
shown and one of the Streethood Bodies listed on the preceding pages. 
Brackets listed on this page are for supporting Streethood Bodies with 
84-inch canopy. Standard Iron Cross Arm (Trade No. W27539) will be 
furnished for spreading the wires above the Streethood Body for $1.00 
list additional, when so ordered. 


Style A Bracket 


Consists of 4-foot gooseneck of 34-inch pipe with heavy 3-hole grooved 
pole plate. Furnished with or without brace arm for guiding line wires 
from back of pole to Streethood Body. 


Majestic Medium Bracket 


A medium-weight bracket of the same style as the Majestic Bracket 
shown on the page opposite. Consists of ornamental grooved pole 
plate, 4-foot gooseneck (double bend) of 34-inch pipe and wrought iron 
scroll. Shipped assembled complete as shown. 


Boulevard Telescope Bracket 


The 34-inch pipe telescopes into the 1%4-inch pipe and allows for 
adjustments of 5 to 7 feet in reach from pole. This bracket has a heavy 
3-hole cast iron pole plate with porcelain elbow for inner wiring and a 
cross-arm with glass insulators. The knurled set screw in the pipe 
joint and the pole step in the lower corner of the scroll are for the con- 
venience of linemen when renewing lamps. 


PRICE LIST 
Schedule A—Standard Package Quantity 10 


Prices below cover brackets only. Streethood Bodies to make complete Bracket 
Type Streethoods shouldbe selected from the two preceding pages and ordered 
separately. 


Trade Ship. Wt. Price 
No. Description Ibs.each each 
Style A Bracket 
W27173 yComplete, Bracket .:...0.,sjcis eyejelsidiepinsbs aieie nl aise c os Qaverctt 7 $1.75 
W27179 Bracket | 34-inch x 4-foot Gooseneck.............. 4% 1.35 
W27180 Consists of | Grooved Pole Plate...............c000e0s 2% .40 
Style A Bracket with Brace Arm 
W27174 Complete Bracket... ............ ccc cece cece eee 10 $2.45 
W27179 Bracket 84-inch x 4-foot Gooseneck .............. 4% is 
W27180 Consists of { Grooved Pole Plate..................00- 2% 40 
W27181 BTACE CATIA Mo oe Sie sas cab ae oh eos 33 < .70 

Majestic Medium Bracket 
W27175 Complete Bracket, Assembled..................... 18 $3.25 
Boulevard Telescope Bracket 
W27176 Complete Bracket................. ccc cece cee eens 36 $7.75 
W27147 Pole Plate with Cross Arm.............. 9 1.75 
W27148 Bracket Boulevard Bracket with Pole Stepand Scroll 
Consists of Assembled. ai). Jd odtathaas Oe aaeeest » 19 4.20 
W27149 84-inch x 5-foot Pipe Bend............... 6 1.50 
W27150 2 Pony Glass Insulators................. 1 15 


Galvanizing: When ordered in Standard Package Quantities or over, any of 
the brackets listed above will be furnished electro-galvanized and painted black, 
for 20% list additional. In less than Standard Package Quantities add 40% 
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Cutter Streethood Brackets 
Schedule A—Standard Package Quantity 10 


%nipple | 


{Flat tron Scroll el ion scroll 
¥ Reducer and 
%4 "nipple 








Majestic Senior Bracket. Spartan Straight Arm Bracket. ; Pole Crook. 
(Dimensions approximate.) (Dimensions approximate.) (Dimensions approximate.) 


A Complete Cutter Bracket Type Streethood consists of one of the 
brackets shown and one of the Streethood Bodies listed under ‘‘Cutter 
Multiple Streethood Bodies.’’ Brackets listed on this page are furnished 
with 34-inch nipple for attaching to 34-inch Holder-Socket. Standard 
Iron Cross Arm (Trade No. W27539) will be furnished for spreading the 
wires above Streethood Body for $1.00 list additional, when so ordered. 

Majestic Senior Bracket 

Consists of double-bend gooseneck of 1%-inch pipe with 3-hole 
grooved pole plate and wrought iron scroll assembled, 134 x 34-inch re- 
ducer and 34-inch nipple. Holds lamp 4 feet from pole. 

Spartan Straight Arm Bracket 

Consists of straight piece of 1!4-inch pipe with 3-hole pole plate 
head piece with 34-inch nipple and wrought iron scroll assembled. 
Holds lamp 4 feet from pole. 

Arcadian Junior Bracket 

Similar to Spartan Straight Arm Bracket described above. 

lamp 20 inches from pole. Furnished with 34-inch nipple. 
Crook Bracket 

Made of 1%-inch Pipe with wrought iron scroll assembled, 114 x 34- 
inch reducer and 34-inch nipple. Clamps for attaching to pole are 
adjustable to compensate for the rake on trolley poles. 

PRICE LIST 
Schedule A—Standard Package Quantity 10 


Prices below cover brackets only. Streethood Bodies to make complete Bracket 
Type Streethoods should be selected from ‘‘Cutter Multiple Streethood Bodies”’ 
and ordered separately. 





Holds Majestic Bracket. 
Trade No. W27510 








Trade Description Ship. Wt. Price 
No. Majestic Senior Bracket Ibs. each each 
Werle eeCompléte Bracket ci i50. is wudecs: peice oe finye)a she nye dione seis 261% $5.54 
| W27177 ~=Bracket Majestic Senior Bracket with Scroll Assembled 26 5.00 
W27546 Consists of DiGx187Ainch, Reducers. fetes Gels csigelee ons % ~=C«.330 
W27548 einch Nipple taciava ocegueece ie melee iate vests Sue LS 
Spartan Straight Arm Bracket 
W27511> Compilate bracket MU Ue eres ee gene sols 2-0 24 $5.10 
W27152 Bracket Spartan Straight Arm Bracket Assembled... 2334 4.80 Spartan Straight Arm Bracket. 
W27549 Consists of { 114 x 84-inch Bushing.................04-- ye AS Trade No. W27511 
W27548 SZ-inch NIpDles,<..0-5 6.0: Se Be ee Wels ohetctaeloaeels ye 15 
Arcadian Junior Bracket 
Wa27512,) Complete Bracket. 6 0.0. oc te cay cele cc tic le acne oe oa 14 $4.10 
W27153 Bracket Arcadian Junior Bracket Assembled........ 1334 3.80 
W27549 Consists of { 1144 x %-inch Bushing................e00-- ye «415 
. W27548 : PAACHONIN DIG Th cites bc oats coast oence y% «415 
t Pole Crook for Wooden Poles 
W27513 Complete’ Brackets Fre ee eee n en secees 281% $6.45 
W27154 Crook with Scroll Assembled... 20 4.50 
W27546 Bracket 144 x %-inch Reducer........ ear % ~=«C«.380 
, W27548 Consists of ) S4cinehi Nipple... Jo cc ccc ccc cern cesces ew irtS 
| ~ W27156 Pole: Plate: .. 2% 0.0... ic cP MIE Rieta te lere cle ota eitriehs & 1.50 
Pole Crook for 4-inch Iron Poles 
W27514 Complete Bracket... 2.0.0... ccc eee eect ee eeee 36% $7.95 
W27155 Crook with Scroll Assembled..........-+.-+5 20 4.50 
ty W27546 Bracket 14% x %-inch Reducer... .......e-seeeeeee % =a. 
: W27548 Consists of } 84-inch Nipple. .§:............-eeeeeeeees % «15 
W27158 2 Clamps for 4-inch Pipe. :........-seeeee- 8 1.50 
Pole Crook for 5-inch Iron Poles 
W27515 Complete Bracket... ....... 0... cee eee renee eee 38% $8.15 
Mesh p ae fe in pie, weerapied b  hethatatereis sales a ay 
27546 racket 14x %-ine CAUCER Bis. ares his's ste'e ste Staeianren GAC 1 f 
Ry ARRON Credit coll) 0 84 -trichy Ei cerstig ley Gated canes sa.c'e « scone rr ie ats “ Soteae wt 
W27160 QC lamps fOr span COMP IDE -.aosi:eb]> > o/c eaenaiee 9 1.60 rade No. W2 


Galvanizing: When ordered in Standard Package Quantities or over, any of the brackets listed above will be f urnished 
electro-galvanized and painted black, for 20% list additional. In less than Standard Package Quantities add 40%. 









_ 
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Cutter Multiple Suspension Streethoods 
For 40, 60, 75, 100, 150 and 200 Watt Multiple Mazda ‘‘B”’ and ‘‘C’”’ Lamps 
Schedule A—Standard Package Quantity 10 





Cutter Junior Mast Arm with Style 
DX Streethood and 18-inch 
Radial Bowl Reflector. 


Style DX Streethood with 18-inch Radial 
Bowl Reflector and 64-inch 
Holophane Bowl Refractor. 
Trade No. W27517 





Style DX Streethood with 18-inch Radial 
Bowl Reflector and 64-inch 
Holophane Band Refractor. 
Trade No. W27519 


Cutter’s Interchangeable Ht 
Pulley No 208/16 


pe Clamp No 20872 
868 





x 
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Cutter Style DX—Loop Suspension Streethoods consist of as 

Cutter Streethood Bodies with Looped Iron Cross Arm No. La 
W27538, for attachment to 34-inch Holder-Socket. Designed y 


for use with Mast Arms, Pulleys, etc. When so used, the 
Streethood may be lowered to ground easily for renewing 
lamps and cleaning glassware. (See listing of Mast Arms, 
Pulleys, Insulators and Pole Line Material.) 


PRICE LIST 
Schedule A—Standard Package Quantity 10 


Prices below cover Streethood Bodies with Medium Screw Base Holder-Sockets 
for 40, 60, 75, 100, 150 and 200 Watt Multiple Mazda ‘‘B”’ and ‘“‘C’’ Lamps, but 
do not include lamps or wiring. 


Trade 
No. 


W27516 
W27538 
W27536 
W27143 


W27517 
W27538 
W27536 
W27143 
W27166 
W27146 


W27518 
W27538 
W27536 
W27143 
W27167 
W27146 


W27519 
W27538 
W27536 
W27143 
W27168 
W27146 


W27520 
W27538 
W27536 
W27162 


Ship. Wt. Price 
Ibs. each each 
With 18-inch Radial Bowl Reflector for 100, 
150 and 200 Watt Multiple Mazda ‘‘C’’ Lamps 


Description 


Complete Streethood............... 0. cece eee ee ence 9 $6.75 
Streethood {( Looped Iron Cross Arm................05 3 1.50 
Consists of } Holder-Socket with Plain Cap for 34-in. Pipe 2 2.50 


18-inch Radial Bowl Reflector............. 4 2.75 
With 18-inch Radial Bowl Reflector and 614- 
inch Holophane Bowl Refractor for 100 
and 150 Watt Multiple Mazda ‘‘C’’ Lamps 
Complete Streethood........... 0.2.0... cceeeceeees 14 $11.25 
Looped. Iron sCross;Arin aa soe reer 3 1.50 
Streethood | Holder-Socket with Plain Cap for 34-in. Pipe 2 2.50 
Consists of ; 18-inch Radial Bowl Reflector............ 4 2.75 
6%-inch Holophane Bowl Refractor....... 3% 3.00 
Hinged Retractor, Holdete joes <6 ths sae sion 1% 1.50 
With18-inch Radial Bowl Reflector and 64-inch 
Holophane Skirted Refractor for 100 and 
150 Watt Multiple Mazda ‘‘C’’? Lamps 
Complete Streethood. ..5... tit. eve lclces «bccecsen 14 $11.25 
Looped dron. Cross Arm sea. 6). oe ieee 3 1.50 
Holder-Socket with Plain Cap for 34-in. Pipe 2 2.50 
Streethood } 18-inch Radial Bowl Reflector............. 4 2.75 
Consists of | 64-inch Holophane Skirted Refractor...... 3% 3.00 
Hinged Refractor Holder 0)... .):cs ee be set 1% 1.50 
With 18-inch Radial Bowl Reflector and 6%- 
inch Holophane Band Refractor for 100 and 
150 Watt Multiple Mazda ‘‘C’’ Lamps 
Complete Streethood.............. 0.0... cece eeceee 13 $11.25 
Looped dron.GCross:Arnasaih shel... a ns conke 3 1.50 
Streethood | Holder-Socket with Plain Cap for 34-in. Pine 2 U7e12550 
Consists of } 18-inch Radial Bowl Reflector......... 4 2.75 
64-inch Holophane Band Refractor....... 2% 3.00 
Hinged Refractor Holder.........eeeeeee- 1% 1.50 
With 20-inch Flat Radial Reflector for 40, 60 
and 75 Watt Multiple Mazda Lamps 
Complete Streethood.tiiiee 35 Saal ae. Boake ore oer 10 $6.25 
Streethood { Looped Iron Cross Arm................55 3 1.50 


Consists of ; Holder-Socket with Plain Cap for 34-in. Pipe 2 2.50 
20-inch Flat Radial Reflector. ..........5. 5 2.25 
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Cutter Multiple Suspension Streethoods 
For 200, 300, 400 and 500 Watt Multiple Mazda ‘‘C’’ Lamps 
Schedule A—Standard Package Quantity 10 


Cutter’s Interchangeable 
Pulley No. 208/6 


pe Clamp No 20872 
k No. 2086 


Oc 





eS 

£8 

=r s : Cutter Inner-Rope Mast Arm 
oe Cutter Style DX—Loop Suspension Streethoods consist of with Style DX Streethood. 

3 Cutter Streethood Bodies with Looped Iron Cross Arm No. 


W27538, for attachment to 34-inch Holder-Socket. Designed 
/ v for use with Mast Arms, Pulleys, etc. When so used, the 
Streethood may be lowered to ground easily for renewing 
lamps and cleaning glassware. (See listing of Mast Arms, 
Pulleys, Insulators and Pole Line Material.) 


PRICE LIST 
Schedule A—Standard Package Quantity 10 


Prices below cover Streethood Bodies with Mogul Screw Base Holder-Sockets 
for 300, 400 and 500 Watt Multiple Mazda ‘‘C’’ Lamps. When ordered for 
200 Watt Mazda “‘C’’ Lamps include Mogul Screw to Medium Screw Adapter 
No. W27540 and add $0.75 to the list price. 


Prices do not include lamps or wiring. 





‘ 


Style DX Streethood with 18-inch Radial 
Bowl Reflector and 84-inch 


With 18-inch Radial Bowl Reflector and 
84-inch Holophane Bowl'Refractor 








Trade tats Ship. Wt. Price Holophane Skirted Refractor. . 
No. Description Ibs. each each Trade No. W27522. 
W27521 Complete Streethood............... 5c eee cere eee 22 $14.75 
W27538 Looped Iron Cross Arm...... ie Blalere ie a oly tice 3 1.50 
W27537 Mogul Screw Holder-Socket with Plain Cap 
Streethood FOL PZ GH PIDSs stack bodes sahodee. eleke saseibnns 4 3.00 
W27143 Consists of ) 18-inch Radial Bowl Reflector............- 4 Zo 
W27169 8 14-inch Holophane Bowl Refractor....... 9% 6.00 
W27145 Hinged Refractor Holder...........0++++: 144 1.50 
. With 18-inch Radial Bowl Reflector and 
814-inch Holophane Skirted Refractor 
W27522 Complete Streethood............. 0. cece eee een eee 21 $14.75 
W27538 Looped Iron Cross Arnis ith eds betes ess 3 1.50 
W27537 Mogul Screw Holder-Socket with Plain Cap 
Streethood FOr sZcinchy Pipes cis eecists elelel ols shelton e's 4 3.00 
W27143 Consists of ) 18-inch Radial Bowl Reflector.........-.. 4 is 
W27170 8 14-inch Holophane Skirted Refractor...... 8% 6.00 
| W27145 Hinged Refractor Holder..............+5: 1% 1.50 
; 
| With 18-inch Radial Bowl Reflector and 
84-inch Holophane Band Refractor Style DX Streethood with 18-inch 
| " W27523 Complete Streethood.............6...00e0eeeee eee 18 $14.75 Fe ee ata 
2 inch ‘‘Sol-lux’’ Diffuser. 
W27538 MWOOPEC 1kO Cross ATM cat os cade ste wsle cs 3 1.50 Trade No. W27524. 
W27537 Mogul Screw Holder-Socket with Plain Cap 
Streethood FOV ZN COUEDOS Con mints oie tclsras ess + sss s 
W27143 Consists of | 18-inch Radial Bowl Reflector............ 
W27171 84-inch Holophane Band Refractor....... 
W27145 Hinged Refractor Holder.............++0% 


With 18-inch Radial Bowl Reflector and 
84-inch ‘‘Sol-lux’’ Diffuser 


W27524 Complete Streethood................6 0c cece eee eee 
W27538 Looped Iron Cross Arm............ sredivinte 
W27537 Mogul Screw Holder-Socket with Plain Cap 


Streethood TOENSGStICW IPOs ne ce invide ed thio els 
W27143 Consists of |} 18-inch Radial Bowl Reflector............. 
W27172 8 %-inch “‘Sol-luwx”’ Diffuser............-.- 
W27145 Hinged Refractor Holder...............++- 





With 20-inch Radial Bowl Reflector with 
Extension for Bare Lamps 


W27525 Complete Streethood................ ese e cece e eens 





W27538 Looped Iron Cross Arm............ ies shae m 1.50 Style DX Streethood with 20-inch 
W27537 Streethood | Mogul Screw Holder-Socket with Plain Cap Radial Bowl Reflector and 
Consists of FOr. S4-INOE PIC asl. 4:5 Gb weer cusicGie els a ece5 2s 4 3.00 Extension. 


W27144 20-inch Radial Bowl Reflector with Extension 6 3.50 Trade No. W27525. 
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Cutter Multiple Suspension Streethoods 


For 40, 60, 75, 100, 150 and 200 Watt Multiple Mazda ‘‘B’’ and ‘‘C’’ Lamps 
Schedule A—Standard Package Quantity 10 





Style FX Streethood with 20-inch 
Flat Radial Reflector. 
Trade No. W27530. 





Standard Iron Cross Arm. 





Style FX Streethood with 18-inch Radial 
Bowl Reflector and 64-inch 
Holophane Skirted Refractor. 
Trade No. W27528. 





Style FX Streethood with 18-inch Radial 
Bowl Reflector and 64-inch 
Holophane Band Refractor. 
Trade No. W27529. 








Cutter Style FX—Cable Grip Suspension Streethood 
consists of Cutter Streethood Bodies with Cable Clamp, 
and Standard Iron Cross Arm. The Streethood Body is 
fastened rigidly to the Cable Clamp, thus insuring that the 
fixture will always hang level regardless of the tension on the 
line wires. The Cable Clamp also compensates for unequal 
sag in the cable. 


PRICE LIST 
Schedule A—Standard Package Quantity 10 





January, 1920 


Prices below cover Streethoods with Medium Screw Base Holder-Sockets for 
40, 60, 75, 100, 150 and 200 Watt Multiple Mazda ‘‘B” and ‘“‘C’’ Lamps, but do 


not include lamps or wiring. 


Trade Pa 
No: Description 


With 18-inch Radial Bowl Reflector for 100, 150 
and 200 Watt Multiple Mazda ‘‘C’’ Lamps 


W27526 Complete Streethood 


Ship. Wt. Price 
lbs. each each 


«3 alle aier She OEE Otaaaretat EPL geAEN tons) Pe 1144 $6.85 


W27164 (.Cable-Clamp). ieee core no eae 2% -60 
W27539 Streethood } Standard Iron Cross Arm................ 3 1.00 
W27536 Consists of | Holder-Socket with Plain Cap for 34-in. Pipe 2 2.50 
W27143 18-inch Radial Bowl Reflector............ 4 275 
With 18-inch Radial Bowl Reflector and 6%- 
inch Holophane Bowl Refractor for 100 and 
150 Watt Multiple Mazda ‘‘C’’ Lamps 
W27527 ' Complete Streethood . «6:5 .:)5 Go0k Waele Coles beens 16% $11.35 
W27164 Cable‘ Clamp 2 ees oe eee ae. See oe 2% .60 
W27539 Standard) Iron#Cross'Arm. .deadeek hs. 4. 3 1.00 
W27536 Streethood Holder-Socket with Plain Cap for 34-in. Pipe 2 2.50 
W27143 Consists of |) 18-inch Radial Bowl Reflector............ 4 2.75 
W27166 64-inch Holophane Bowl Reflector........ 3% 3.00 
W27146 Hinged Refractor Holders, camer. sce. 1% 1.50 
With 18-inch Radial Bowl Reflector and 6%- 
inch Holophane Skirted Refractor for 100 
and 150 Watt Multiple Mazda ‘‘C’”’ Lamps 
W27528 Complete Streethood... .-. 00) auense ees oe nels 161% $11.35 
W27164 Cable Clatip: (Pree ents oo. Sate 2% -60 
W27539 Standard Iron Cross)Arm), io og..46 o-oo ake 3 1.00 
W27536 Streethood | Holder-Socket with Plain Cap for 34-in. Pipe 2 2.50 
W27143 Consists of ) 18-inch Radial Bowl Reflector............ 4 2.75 
W27167 6%-inch Holophane Skirted Refractor..... 3% 3.00 
W27146 Hinged Refractor Holder... 2. 6... 2. we 1% 1.50 
With 18-inch Radial Bowl Reflector and 614- 
inch Holophane Band Refractor for 1060 and 
150 watt Multiple Mazda ‘‘C’’ Lamps. 
W27529 Complete Streethood.................. 5 cee eee eee 15% $11.35 
W27164 Cables GLATAD 005 « 15:0 500 is. SeMCRT ID RC ae aE 2% .60 
W27539 Standard Iron Cross Arm............... 3 1.00 
W27536 Streethood | Holder-Socket with Plain Cap for 34-in. Pipe 2 2.50 
W27143 Consists of ) 18-inch Radial Bowl Reflector............ 2.75 
W27168 61%-inch Holophane Band Refractor....... 2% 3.00 
W27146 Hinged Refractor Holder.............2005 1% 1.50 
With 20-inch Flat Radial Reflector for 40, 
60 and 75 Watt Multiple Mazda Lamps 
W27530 Complete Streethood............... cee eee eee eee 1244 $6.35 
W27164 z Cable Clamp..... bgp state SORA, PES 2% .60 
W27539 Streethood | Standard Iron Cross Arm........,..-.... 3 1.00 
W27536 Consists of ) Holder-Socket with Plain Cap for %4-in. Pipe 2 2.50 
W27162 20-inch Flat Radial Reflector...........+.. 5 2.25 
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Cutter Multiple Suspension Streethoods 


For 200, 300, 400 and 500 Watt Multiple Mazda ‘‘C’’ Lamps 
Schedule A—Standard Package Quantity 10 


nsion Bolt No. FOR) ——e 





Cutter Style FX—Cable Grip Suspension Streethoods con- style FX Streethood with 18-inch Radial 


: sist of Cutter Streethood Bodies with Cable Clamp, and Bowl Reflector and 8}4-inch 
Standard Iron Cross Arm. The Streethood Body is fastened peep ee eran 


rigidly to the Cable Clamp, thus insuring that the fixture 
) will always hang level regardless of the tension on the line- 

wires. The Cable Clamp also compensates for unequal sag 
. in the cable. 


PRICE LIST 


; Schedule A—Standard Package Quantity 10 

Prices below cover Streethoods with Mogul Screw Base Holder-Sockets for 
300, 400 and 500 watt Multiple Mazda ‘“‘C’’ Lamps. When ordered for 200 watt 
Mazda “C” Lamps include Mogul Screw to Medium Screw Adapter No. W27540 

and add $0.75 to the list price. Prices do not include lamps or wiring. 
# Trade Ship. Wt. Price 
No. Description Ibs. each each 

With 18-inch Radial Bowl Reflector and 
84-inch Holophane Bowl Refractor 





W27531 Complete Streethood................. eee eects 24144 $14.85 

W27164 Cahle Clamorewisis sun atiewtdink sss ss 2% .60 

W27539 Standard: TroniCross:Arany.uie.ce isi. 21> hadstae 3 1.00 x , i 

W27537 Streethood | Mogul Screw Holder-Socket with Plain Cap Style FX Streethood with 18-inch Radial 
Consists of for, 54-inch: Pine gqade meee > @areri-lais <> = 4 3.00 Bowl Reflector and ‘‘Sol-lux’’ Diffuser. 

W27143 18-inch Radial Bowl Reflector............ 4 2.75 Trade No. W27534. 

W27169 81-inch Holophane Bowl Refractor....... 9% d 

W27145 Hinged Refractor Holder...............-. 1% 


With 18-inch Radial Bowl! Reflector and 
84-inch Holophane Skirted Refractor 





W27532 Complete Streethood.............. cece eee eee eee 23% 
W27164 CablesGlamp fants. dathiaty.stosindtle set assis 2% 
W27539 Standard iron:Gross- Anim dscisicie od + breulete 3 
W27537 Streethood | Mogul Screw Holder-Socket with Plain Cap 
Consists of for 84-inch |PIDE Haak erg ney «ne ehe te eos eceye 8 4 
W27143 18-inch Radial Bowl Reflector............ 4 
W27170 84-inch Holophane Skirted Refractor..... 84% 
W27145 Hinged Refractor Holder................. 1% 
| With 18-inch Radial Bowl Reflector and 
| 84-inch Holophane Band Refractor 
| W27533 Complete Streethood........... 0... cece eee eee 20% 
| W27164 Cable: Clamp iin sim danagin bela ee cp es suse s 2% 
| W27539 Standard Iron Cross Arm ................ 3 
: W27537 Streethood | Mogul Screw Holder-Socket with Plain Cap Style FX Streethood with 18-inch Radial 
Consists of for :$4-inchi Pipes saa erds-osecehd taste he 45 4 3.00 Bowl Reflector and 814-inch 
; W27143 18-inch Radial Bowl Reflector............ 4 2.75 Holophane Band Refractor. 
W27171 8%-inch Holophane Band Refractor....... 5% 6.00 Trade No. W27533 
| W27145 Hinged Refractor Holder................. 1% 


| With 18-inch Radial Bowl Reflector 
and 8 %-inch ‘‘Sol-lux’’ Diffuser 


Wi27534. Gomplete Streethood., ... 2. 6.6.. d2 5 Deminls cise vel, Sates sie 19% 

. W27164 apie Clamp & Aeiatt cia aratasss piste 86 ese 24% 

W27539 Standard Iron Cross Arm ..............:- 3 
W27537 Streethood | Mogul Screw Holder-Socket with Plain Cap 

Consists of POG. TOG PEDO joss ia sine lel's a's Ebon ete 4 

| W27143 18-inch Radial Bowl Reflector............ 4 
W27172 84-inch “Sol-lux”’ Diffuser............+:- 41% 

W27145 Hinged Refractor Holder.............-++- 114 


With 20-inch Radial Bowl Reflector 
with Extension for Bare Lamps 





W27535 Complete Streethood..............50. secre eee eens 15% 
4 W27164 Cable Glawinwe at 8 a5: eis haresid ts wie eens 2% 
W27539 Standard ItoniCross Arm: .. siices oh ese ee 3 
| W27537 Streethood | Mogul Screw Holder Socket with Plain Cap ‘ , 
Consists of for 24-tnch) Pipers a. sails de sree)» ego 4 3.00 Style FX Streethood with 20-inch 
W27144 20-inch Radial Bowl Reflector with Ex- Radial Bowl Reflector and Ex- 
TETISION soo >) aisle dere ales whois) oleidi oe tise eisie wie 6 3.50 tension. Trade No. W27535. 
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Cutter Multiple Suspension Streethoods 


For 40, 60, 75, 100, 150 and 200 Watt Multiple Mazda ‘‘B”’ and ‘‘C’’ Lamps 
Schedule A—Standard Package Quantity 10 





Style L Streethood with 18-inch Radial 
Bowl Reflector. Trade No. W27542. 





Parts to make up Style L 
Streethood. 





Style L Streethood with 18-inch Radial 
Bowl Reflector and 6 44-inch Holophane 
Bowl Refractor. Trade No. W27543. 





Style L Streethood with 18-inch Radial 
Bowl Reflector and 64-inch Holophane 
Band Refractor. Trade No. W27545. 








lron Pulley Arm 
No. 20599 


Cutter Style L—‘‘Always Level’ Streethoods consist of Cutter 
Streethood body with Spreader Tip Cross Arm, Iron Pulley 
Arm, Iron Brace Arm and Adjusting Clamps. The two 
line wires leading from the brace arm to the hood make up 
one side of the suspension, while cords passing over covered 
pulleys form the other side. Adjusting clamps at the end of 
each cord are independently drawn up taut and locked 
together. 


PRICE LIST 
Schedule A—Standard Package Quantity 10 


Prices below cover Streethood Bodies with Medium Screw Base Holder-Sockets 
for 40, 60, 75, 100, 150 and 200 Watt Multiple Mazda ‘‘B” and ‘‘C’’ Lamps, but 
do not include ropes, lamps or wiring. 


Trade 
No. 


W27541 
W27547 
W27536 
W27143 
W 20399 
W20400 
W20401 


W27542 
W27547 
W27536 
W 27143 
W27166 
W27146 
W20399 
W20400 
W20401 


W27543 
W27547 
W27536 
W27143 
W27167 
W27146 
W 20399 
W 20400 
W20401 


W27544 
W27547 
W27536 
W27143 
W27168 
W27146 
W20399 
W20400 
W20401 


W27545 
W27547 
W27536 
W27162 
W20399 
W20400 
W20401 


Description 


With 18-inch Radial Bowl Reflector for 100, 
150 and 200 Watt Multiple Mazda ‘‘C’’ Lamps 


Ship. Wt.. Price 


Complete’Streethoeds c....0 5 su paias se aie aie tiene oe 22 $9.45 
Spreader! Tip Cross‘Arni.ov3 sis os oe ne ae 3 1.00 
Holder-Socket with Plain Cap for %-in. Pipe 2 2.50 

Streethood | 18-inch Radial Bowl Reflector............. 4 2.45 

Consists of |) Iron’Pulley Armee. Foye Aha. a. pee we 6 1.40 
fron Brace) Arm fey totes Cou oll he dt neces 6 1.20 
2; Adjusting Clanipe Mri Serie cte . cereus % 30 


With 18-inch Radial Bowl Reflector and 
614-inch Holophane Bowl Refractor for 100 
and 150 Watt Multiple Mazda ‘‘C’’ Lamps 


Complete Streethood............ 0. cece eee cece eens 27 = $13.95 
{. Spreader Lip Cross Ati suess cece eek 3 1.00 
Holder-Socket with Plain Cap, for &%-in. Pipe 2 2.50 

18-inch Radial Bowl Reflector............ 4 Zino 

Streethood } 64-inch Holophane Bowl Refractor....... 3% 3.00 
Consists of | Hinged Refractor Holder................. 1% 1.50 
Iron: Pulley: Arnie fae osteo ee 6 1.40 

Iron’ Brace: Army: Sci feb ete etiitid te cola oio.)e%e 6 1.20 

2A djustine Clanipe yy Ae teme ew aee he scien 4% 30 


With 18-inch Radial Bowl Reflector and 
6\%-inch Holophane Skirted Refractor for 
100 and 150 Watt Multiple Mazda ‘‘C’’ Lamps 


Complete Streethood,, . . 0.005. iccien ao mst od sree cs 0s 27 = $13.95 
Spreader Tip, Cross Arn Jem eee ce ours le 3 1.00 
Holder-Socket with Plain Cap for 34-in. Pipe 2 2.50 
18-inch Radial Bow] Reflector............ 4 2215 

Streethood } 6%-inch Holophane Skirted Refractor...... 3% 3.00 

Consists of | Hinged Refractor Holder ................ 1% 1.50 
fron’ Pulley Ariin ayer rite oss bis.0e asase 6 1.40 
Tron Brace: Arming ale d ie b oles alerb ns 6 1.20 
ArAdinstitic: Clase tener. etelallislas. she e eae ae +e) .30 


With 18-inch Radial Bowl Reflector and 
6%-inch Holophane Band Refractor for 
100 and 150 Watt Multiple Mazda ‘‘C’”’ Lamps 


Complete Streethood............6... ccc eee eee eee ee 26 =$13.95 
Spreader Tip, Cross Arm. ..0.04..2.c.cneee 3 1.00 
Holder-Socket with Plain Cap for 84-in. Pipe 2 2.50 
18-inch Radial Bowl Reflector............ 4 2.75 

Streethood } 64-inch Holophane Band Refractor....... 2% 3.00 

Consists of } Hinged Refractor Holder................. 14% 1.50 
Tron Bue ATI 5. 20 Ga eae ee oreltinet 6 1.40 
Iron. Brace Arm... 22.5) 2 2. RR chek 6 1.20 
DeAMIIBtINe ClAM NS) alc c/s ..<savies bum 4% .30 


With 20-inch Flat Radial Reflector for 
40, 60 and 75 Watt Multiple Mazda ‘‘B’’ Lamps 


Complete Streethood...........-: cc cece eee cece eces 23 $8.95 
Spreader Tip Cross Arm................. 3 , 1.00 
Holder-Socket with Plain Cap for 34-in. Pipe 2 2.50 

Streethood } 20-inch Flat Radial Reflector............. 5 2.25 

Consists:of |). lron Pulley Aria }.2125.) 520-5 erie, te etoret rent 6 1.40 
Tron BracevArm 6). 00 a9 555 sisa Seelleite rane 6 1.20 
2 Adjusting, Glamipg).2. aula chem & ie V% .30 

7-434 
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Trade 
No: 





Cutter Lighting Fievtures Section 7-A—Part IV 


Parts for Multiple Streethoods 
Schedule A—Standard Package Quantity 10 


Sacro 


oped Iron Gross-arm Cross-arm 


Cable Clamp 
N° 27164 








_vtandard /ron 
227538 N?227539 


Mogul Screw Base 


Medium Screw Base ~<— Holder Socket 
he 
Holder Socket N? 27536 NP? 27537 
Interchangeable Parts for Multiple Streethood. 
PRICE LIST 
Schedule A—Standard Package Quantity 10 

Denon ee 
W 27536 Medium Screw Holder Socket with Cap for 34-inch Pipe................. 2 $2.50 
W 27537 Mogul Screw Holder Socket with Cap for 34-inch Pipe................... 4 3.00 
W27540 Mogul Screw to Medium Screw Adjuster............ y% 75 


W27162 20-inch Flat Radial anlar pie ee al ide he pag, ta 
W 27143 18-inch Radial Bow! Reflector..... 


W27166 6%-inch Holophane Bowl Refractor........ 


W27164 Cable Clamp 


2 2.25 

W27144 20-inch Radial Bowl Reflector with Extension........................... 6 3.59 
Pe pay eiay eee, ak ek’ 3 5¢ 3.00 

W271675634-inch Holophane okitted Rermactor, .o.cdiop2- sh oteanckenneaste: laces O34 3.00 
Weg LOS to helt br Oropnate DandsKerractOn (Wud pay ins Sav dedsite ca taan ter ko, 298 3.00 
W27169)844-mch, Holophane Bowl. Retractor):.. 0.2 kei eke se ee csees se age. = 9 6.00 
IW 271 700n 8 e-ite te Holophane Skirted RelaAClOL., bl. by le bk eaten Pees uuiicn say, O54 6.60 
AVi274 7 Lene emer OOP Rane (DAN Retractors iis ot) cs ub ccyat Sided snails Wines hema apde lens 5% 6.00 
Vee ee ein OL IUX DINUBETS Ss oa te cbs Cae iele x calc wiew os void. Pies gs UL 4IS 3.00 
W27146 | 6*6-1nen, Hinged Kefractor Holders ois. cco. ons 2k cg. ee LIS 1.50 
W27145 7) 6 4-inehoeeinged metractor Holder... 2. .kes hc. agi + ee i ee 1.50 
W27538 a orviewi A wooped Irom Cross Arm... 0). esate. oe ee se os oe 1.50 
ae NE a Ee dN See EL OT aaa ag 2% 60 

Wie FSO Standardelront OEOSS ATIN:.. it tisaw Me elem teats bas ene: Ciutat osc cn oo: EERE 1.00 
Wile S47 vopreader Lip Cross Atin eat... Nice ee ne okies oclas 5 sc ss c's RR ES 1.09 
ASU SOD MEI TON ey TAT IN Same chk same, Os ah es wk Soc a os he aie A RO 1.40 
WiZOLO OMe rons raCeGArin ay Hi «Gita cls slalaict ombadlteisieereisl oslo cio. eee eels 0+ a) ERM See erent © 1.20 
Bo AN eA BEN TTL Ia AN eh whch s! alu Met's if ah ai le y% .30 


W20401 Adjusting Clamp 


Lamp Grip Multiple Sockets 


For use with porcelain heads Nos. W27195 and W27196 or with other styles of Streethoods which are arranged 


for standard hood forks. 


Cutter Lamp Grip Sockets are designed to meet the severe conditions found in outside service. The 
intense heat of the Type C lamps subjects the socket to greatly varying temperatures, ranging from several 
hundred degrees Fahr. when the lamp is burning, to below zero when the lamp is out. 

These. changes in temperature, taking place while the socket shells are under tension, will quickly 
depreciate their spring qualities and cause them to split, unless they are made sufficiently strong and some 
provision provided to meet these conditions. 





Medium Screw Base Lamp 
Grip Socket. 


The Cutter Lamp Grip Sockets are equipped with two vertical springs 
which engage the threads of the lamp collar, re-enforce the socket shells 
and relieve the tension. These vertical springs grip the lamp base and 
prevent the lamp from working loose when subjected to vibration and 
the contraction and expansion caused by the variations in temperature. 

These springs also create an increase of positive contact between the lamp 
terminal and the socket. 
~ The terminals are easily accessible and very generously designed. 


The use of these sockets will greatly reduce lamp breakage and outages. 
Trade Std. Wt. Ibs. Price 


No. Description Pkg. each each 
W21400 Medium Screw Base..............005: 200 % $0.50 
W21402) Mogul Screw Bases. si ciiiecc cece sees 150 1% 80 
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Westinghouse Are Lamps and Lighting Systems 


Cutter Mast Arms 
Schedule C—Standard Package Quantity 10 


Junior Mast Arm with Triple Insulation Arm 


Junior Mast Arms 


Only 
Trade Wt. Ibs. 

No. each 
W 20618 48 
W 20619 57 
W 20620 60 
W 20621 67 
W 20622 72 


Price 
each 


$7.70 
8.50 
9.30 
10.10 
10.85 


With 


Trade 
No. 
W 20623 
W 20624 
W 20625 


W 20626 
W 20627 








Designed to meet the demand for low priced, yet complete and well braced mast arms. They have pole plates 
with weatherproof pulleys fitted direct to them and mast arm pulleys for lowering the lamps. Shipped complete 
with strain rods, strain arm, pipe and pulleys. 


With Clamp Knob 


Triple Insula- 


tion Arm 


Wt. lbs. 
each 


Cadet Mast Arm with Clamp Knob only. 


Cadet Mast Arms 


Price 
each 


$9.05 

9.85 
10.65 
11.45 
12.20 





Similar to Junior Mast Arms, but without the stiffening triangle. 
With Clamp Knob 


Over- 


hang 
feet 


4 
6 
8 


Trade 
No. 


W 20698 
W 20699 
W20700 


Only 


Wt. lbs. 
each 


35 
40 
49 


Price 
each 
$5.90 
6.70 
7.50 


With Triple Insula- 


Trade 
N 


Oo. 
W 20701 
W 20702 
W 20703 


tion Arm 


Wt. lbs. 
each 
39 
44 
53 


Price 
each 


$7.25 
8.05 
8.85 


Galvanizing: Any of the above Mast Arms will be furnished galvanized and 
painted black, for 20% list additional. 
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Similar to the Junior, but with double-braced strain arm. An extra support for the center of the pipe is 


Cutter Lighting Fixtures 


Cutter Mast Arms 
Schedule C—Standard Package Quantity 10 


LIE SELECT NES IE SSREE 


Long Junior Mast Arm with Triple Insulation Arm. 


Long Junior Mast Arms 


furnished on 14-foot and longer arms. 





Long Junior Mast Arms as listed above with Standard Cut-Out Pulley in place of lamp-supporting pulley with 


clamp knob. 


With Clamp Knob 


Cer. Only tion Arm 
hang Trad Wt. lbs. Price Trade Wt. lbs. 
feet No. each each No. each 

6 W 20628 52 $8.50 W 20637 55 

8 W 20629 61 9.30 W 20638 64 


10.05 W 20639 67 
W 20640 73 
W 20641 83 
W 20642 89 
W 20643 93 
W 20644 98 
W 20645 104: 


10 W 20630 64 
12 W 20631 70 10.85 
14 W 20632 79 12.05 
15 W 20633 85 12.45 
16 W 20634 90 12.85 
18 W 20635 94 13.80 
20 W 20636 100 14.80 


Long Junior Mast Arm with Cut-Out Pulley. 


Long Junior Mast Arms 
With Cut-Out Pulley 


With Series Cut-Out With Multiple 
Oven: Pulley Out Pulley 
hang Trade Wt. lbs. Price Trade Wt. lbs. 
feet oO. each each No. each 


W 27210 68 
W 27211 74 
W 27212 80 
W 27213 86 


6 W 27200 68 $16.85 
8 W 27201 77 17.65 
10 W 27202 80 18.40 
12 W 27203 86 19.20 
14 W 27204 95 20.40 W 27214 95 
15 W 27205 101 20.80 W 27215 101 
16 W 27206 106 21.20 W 27216 106 
18 W 27207 110 22.15 W 27217 110 
20 W 27208 116 23.15 W 27218 116 


Galvanizing: Any of the above Mast Arms will be furnished galvanized and 


painted black, for 20% list additional. 


With Triple Insula- 
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Price 
each 


$9.85 
10.65 
11.40 
12.20 
13.40 
13.80 
14.20 
15.15 
16.15 


Cut- 


Price 
each 


$16.85 
17.65 
18.40 
19.20 
20.40 
20.80 
21.20 
22.15 
23.15 
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Cutter Mast Arms 
Schedule C—Standard Package Quantity 10 





Inner-Rope Mast Arm with Triple Insulation Arm. 


Inner-Rope Mast Arms 


The pole pulley is built inside the pole plate and the outer supporting pulley fits in a clamp that allows the 
yope to pass through the pipe. Extra center rod and double braced strain arm furnished with 14-foot and longer 
arms. fe 


With ClampKnob With Triple Insula- 

Over only tion Arm 
hang Trade Wt. lbs. Price Trade Wt. lbs. Price 
feet No. each each No. each each 
6 W 20680 50 $7.70 W 20689 Ja) $9.05 
8 W 20681 56 8.50 W 20690 59 9.85 
10 W 20682 66 9.30 W 20691 69 10.65 


12 W 20683 76 10.05 W 20692 79 11.40 
14 W 20684 91 12.45 W 20693 89 13.80 
LS W 20685 95 12.85 W 20694 99 14.20 
16 W 20686 101 13.25 W 20695 109 14.60 
18 W 20687 111 14.25 W 20696 119 15.60 
20 W20688 121 15.25 W20697 129 16.60 





Inner-Rope Mast Arm with Cut-Out Pulley. 


Inner-Rope Mast Arms 
With Cut-Out Pulley 
Inner-Rope Mast Arms as listed above with Standard Cut-Out Pulley in place of lamp-supporting pulley. 


With Series Cut-Out With Multiple Cut- 
Over. Pulley Out Pulley 
hang Trade Wt. lbs. Price Trade Wt. Ibs. Price 
feet No. each each No. each each 


6 W27220 66 $16.05 W27230 66 $16.05 

8 W27221 72 16.85 W27231 72 16.85 
10 W27222 82 17.65 W27232 82 17.65 
12 W27223 92 18.40 W27233 92 18.40 
14 W27224 107 20.80 W27234 107 20.80 
15 W27225 111 21.20 W27235 111 21.20 
16 W27226 117 21.60 W27236 117 21.60 
18 W27227 127 22.60 W27237 127 22.60 
20 W27228 137 23.60 W27238 137 23.60 


Galvanizing: Any of the above Mast Arms will be furnished galvanized and 
painted black, for 20% list additional. 
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Cutter Mast Arms 


Schedule C—Standard Package Quantity 10 
Corporal Mast Arms 


Similar to Inner-Rope Mast Arm, listed on proceeding page but without stiffening triangle. 


With Clamp Knob With Triple Insula- 
Ster. only tion Arm 
hang Trade Wt. Ibs. Price Trade Wt. lbs. Price 
feet No. each each No. each each 
4 W 20704 39 $5.90 W 20707 43 $7.25 
6 W 20705 44 6.70 W 20708 48 8.05 
8 W 20706 49 7.50 W 20709 53 8.85 


Leanne reer ee ee nnen ccc eannnne eee ennen an  e e eaeamaen 


Incandescent Mast Arm with Multiple Streethood. 


Incandescent Mast Arms 
Designed especially for Cutter Multiple Streethood Bodies. Shipped complete, as shown, with 34-inch pipe 
arm, curved pole plate, inner weatherproof pulley, outer Petite Pulley with cross arm, strain arm and rods, but 
without Streethood Body or Rope. 









Trad Overhang Wt. lbs. Price 
No. feet each each 

W 21281 6 30 $5.00 
W 21282 8 34 5.50 
W 21283 10 38 6.00 





RTE SEL TE einai ieee ibn 


Incandescent Mast Arm with Automatic Cut-Out Hanger. 
Incandescent Mast Arms 
With Automatic Cut-Out Hanger 
Incandescent Mast Arms as described above, with Automatic Cut-Out Hanger in place of Petite Pulley. 


Trade Overhang Wt. lbs. Price 
No. feet each each 
W27240 6 45 $9.35 
W 27241 8 49 9.85 
W 27242 10 oo 10.35 


Galvanizing: Any of the above Mast Arms will be furnished galvanized and 
painted black, for 20% list additional. 
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Cutter Cut-Out Pulleys 


Schedule D—Standard Package Quantity 10 


a Standard Cut-Out Pulleys For Series 
i NEY or Multiple Circuits 


An ingenious, simple and positive device which sustains the lamp and holds 
it in contact independent of the hoisting rope. 


When the lamp is lowered, the series circuit is closed, the multiple circuit is 
opened. The circuit wires are run taut to the pulley and are never lowered 
The lamp can be lowered straight down without interfering with trolley wires 
or other obstacles. 


Lamps can be cleaned, trimmed, adjusted or replaced on live circuits with 
perfect safety. The pulley acts as a positive insurance against accidents and 
protects expensive lamps from damage under adverse conditions. 





No ladders or poles to climb. Standard Cut-Out Pulley 
: : 9 . : ; : with Cable Clamp. 
It is designed particularly for use on high voltage circuits either D. C. or A. C. 


The contacts are self-cleaning. 





i \ There is nothing about the pulley to wear or get out of order. 


SESS . ° . . * . 
d 2 SRS The switching and supporting features are entirely automatic and certain 
Ha Wen | BY in operation. 
Bi 
f You pull the rope—the pulley does the rest. 


Made for rope or chain, as ordered. 


i ) Recommended for use with Long Junior and Inner-Rope Mast: Arms in 
place of outer mast arm pulleys. 





: Trade No. " 
| +or or $ 
Cae ae cae iba’ each 
. W20763 W20773 With cable clamp................... 25 $10.00 j 
| "W20768 W20778 With 14-inch mast arm'clammps ae. 25 10.00 witht Mane Arn Clamp 
. -W20769 W20779 With 134-inch mast arm clamp........ 25 10.00 
W20770 W20780 With ceiling plate.................... 25 10.00 


W27209 W27219 With1%4-inchinner-ropemastarmclamp 25 10.00 


Use Cutter 34-inch Hoisting Rope or %-inch Ebony Wire Rope with these 
pulleys. Made for use with galvanized chain when so ordered. 


——— 


SL ee 


ee = 


Jupiter Cut-Out Pulleys for Series Circuits 


Built along the same general lines as Cutter Standard Cut-Out Pulleys, but 
designed for extra heavy duty service. Recommended for D. C. and A. C. 
Series Circuits of 2300 volts or higher and for localities where atmospheric 
conditions demand extra high insulation and heavy. current carrying. parts. 
Made for rope or chain as ordered. 





ti oe Description ne Aba 
W21470. With cable clanip.« 2... 7.9 ee ee 65 $14.00 
: Ra 
ian W21471 = With 14-inch mast arm cclamp................ 65 14.00 
| i W21472 With 13-inch mast arm clamp................ 65 14.00 Vd slew’ et 
i | W27229 With 134-inchinner-rope mast arm clamp...... 65 14.00 with Riese Arn Caneel 
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Cutter Pulleys 
Schedule D 
Lamp-Supporting Pulleys 


Holds the lamp when raised and releases it when about to 
be lowered. Has a long swivel clamp to fit any size suspension 
wire or cable and a malleable iron clamp knob to hold the 
lamp. On raising the lamp, this knob is engaged by the pulley 
and takes all the strain off the rope. Another pull at the rope 
guides the knob out so that the lamp can be readily lowered. 
The action is entirely automatic. You pull the rope till it 
reaches a dead stop, and the pulley does the rest. There 
are no extra catches or fingers to bend out of shape or bind 
on the casing or to get clogged with sleet. It is the only 
weatherproof safety pulley that works every time. The 
clamp knob clamps any size rope up to }4-inch. 





PRICE LIST 
7 Sa. bee 
W20782 With clamp knob only:.... 50 9 $1.45 
W20784 Withtriple insulation arm. 50 13 2.80 
W 27243 With Goliathcrossarm..... SO 2 3.70 
pam ea seu Clamp Knob. Mast Arm Pull eys 


A modification of the lamp-supporting pulley, having an 
extra strong single piece clamp, which fits the iron pipe of a 
mast arm and which also forms the headpiece so that the 
strain rods can be run direct to it. 

For 14-inch (Bore) Pipe 


Trade Std. Wt. Price 


No. Description Pkg. Ibs. each 
W20786 Withclampknobonly....... 50 10 $1.65 
W20788 Withtriple insulation arm.. 50 14 3.00 
W27244 With Goliath crossarm..... 50 21 3.90 


Inner-Rope Pulleys 


A lamp-supporting pulley with a hooded end clamp for 
use with mast arms in which the rope runs through the pipe. 


For 11%-inch (Bore) Pipe 





ie Description Pie. Hilbeb “Lean 

UZ W20794 With clamp knob only.... 50 14 $1.80 

Biey ih ei eet rigs W20796 Withtripleinsulationarm.. 50 18 3.15 

t m nodD W Tl . : 

Pulley rc atigh Aras, Us W27245 With Goliathcrossarm.... 50 25 4.05 
Clamp Knobs 

ae pasiim 

W20802 With hook only.........-. 100 1%% $0.30 


W20804 Withtriple insulation arm. 100 6 1.65 
W27246 With Goliathcross arm.... 100 13 2.55 


Ceiling Pulleys 


A form of the lamp-supporting pulley, with a plate for 
use on bridges or under beams in shops or yards. 


No Description Pee ibeiaeeones 
W20810 With clamp knob only.... 50 9 $1.65 
W20811 Withtriple insulation arm 50 13 3.00 
W27247 With Goliathcrossarm.... 50 20 3.90 






Swivel Pole Pulleys 
A weatherproof pole pulley, swiveled so that it can swing 
sideways and keep in line with the hoisting rope. Has a 
strong malleable iron pole plate. 


Inner-Rope Pulley. 


ia Description Si. Ws each 
W20815 ok SA ia ae rane 100 4% $0.75 


Jumbo Pole Pulleys 


Similar to the above, but larger, to take 34-inch rope. 


Trade sh Std. Wt. Price 
No. Description Pkg Ibs. each 


°o 
We2S84 prin i eae ais aes JD. 75 5% $1.10 


‘ For galvanizing any of the above, add 50 per cent to 
Swivel Pole Pulley. Ceiling Pulley. list price, which includes final coat of black enamel. 
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Cutter Pulleys 


Schedule D 


Interchangeable Pulleys 


A weatherproof pulley with a universal clamp made of 
malleable iron, which will grip any standard size of suspension 
wire or cable. By taking out the two bolts the clamp can 
be opened out so as to form a wall plate, which fits the curved 
surface of a pole and which is easily fastened in place by lag 
screws. When so used it makes a swiveled pole pulley similar 
in action to the Cutter Swivel Pole Pulley. 


Trade Std. Wt. Ibs. Price 
No. Description Pkg. each each 
W.20816 J tagi). 64 ibaa’ wom, 100 4% $0.75 


Jumbo Changeable Pulleys 


Similar to the interchangeable pulley, but larger, to 
take 34-inch rope. 


WeZ0817 rh Soe ee ee 75 5% $1.10 


Sleeve Pulleys 


_A weatherproof pulley with a sleeve clamp to grip iron 
pipe. 
W20818 For 34-inch (Bore) pipe. . .100 5% $0.80 


Midget Changeable Pulley 
Similar to the interchangeable pulley, but smaller, to 
support Cutter Multiple Streethoods. 
W 20415 ch, foi pce. eee, eo et 00 2% ~=$0.70 


Petite Pulley with Cross Arm 


Consists of a Petite Lamp-Supporting Pulley for cable 
suspension, with a movable cross arm. Designed for use with 
Cutter Multiple Streethoods. 


W20413 sd) oi aa ae 50 6% $1.50 


Pole Housing 


The pole plate and pulley casing are made in one piece, 
with the sheaves placed so the rope can run through the pipe, 
as with the Cutter Inner-Rope and Corporal Mast Arms. 


W20826 For 1%-inch (Bore) pipe. 75 6% $1.20 
W20827 For 1%-inch (Bore) pipe. 75 634 1.20 


Tail Pulleys 


A companion to the pole housing for use with Cutter Inner- 
Rope and Corporal Mast Arms. 


W20828 For 1%-inch (Bore) pipe. 75 634 $0.90 
W20829 For 1%-inch (Bore) pipe. 75 7 -90 


Junior Pole Plate with Pulley 


As furnished with the Junior, Long Junior and Cadet Mast 
Arms. Socket for 14-inch pipe is cast on the pole plate. 
Pulley is similar to the Swivel Pole Pulley. 


W 29248 (ve cee to ck “75 8 $1.20 


For galvanizing any of the above, add 50 per cent to list 
price, which includes final coat of black enamel. 


Interchangeable 


Pulley. 





Midget Changeable 
Pull 


ulley. 


Cross 
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Petite Pulley with 
Arm. 








Pole Housing. 





_ Junior Pole Plate 


with Pulley. 
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Cutter Insulators and Cross Arms 
Schedule E 


High Voltage Insulators 


High voltage insulators have a double petticoat porcelain 
bell, which forms a good watershed and gives high insulation 
even in wet weather. The rivets which fasten the metal cap 
to the porcelain pass under the elongated head of the bolt 
which supports the hook. The cap is sealed with insulating 
material and the extra petticoat gives a large surface insula- 
tion, making the device well suited for use on arc circuits 
exposed to weather, smoke or fumes. 


While designed especially for use on arc circuits of high 
voltage, the extra protection and the elimination of leaks 
afforded by this insulator make it a desirable one, even for 
circuits of comparatively low voltage. 





ire ae Std. Wt. Ibs. Price 
No. W 20836 No. W 20839 Now Pe ees, Pkg. each” “each 
Rao Cres W 20836 With ring above and sister 
hook below.. ee . 100 4 $0.90 
W20839 With clamp for wire “rope 
above and ring below.... 100 4 1.00 
W20841 With clamp for chain above 
and ring’ below“... 742. 100 4 1.00 
W27249 With clamp for 3%-inch rope 
above and ring below..... 100 4 1.00 


For galvanizing all iron parts, add 20 cents each to list 
price, which includes final coat of black enamel. 


Jupiter Insulators 


Built on the same lines generally as high voltage insulators, 
but with a greatly enlarged series of petticoats to give higher 
surface insulation. Therefore it has the same high breakdown 
insulation (ample for 12000-volt circuits) and an extra large 





No. W20844 No. W27256 surface to reduce the jeAbane 2 in wet weather. 

me Dewinion Sl: Mb. 
W20844 With ring above and sister 

hook below. ....... gS Gove St .35 
W27250 With clamp for wire rope 

above and ring below..... 75 6 1.45 
W27256 With clamp for chain above 

and ring below........... 75 6 1.45 
W27257 With clamp for 3@-inch rope 

above and ring below.... 75 6 1.45 


For galvanizing all iron parts, add 20 cents each to list 
price, which includes final coat of black enamel. 


Triple Insulation Arms 


Triple insulation arms have a high voltage insulator above 
an enameled wood arm, thus giving a triple insulation between 
the line wire and the supporting ring. 


The arm is coated with a baked enamel, which outwears 
paint in the weather, and has its ends bound by strong metal 
ferrules to prevent their splitting. Every part of the whole 
device is built for fine wear and high insulation, making it a 
fine insulating arm for all high voltage lamps, and the only 
low priced one adapted for use with alternating series lamps. 
It is second only to the Goliath Cross-Arm. 


na Pain Se. St | nie 
IW 20852 @Enameled 2) oy ee ie wee 75 5 $1.35 
W20853" *Galvanized 0%. i.c65s oe 75 5 1.60 


Goliath Cross Arms 


An insulating cross arm having both the wire supports and 
the lamp hook insulated from the support by a Jupiter In- 
sulator. The cross arm is of iron, fitted with porcelain knobs 
for supporting the line wires and a sister hook for the lamp. 





Ty ne Satu les te 
VW 27 1Gmerenameledeee ens ut kis oe 50 10% $2.25 
W27258 *Galvanized............. 50 10% 38=2..75 
Goliath Cross Arm. *Includes final coat of black enamel 
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Cutter Insulators and Cross Arms 


Schedule E | 
Grip Arms 


Consists of the plain arm with a “U” bolt for clamping same 
to 14-inch (bore) iron piping as used on mast arms, outriggers 
and brackets. 


na Fa es 
W 20863: "Ehameled 2) 482 0... 8068. 200 134 $0.75 
W20864 *“U” Bolt, galvanized...... 200 134 .85 


Strain Arms 
As Furnished on Junior and Cadet Mast Arms 
Strain arms are made of wrought iron with a cast iron pole plate. 


Trade Std. Wt. lbs. Price 
No. Pkg. each each 
W 20746 100 8% $1.20 


Double-Braced Strain Arms 
As Furnished on Long Junior Mast Arms 


Double-braced strain arms are longer than the regular strain 
arms and have side braces to prevent rocking in high winds. 


Trade Std. Wt. lbs. Price 
No. Pkg. each each 
W 20747 50 10 $2.00 
Cutter Pole Line Material 
Schedule F 
Pole Locks 


Has the keyhole at the bottom and not at the top (where the 
rain and sleet would drive into it). The double catch makes it 
non-pickable, the back fits either a wall or a pole, and the casting 
makes it weatherproof. Just the thing to prevent tampering 
with hoisting ropes. One key free with every ten locks. 


Ss r i 
| Ree Finish Se ee oe age 
W20868 Painted............. ay il 100 1% $0.75 
W 20869 **Galvanized. Sue. 27... oe: 100 1% .85 

W208705 Extra key. . motee gai: Tue: 25 1 02. 20 


Rope Cleats 
Strong and neat (though no cleat with its coil of rope makes 
as neat a job as the rope clamp and pole lock). Has the edges 
rounded so as not to cut the rope. 


Trade wats Std. Wt. Ibs. Price 
No. Finish Pkg. each each 


W20871 Galvanized) ial eoe ee 200 1 $0.30 
Rope Clamps 


Made of malleable iron, will readily clamp any size rope up to 
34-inch, enabling the end of the hoisting rope to be locked at the 
pole. Can be used over and over again when the rope wears out. 





Pole Lock. Rope Cleat. 


age si rs 
ti W 20872 |, Painted sa.<atsv Apel 46. 400 % $0.18 
ity W 20873)-.%Galvianized wares nie Sam sists 400 YY pH. 
14-inch Rope Clamps 
Same as above, for %-inch ropes. 

Trad sas Std. Wt. lbs. Pri 
No. Finish Pkg. can path 
W 20874") Painted... 455 agen eee 400 4 $0.20 
W20875, .*Galvanized . ac: .'). 44040 400 % =25 


Chain Clamps 


A neat, secure fastening, enabling the end of the hoisting chain 
to be locked to the pole. Made for No. 1 or No. 3 Oneida Chain. 





Te Finish Se ane 
Wi2OS8 16s allitede see desis. ac ob 400 % $0.18 
W20877 Galvanized (9 0 ona: 400 ¥% .22 
*Includes final coat of black enamel. Rope Clamp. Chain Clamp. 
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Cutter Pole Line Material 
Schedule F 
Weatherproof Lamp Rope 


A fine braided cotton rope with a weatherproof finish, which 
keeps out the rain and makes it extra durable. We recommend 
the 34 and %-inch sizes for hoisting arc lamps, the % and 
*;-inch for use with the swinging hoods and the 7¢-inch 
for the Always Level Streethood. 


Trade Size Wt. Ibs. Approx. Wt. lbs. Price 

No. inches Std. Pkg. per 100 ft. per lb. 
W 22340 3% 100 2 $1.40 
W 22341 y% 100 2% 1.40 
W 22342 % 100 3% 1.40 
W 22343 3% 100 5 1.40 
W 22344 y% 100 8 1.75 





Ebony Wire Rope 


A \%-inch wire rope made of six flexible strands (each with 
soft center) around a flexible (black) center. The only wire 
rope really pliable enough to work freely with standard types 


of pulleys. 

Trade No. of Feet Approx. Wt. lbs. Price 
No. in Std. Pkg. per 100 ft. per ft. 

W 20883 1000 5 $0.10 


Trimmer’s Rope 


Trimmer’s rope is a 30-foot hoisting rope, with a snap 
hook at one end and six rings near the other end. The rings 
can be readily clamped at any desired intervals, so as to 
accommodate lamps hung at varying heights above the street. 
Just the thing for use with hoisting ropes, ending in a Cutter 
Rope Clamp and locked with a Cutter Pole Lock. 





Trade Std. Wt. Price 
No. Pkg. Ibs. each 
W 20884 25 4 $3.75 


Removable Pole Steps 


Removable pole steps are much more easily carried than a 
ladder. A pair of them weighs less than 14 ounces, and can 
be slipped into the pocket. The sockets for them are hooded 
over so as to be sleet-proof. 





te pee tinea, os 
W20887 *Pole Step, galvanized... 250 % $0.30 
W20888 *Socket, galvanized...... 250 % .20 

Showing Pole Steps Removable Pole Step. Insulated Forks 
in Use. A wrought iron fork holds a heavy porcelain spool with 


11-inch groove, which insulates the suspension wire or 
cable from the pole. Made for 34-inch lag screw. Prices do 
not include the lag screws. 


ne pace RL 
W20892 *Galvanized............ 250 1 $0.30 


Insulated Suspension Bolts 


Consists of insulated fork with 12-inch bolt, 44-inch in 
diameter and having 6 inches of thread. 
Shipped complete with nut and washer. 





% Trade sas Std: Wt. Price 
ATTN) No. Deseo ipeor Pkg. Ibs. each 
W20894 *Galvanized............ 200 2 $0.60 


Insulated Turnbuckles 


An insulated fork on each end; maximum spread, 24 inches; 
adjustment, 9 inches. 
Std. Wt. Price 





Trad yr 
No. Description Pig. lbs. _— each 
: W20896 *Galvanized............ 50 6 $1.60 
Insulated Turnbuckle. *Includes final coat of black enamel. 
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CUTTER INDUSTRIAL LIGHTING REFLECTORS 
ILLUMINATION DATA 


ps 
a 


a4 
Set ad 
™ oe 4 


Mm 





Two Examples of Efficient Industrial Lighting Systems 


INDUSTRIAL LIGHTING 


Statistics show that if the average expense of five workmen and their supervision equals 
$5,000 annually, the cost of illumination is paid for if it saves only three minutes daily of 
each man’s time—or one-half of one per cent of the cost of wages and supervision. Yet good 
illumination, on an average, saves 30 minutes daily per man. Not only does good lighting 
pay for itself by saving the time of workmen, but it brings other returns. These include 
increased production for the same labor costs and overhead, reduction of spoilage and seconds, 
decrease in the number of accidents, less eye-strain, and more cheerful and sanitary conditions 
for employees. 

Present day conditions are forcing all industrial plants to realize the necessity for good 
lighting. ‘The scarcity of labor and the demands for better working conditions, the great 
losses of high-priced material spoiled, and the urgency of filling orders on schedule time make 
it necessary for every industrial plant to have improved lighting equipment. 


DESIGN OF INDUSTRIAL LIGHTING SYSTEMS 


Obviously, the ideal lighting system for any factory is the one which enables the 
workmen to perform their duties with the greatest accuracy and speed and with the least 
eye strain. To be practicable the system should be flexible in operation and moderate in 
first cost as well as maintenance. 

Refer to “Cutter Handy Wiring Tables and Illumination Data,” which gives information 
concerning requirements for and types of good factory lighting, methods of making illum- 
ination calculations and rules for designing systems. Our Engineering Service Department 
will assist in making plans and estimates. Complete designs will be submitted when draw- 
ings and sketches are submitted with the following information: (1) class of work to be 
performed in each building or department; (2) dimensions of rooms, height of ceilings, loca- 
tion of windows, girders, shafting, etc.; (3) location of machinery, work benches, etc.; 
(4) color of walls, and (5) whether conduit or open wiring is to be installed. 


ELIMINATION OF GLARE 


Glare is one of the most harmful conditions to be encountered in artificial lighting. Men 
who are permitted to work in glaring light are subject to premature fatigue. Glare causes 
eye-strain, accidents, spoilage of materials, and decreases production. 

Direct glare results from mounting a brilliant light source, such as a bare or improperly 
shaded lamp, in the direct line of vision. This condition may be corrected by shielding the 
lamp filament or mounting the lighting unit high above the working plane. Reflected glare 
is the result of bright rays reflected from polished metal, oily surfaces, etc. It may be reduced 
by diffusing the light so that the intensity directly beneath the lighting unit is not sufficient 
to cause a correspondingly high intensity reflected from objects on the working plane. 

The practical solution of the problem of eliminating glare is to use reflectors which shield 
the lamp filament from the direct line of vision. In buildings where high mounting heights 
are possible bowl type reflectors should be used. In buildings where the ceilings are low, 
units for general illumination should be installed as close as possible to the ceiling. Cutter 
Holder-Sockets possess a particular advantage for the latter purpose because they allow 
lamps and reflectors to be installed directly to the conduit. For localized lighting, bowl type 
eflectors are the most satisfactory. 
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(LUX Industrial Lighting Fixtures 


Holder -Socket.Reflectors 


“Easy to Wire’—Guaranteed Weather-Proof 


Sf over or 4 Outlet Box or Condulet 
Cap for V2" or Vg Conduit — fs 
tl der Socket with Lamp Grip—. nS 
Gashet ———— ff 
aoe Piece Sollux Reflector 


RLM STANDARD ROME TYPE 













Cutter Holder Socket Reflectors consist of one-piece porcelain enameled steel reflectors 
fastened securely tothe porcelain body of the Holder Socket. Gaskets between the porce- 
lain sockets and reflectors make the fixtures weather proof. 

_ This adaptation of the Cutter “Easy-to-wire” Holder Socket to standard types of one 
lece reflectors, meets the requirements for heavy duty service fixtures which may be 
installed and wired with the minimum expenditure of time. 

Cutter Holder Socket Reflectors are 
easy to wire. One complete fixture can be 
installed by one man in two minutes. Only "8 
a few operations are necessary. With the 
Holder Socket Reflector for attachment to 
Outlet-Box, the wires are pulled through 
the vertical openings in the porcelain 
socket and connected to the terminals. 
The reflector is then fastened to the socket 
by means of three screws which engage in 
bayonet slots in the top of the reflector. 
The Holder Socket Reflector is attached 
to conduit in a similar manner. In either 
case, there are no loose wires to stuff back 
or washers and lock nuts to adjust. Cut- 
ter Holder Socket Reflectors are water 
tight and have cast iron covers, heavily 
galvanized and painted. They will noi 
corrode. The Reflectors are insulated from 
the conduit and the terminals are protected 
from accidental short circuit. 

Holder Socket Reflectors are held 
rigidly in place and in a level position. The 
reflectors are in correct position with respect 
to the lamp filment, thereby securing the 


distribution of light for which they are 
One-Piece Angle Reflector. designed. 


FIRST 








Holder Socket Reflectors insure permanent high efficiency. They are well 
protected from dust accumulation and the reflectors are easily cleaned. 

Holder Socket Reflectors are interchangeable. Reflectors of different types 
may be substituted at any time and reflectors for medium base and mogul base 
EOS may be interchanged respectively with medium screw and mogul screw 
sockets. 

Methods of attachments:—Holder Socket Reflectors may be used on any type 
of installation and for either interior or exterior lighting purposes. They may be 
suspended: 

1. On %-inch or 34-inch Conduit. 

2. Directly from the Outlet-Box or Condulet cA 

3. On chain or cord by using Suspension Eyes. : 

4. On Reinforced drop cord by using porcelain bushings. a 

Approved Construction-Cutter Holder Sockets are approved by the National One-Piece Bowl 
Board of Fire Underwriters. Reflector. 
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Cutter SOU_{ETX Industrial Lighting Reflectors 
flolder -Socket.Re/lectors 


“‘Easy to Wire’’—Guaranteed Weather-Proof 


Cutter Holder Socket Reflectors listed below are combinations of Sol-lux One-Piece 
Reflectors and Cutter Holder Sockets. Prices cover fixtures complete less the lamps. 
ae pctcetoy and Sockets are listed separately to permit of other combinations than those 
isted. 

The following Holder Sockets are used with Sol-lux one-piece Reflectors —Medium 
Base Sockets are interchangeable with all reflectors for 200-watt or smaller lamps, and 
Mogul Base Sockets with all reflectors for 300-watt or larger lamps. 


HOLDER SOCKETS FOR ONE-PIECE REFLECTORS 
TRADE NUMBERS 


For }4-inch* For 34-inch With 4-inch With Cover for Price 
Conduit Conduit Outlet Box Cover Condulett Each 
W30693 W30694 W30684 W30685 Medium Screw Base $1.00 
W30772 W30773 W30980 W30981 Mogul Screw Base 1.50 


Complete Holder Socket Reflectors 
With Cap for )4-Inch or 34-Inch Conduit 
R LM STANDARD DOME TYPE 
TRADE NUMBERS 




















Le a Congeune For Diam Eos RLM Standard Done Type. 
fa? | Complete Unit Holder-Sockets Mazda of) Std. Com 
fe: For 4” For 34’ For 14” For 34” One-piece Lamp Reflr. Std. Pkg. plete 
Conduit Conduit Conduit Conduit Reflector Size Inches Pkg. Wt. Unit 
HY! W30668 W30747 W30693 W30694 W306075 75 124% 10 50 $2.70 
| Pi i“ : W30669 W30748 W30693 W30694 W306150 100-150 144% 10 60 2.90 
eT ie TV W30670 W30749 W30693 W30694 W306200 200 163% 5 40 3.60 
| } iz W30671 W30750 W30772 W30773 W306500 300-500 18k 56 50 4.40 
i A 2 W30672 W30751 W30772 W30773 W306000 750-1000 2034 3 45 5.90 
if, STANDARD BOWL TYPE 
ig W30673 W30752 W30693 W30694 W307060 25-40-60 74% 20 40 2.20 
j W30674 W30753 W30693 W30694 W307075 75 84% 10 35 2.35 
W30675 W30754 W30693 W30694 W307150 100-150 844 10 40 2.40 
| W30676 W30755 W30693 W30694 W307200 200 10% 10 45 2.90 £ 
| W30677 W30756 W30772 W30773 W307500 300-500 1234 5 40 3.60 AE ANTE 
W30678 W30757 W30772 W30773 W307000 750-1000 15% 3 40 5.00 Holder Soe 
. STANDARD ANGLE TYPE a ee a 
W30679 W30758 W30693. W30694 W304040 25-40 6544 20 40 2.00 
W30680 W30759 W30693 W30694 W304060 60 8 10 35 2.45 
1 W30681 W30760 W30693 W30694 W304200 75-150-200 10% 10 45 3.25 
j W30682 W30761 W30772 W30773 W304500 300-500 12% 5 40 4.75 
; W30683 W30762 W30772 W30773 W304000 750-1000 15% 3 40 6.40 
i, Complete Holder Socket Reflectors 
i With Cover for Outlet Box or Condulet f 
li R LM STANDARD DOME TYPE 
i Consisting of: 
For. 4 ee or soe Soa Holder-Socket-Reflector 
I ; Outlet Condulet for for Standard Angle Type. 
5 Box Outlet Conduletf One-Piece 
f Box Reflector 
t W30948 W30964 W30684 W30685 W306075 75 12144 10 50 2.70 
| W30949 W30965 W30684 W30685 W306150 100-150 144% 10 60 2.90 
a} W30950 W30966 W30684 W30685 W306200 200 16% 5 40 3.60 
i W308951 W30967 W30980 W30981 W306500 300-500 18k 5 50 4.40 
: W30952 W30968 W30980 W30981 W306000 750-1000 2034 3 45 5.90 
STANDARD BOWL TYPE 
| W30953 W30969 W30684 W30685 W307060 25-40-60 7146 20 40 2.20 
\ W30954 W30970 W30684 W30685 W307075 75 84% 10 35 2.35 
W30955 W30971 W30684 W30685 W307150 100-150 8144 10 40 2.40 
W30956 W30972 W30684 W30685 W307200 200 10% 10 45 2.90 
W30957 W30973 W30980 W30981 _W307500 300-500 1234 5 40 3.60 £ 
W30958 W30974 W30980 Ws0981 W307000 750-1000 1514 3 40 5.00 £ 
STANDARD ANGLE TYPE 
W30959 W30975 W30684 W30685 W304040 25-40 654 20 40 2.00 
i Hn i W30960 W30976 W30684 W30685 W304060 60 8 10 35 2.45 
ty) W30961 W30977 W30684 W30685 W304200 75-150-200 10% 10 45 3.2 : 
| tH W30962 W30978 W30980 W30981 W304500 300-500 1214 5 40 4.75 — Holdet-Socket-Reflector 
W30963 W30979 W30980 W30981 W304000 750-1000 15% 3 40 6.40 ; 


* Furnished with porcelain bushing for reinforced drop cord suspension when so ordered without additional charge. 
t Furnished with cover for Crouse-Hinds Condulets, Series LO, CL, BO, BLM, DSO and DSP. Specify type of Condulet when ordering 


SCHEDULE “‘H’’ DISCOUNTS 





Eee 


a i i Na a a tae * * 


SE 
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CUTTER SOL-LUX INDUSTRIAL LIGHTING 


REFLECTORS AND HOLDERS 
SCHEDULE H 


reer 





Holder-Socket with 4-inch 
Outlet-Box Cover 





Holder-Socket with Porcelain 
Bushing for Reinforced 
Drop-Cord Suspension 


Holder-Socket with Cap 
for Attachment to 
%-inch Conduit 





214-inch Single Screw Spring 2%4-inch Single Screw Spring 
Holder for Porcelain Holder for Brass Shell 
Sockets Showing Sockets 
Reflector 


HOLDER-SOCKETS 
The use of Cutter Holder-Sockets, which are combination 
holders for standard-heel reflectors and sockets for Mazda 
lamps, is an important factor in obtaining efficient illumination. 
The functions of Holder-Sockets, their simple construction and 
easy to wire features recommend them for installations where 
utility and efficiency are the determining factors . 
Holder-Sockets are made with Cap for attachment to 
%-inch and %4-inch conduit stems, with cover for attachment 
Only Two Operations Necessary directly to outlet boxes and condulets, and with porcelain 
for Installing Holder-Sockets bushing for reinforced drop cord suspension. Holders are 
Direct to Outlet Box made for both 2%4-inch and 34-inch standard-heel reflectors. 
Lamp Grips—Holder-Sockets are provided with lamp grips 
to insure perfect electrical connections and prevent the lamps 
loosening as a result of vibration. This feature is particularly 
important where the lamps are subjected to wind pressure; 
also in places where there is excessive vibration. 


21,-INCH HOLDER-SOCKETS 
With Keyless Porcelain Medium Screw Sockets 


Second 





ih 
i 

v 

ne) 


Trade td. Wt., Lbs. Price 
No. Pkg. Std. Pkg. Each 
W30650 For %4-inch conduit attachment... 20 30 $1.25 
W30984 For %-inch conduit.................--..-. 20 80 1.25 
W 30651 With 4-inch outlet box cover........ 20. 25 1.25 
W30982 With cover for Crouse-Hinds Con- 
UAL Yosser aoe seen aces on ee 20 25 1.25 
W30652 For drop-cord attachment.............. 20 30 1.25 


3%4,-INCH HOLDER-SOCKETS 
With Keyless Porcelain Mogul Screw Sockets 
W30654 For Y%-inch conduit attachment... 10 35 $1.75 





W30985 For %-inch Conduit...............--...--- 10 35 1.75 
W30655 With 4-inch outlet box cover........ 10 30 1.75 
W30983 With cover for Crouse-Hinds Con- 

Guillet ..---.-..20-c--sesess-ncasenn-cesnennesennens 10 380 1.75 
W30656 For drop cord suspension.............. a £0 35 1.75 


21/,-INCH SPRING WIRE HOLDERS 
Single screw spring wire holders are made for use with 
porcelain and brass shell sockets and for 214-inch standard- 
heel reflectors only. 


Third 





W30986 For brass shell sockets_...............-.---- 100 7 18 
W30987 For porcelain sockets.............--.---------- 100 7 18 
Only Three Operations Neces- +Furnished with cover for Crouse-Hinds Condulets, series 


sary for Wiring Holder Sockets 1.0, CL, BO, BLM, DSO and DSP. Specify type of Condulet 
when ordering. 
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CUTTER SOL-LUX INDUSTRIAL LIGHTING 
REFLECTORS 


With 2%-inch and 34-inch Standard Heels 













































One of the principal advantages of standard-heel reflectors is that different types of re- 
flectors with the same size of heel may be used with the same holder, which permits changes 
in light distribution without disturbing the wiring. Another advantage is that reflectors 
may be removed easily for cleaning. The 214-inch heel is supplied on reflectors for 200-watt 
lamps and smaller, and the 314-inch heel on reflectors for 300-watt lamps and larger. Standard- 
heel reflectors used with Cutter Holder-Sockets are recommended for conduit outlet box and 


reinforced drop-cord installations. Single screw spring wire holders may be used for attach- 
ing’244-inch standard-heel reflectors to brass-shell or porcelain -sockets. 


R LM STANDARD DOME TYPE 


Porcelain Enamel, White Interior, Green Exterior 





Trade For Mazda Diam. Depth. Std. Wt., Lbs. Price 

No. Lamp Size Inches Inches Pkg. Std.Pkg. Each 

W326075 75 1214 5% 15 40 $1.55 

W 326150 100-150 1444 61% 15 50 1.85 

W326200 200 1636 73, 10 45 2.15 

a W336500 300-400-500 18% 7%, 5 25 3.00 
Standard 24-inch Heel 


Showing Methods of Suspension W336000 750-1000 20% 10% 3 25 4.40 


STANDARD BOWL TYPE 


Porcelain Enamel, White Interior, Green Exterior 


W327060 25-40-60 Ye 5 50 ~=—s- 50 95 
W327075 15 8% 6% 20 = 385 1.10 
W327150 100-150 82 «Tg ee 20 Se 1.15 
W 827200 200 10% 8% 20 #835 1.70 
W337500 300-400-500 12% 8% 10 °&30 2.35 
W 337000 750-1000 1534 11% 5 35 3.35 


Enam-aluminum Interior, Green Baked Paint Exterior 


W 227060 25-40-60 THe 5 50 50 -70 
W 227075 75 Slo 6% 40 50 85 
W 227150 100-150 82 7 30 50 87 
W 227200 200 10% = 83% 15 30 1.30 


STANDARD ANGLE TYPE 


Porcelain Enamel, White Interior, Green Exterior 


W 324040 25-40 634 54% 50 40 1.15 
W 324060 60 8% 6% 30 40 1.30 
W 824200 75-100-150-200 10% 9 20 40 1.95 
W 334500 300-400-500 12% 11% 5 20 3.55 
W 334000 750-1000 154% 15% 3 30 5.25 


Enam-aluminum Interior, Green Baked Paint Exterior 
W 224040 25-40-50 63 
W 224.060 60 8h 
W 224150 75-—100-150-200 10% 


™ 


S 


50 40 AT 
40 40 70 
20 35 1.20 


a 
or 


b 


3 


RS 
© 
XS 


boy 


FOCUSING TYPE 
Enam-aluminum Interior, Green Baked Paint Exterior 


W 225040 25-40 65%, 4% 50 40 AT 
W 225060 as WOO Si, ab 50 40 70 
W 225150 75-100-150 10 1%, 20 35 1,10 
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CUTTER SOL-LUX INDUSTRIAL LIGHTING 
REFLECTORS 


With Snap-Ring Holders for Brass-Shell Sockets 
SCHEDULE “H” 
And with Single-Screw Spring Wire Holders for Porcelain Sockets 


The snap-ring holder forms an easy and dependable method of attaching reflectors to 
brass-shell sockets. When attaching the snap-ring holder to the socket, the socket shell is 
placed over the reflector at an angle. The snap-ring is expanded to let-the bead of the socket 
shell slip into the groove in the snap-ring, and the tension holds the reflector firmly in place. 
The snap-ring holder is substantial in construction and positive in operation. Reflectors are 
furnished with the clamp strap Shown in the accompanying illustration. 

Reflectors for porcelain sockets consist of reflectors with standard 2%4-inch heels as listed 
on the preceding page, with single screw spring wire holder which may be quickly attached 
to the socket and the reflector when it is being installed. 





Snap Ring Holder 24-inch Standard 
with Clamp Strap Heel with Spring 
for Brass Shell Wire Holder for 
Socket Porcelain Socket 


R LM STANDARD DOME TYPE 
Porcelain Enamel, White Interior, Green Exterior 








Trade Numbers Price, Each 
For For Wt., For For 
Brass Por- Lbs. Brass Por- 
Shell celain For Mazda Diam, Dpth. Std. Std. Shell celain ; 
Socket Socket Lamp Size Tn. In. Pkg. Pkg. Socket Socket ; 
Standard Bow] Type W 316075 W 366075 75 12% 5% 15 40 $1.65 $1.73 My 
W 316150 W366150 100-150 1444 6% 15 40 1.95 2.03 i } 
W 316200 W366200 200 16% 8% 10 45 2.25 2.33 Fi 
piel 
STANDARD BOWL TYPE iy 
Porcelain Enamel, White Interior, Green Exterior | 
W 317060 W367060 25-40-60 "Wy 5% 650 50 1.05 1.13 By 
W 317075 W 367075 15 gly 6145 20 35 1.20 1.28 ; 
W 317150 W 367150 100-150 gl, 7867.20 35 1.25 1.33 
‘W 317200 W 367200 200 10% 8% 20 385 1.80 1.88 
Enam-aluminum Interior, Green Baked Paint Exterior 
W 211060 W 267060 25-40-60 1%, 53% 50 40 .80 88 
W 211075 W267075 75 84, 6% 20 35 95 93 
W 211150 W267150 100-150 8% 7% 20 35 97 1.05 
W 211200 W 267200 200 10% 8% 20 35 140 1.48 
Standard Angle Type STANDARD ANGLE TYPE 
Porcelain Enamel, White Interior, Green Exterior 
W 314040 W 364040 25-40 6% 5% 50 40 1.25 1.33 
W 314060 W364060 40-60 8% 7% 30 40 1.40 1.48 


W 314200 W364200 75-100-150-200 10% 934 20 40 2.12 2.20 
Enam-aluminum Interior, Green Baked Paint Exterior 
W214040 W264040 25-40 6% 5% 50 40 BT 65 
W 214060 W264060 40-60 8 6% 40 40 80 88 
W 214200 W264200 75-100-150-200 10 9% 20 35 187 1.45 
FOCUSING TYPE 
Enam-aluminum Interior, Green Baked Paint Exterior 





W 215040 W 265040 25-40 65% 44% 50 385 57 65 
W 215060 W 265060 60 8 544g 40, 40 .80 88 


VW 215150 W 265150 775-100-150 10 738 20 85 1.20 1.28 


Focusing Type 
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REFLECTO-CAP-DIFFUSERS 
SCHEDULE H 








>) 
Cross-Section of Reflecto-Cap- py 
f iffuser 
A, ¥%-inch Cap; B, Holder-Socket; Parts of Reflecto-Cap-Diffuser, Reflecto-Cap-Diffuser Assembled 


C, Porcelain Enameled Reflector; ‘ a 
D, Wits: Sprite! Holder for. Cap: Showing Reflector, Holder-Socket 


E, Cap Silver-Plated on Inside. eee civer-Flated Cap 


The Reflecto-Cap-Diffuser consists of a steel reflector (fin- 
ished with green porcelain-enamel on the outside, and white 
porcelain-enamel on the inside), and a silver-plated cap, highly 
polished on the inside, and provided with a wire holder for 
attaching it to the bulb of a Mazda “C” Lamp. 

Direct glare is eliminated by the Reflecto-Cap-Diffuser by 
means of the silver-plated cap which covers the lower part of 
the bulb of the lamp. This cap conceals the filament and 
directs the rays of light to the large reflector above. The light 
is distributed evenly over the entire surface of the reflector, 
so that it is possible to view the unit from any direction with- 
out discomfort to the eyes. The size and shape of the re- 

Diagram Showing Distribution flector has been scientifically determined to give a thorough 

OE et eo vifficor ~~ diffusion of light, and thus eliminate reflected glare from shiny 

objects in the working plane. The net result of illumination 

with this system is that the eyes can perform their tasks at all times without any discomfort, 
because all objects are evenly and softly illuminated. 

Cutter “Sol-lux” bowl and dome types of reflectors are suitable for widespread use in 
mills and factories, and the Reflecto-Cap-Diffuser is not intended to supplant them for general 
factory lighting. But where illumination of high intensity is required for detailed and accurate 
workmanship, or where materials with polished or oily surfaces offer special danger from 
reflected glare, the Reflecto-Cap-Diffuser should be installed. The units should be spaced not 
to exceed one and two-thirds times their height from the working plane, 





REFLECTO-CAP-DIFFUSERS 





Dimen., In. Packing 
— ~ 7 SCOCSLListt 
2a No. in Apx. Lbs. Price 
No. Description Diam. Depth St.Pk.Shp.Wt. Each 
Complete Unit: Reflector, Holder- 

For wW48380646 Socket, Metal Cap with Spring Wire 17 8% 10 50 $5.10 
75-watt W30647 Enameled Steel Reflectorv......................... 17 534 10 30 2.90 
Mazda C W 80650 \Holder-Socket <1 sistecesreree ences csec-oneae cena. 2%, Fitter 35% 20 20 1.25 

Lamps W30648 Lamp Cap with Spring Wire Holdev.... 23, lis 80 come 95 
Complete Unit: Reflector, Holder- 

For W230649 Socket, Metal Cap with Spring Wire 17 94 10 55 5.60 
100-watt W30647 Enameled Steel Reflectov........................ 17 5%, 10 30 2.90 
Mazda C W30657 Holder-Socket 2..........:.12.c1scc--cecccsecenceseacsenes 2%, Fitter 41% 20 80 1.70 

Lamps W30661 Lamp Cap with Spring Wire Holdev.... 3% 1% 80 Bye 1.00 
Complete Unit: Reflector, Holder- 

For W230658 Socket, Metal Cap with Spring Wire 21 914 4 45 7.10 
150-watt W30660 Enameled Steel Reflector......000..0000.0.0-..--- 21 6% 4 35 4.50 
Mazda C W30659. Holder-Socket: <.02.2.00i22... Lee 3%, Fitter 3% 20 80 1.60 

Lamps W30661 Lamp Cap with Spring Wire Holdec.... 3% 1% 80 Ag 1.00 
Complete Unit: Reflector, Holder- 

For W30662 Socket, Metal Cap with Spring Wire 21 10 4 45 4.20 
200-watt W30660 Enameled Steel Reflector......................... 21 6% 4 85 4.50 
Mazda C -W 80663 Holder-Socket —..0.0............--cecccecceseceeeeseaeees 3% Fitter 44 20 30 1.60 

Lamps W30664 Lamp Cap with Spring Wire Holdec.... 334 1% 80 ao 1.10 
Complete Unit: Reflector, Holder- 

For W 30665 Socket, Metal Cap with Spring Wire 21 11% 4 50 7.90 
300-watt W30660 Enameled Steel Reflector.....0.00.......-..--- 21 6% 4 35 4.50 
Mazda C W 80666 Holder-Socket ~.0.002.....2..-ccsccscceceecseecneoreoee 8% Fitter 6% 20 AS 3.00 


Lamps W 30667 Lamp Cap with Spring Wire Holder... 48, 27s 80 eda 1.40 
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CUTTER SOL-LUX VAPOR PROOF FIXTURES 


SCHEDULE “H” 
With Easy-to-Wire Holder Sockets Approved Constructions 





ey 


Vapor-Proof Fixture with Vapor-Proof Fixture with Sectional View of Vapor-Proof 
Ball Globe Pear Shape Globe Fixture with Bowl Type 


e and Guard Reflector and Pear 
j . Shape Globe 


Sol-lux Vapor proof fixtures are safety first units of 
the highest class. They are designed for use in plants 
where explosive gases and dust accumulating in the 
standard types of industrial lighting fixtures would 
Sa cause explosions and fires and where moisture and smoke 
VaporsErpet Erixture vee cde fumes would hasten corrosion of exposed metal parts. 

Globe Fach fixture uses the well-known Cutter Holder 
" Socket, approved by the National Board of Under- 
writers. This socket is easy to wire and is provided 
with lamp grips to insure perfect electrical connections 
and prevent the lamps from loosening when the fixture 
is subjected to vibration. The cap and globe holder 
are made of cast iron, heavily galvanized and painted. 
They will not corrode under the most severe service 
conditions. Special gaskets are used in all joints to make 
the fixtures tight. Fixtures may be used with or with- 
out lamp guards. Prices below include clear glass globe 
but not lamp or wiring. 








Vapor-Proof Fixture with Deep Dome 
Type Reflector and Ball Globe 
With Globe Only 





1 
| 
| 
vei 
‘} 
oF 
i 


Trade Numbers———\ : 
For %” For %” With 4” Out. Size of For Lamp Diameter Std. Ship. Wt. Price j 
Pipe Pipe Box Covert Reflec. Sizes of Globe* Pkg. Lbs., Hach Each } 
W 30774 W30788 W230910  ........ 25-40-60 5” Ball, Clear 10 15 $2.50 
W 30775 W30789 W230911 _ ........ 75-100-150 5” Ball, Clear 10 20 3.00 
W 30776 W390790 W230912 _ ........ 200 5x6” Pear, Clear 5 25 3.50 
W 30777 - W30791 W230913 _ ........ 300-400-500 8” Ball, Clear 3 30 4,85 
; With Deep Dome Reflector 
W 30778 Ws30792 WN 30914 12 75 5” Ball, Clear 10 25 4.90 
W 30779 W230793 wW380915 14 100-150 5” Ball, Clear 10 30 5.25 
W 30780 W30794 WW 30916 16 200 5x6” Pear, Clear 5 35 6.00 
W 30781 W230795 W 30917 18 300-500 8” Ball, Clear 3 40 8.00 
With Bowl Reflector 
W 30782 Ws30796 W230918 10% 75-100 5” Ball, Clear 10 25 4.75 
W 30783 Ws0797 W30919 10% 200 5x6” Pear, Clear 5 30 5.10 
W 30784 Wso798 W3s0920 15 300-500 8” Ball, Clear 3 35 7.10 
With Concentric Reflector 
W 30785 W30799 Was30921 14” 15 5” Ball, Clear 10 30 4.25 
W 30786 W30800 W230922 16” 100-150 5” Ball, Clear 10 35 5.85 
W 30787 W30909 W230923 18” 200 5x6” Pear, Clear 5 40 6.50 
LAMP GUARDS—HEAVILY TINNED 
Trade 7 Price 
No. Diam. Depth For Fixture Nos. Each 
W 30924 54 5 30774, 5, 8, 9, 82, 5, 6, 8, 9, 92, 3, 6, 99, 800, 910, 1, 4, 5, 8, 21, 22........ $1.00 
W 80925 6% 7 30776, 80, 3, 7, 90, 4, 7, 909, 12, 6, ODS oe eee a eee ease at ge mech saatenaansseoe ins 1.25 
W 30926 8% 8 30777, 81, 4, 91, 5, 8, 30913, 7, AiR ed ee ae ee 1.75 


*Extra globes will be furnished at the following list prices: No. 30764, 5-inch Ball, Clear, 
$1.00; No. 30763, 5-inch Ball, Ruby, $2.00; No. 30765, 5-inch x 6-inch Pear, Clear, $2.00; No. 
80766, 8-inch Ball, Clear, $3.00. 

+These fixtures will be furnished when so specified (without additional charge) for 
Crouse-Hinds Condulets, Series LO, CL, BO, BLM, DSO, and DESP. Specify type of Condu- 
let when ordering. 
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CUTTER SOL-LUX INDUSTRIAL LIGHTING 
EQUIPMENT—ScCHEDULE “H” 


—Sol-lux Fixtures—Lamp Accessories—Suspensions 
Bente " HOLDER-SOCKET. REFLECTORS ONE-PIECE 
Shallow Dome Type, Porcelain Enamel 


Trade Numbers 


For For 
4g-in. %-in. For Mazda Diam. Depth Std. Wt., Lb. Price 
Cond. Cond. Lamp Size Inches Inches Pkg. St.Pk. Each 


W 80691 W30770 25-60 12% 3% 20 60 $2.60 
W 80692 W30771 75-150 15% 54% 165 70 2.90 
Concentric Type—Porcelain Enamel 





W 80688 W230767 25-75 14 236 20 65 2.70 
W 30689 W30768 100-150 16 338 15 v5) 3.05 
W 30690 W30769 200 18 336 10 70 8.50 
SHALLOW DOME REFLECTORS 
Holder-Socket-Reflectors—Shallow Trade For Mazda’ Diam. Depth Std. Wt., Lbs. Price 
No. Lamp Size Inches Inches Pkg. Std.Pkg. Each 


0 
W 323040 25-40-50 10% 3% 30 55 $0.95 
W 323060 40-60 12% 4, 20 45 1.05 
W 828075 75 Ot ae 20 45 1.35 
W 823150 100-150-200 15% 64% 5 60 2.00 
Baked Paint Enamel, with Snap-Ring Holder for Brass- 
Shell Sockets 
With Single Screw Spring Wire Holder for Porcelain 








: For For For For 

Bee Brass Por- Sockets Lbs. Brass Por- 
Holder-Socket-Reflector—Con- Shell celain For Mazda Diam. Depth St. St. Shell celain 
centric Type Socket Socket Lamp Size in. In. Pk. Pk. Skt. Skt. 

W 118020 W163020 20 8 3% 40 60 $0.65 $0.73 


W 113040 W163040 25-40-50 10% 8% 20 40 10 = 78 
W 113060 W163060 40-60 12% 4% 20 85 .85 98 
W 113075 W163075 15 12% 5 15 385 90 98 
W 113150 W163150 100-150-200 15% 6% 10 85 1.20 1.28 

SOL-LUX GLASS LAMP CAPS WITH SPRINGS 


For For 

















Brass Shell For Mazda Porcelain 
Socket Lamp Size Std. Pkg. Socket 
W 30695 75 48 $0.65 
W 30696 100-150 48 -70 
W 30697 200 48 15 
W 30698 300 36 90 
“sla W 30699 400-500 36 1.00 
Sol-lux Fixtures Sol-lux Glass SOL-LUX FIXTURES WITH GLASSWARE 
Lamp Cap Porcelain Enameled-Steel—For 1%4-Inch Conduit 
Trade Weight Price 
No. St.Pk. Lb.,Ea. Each 
W 30452 6” Holder. 10” Acorn Globe 
Medium Sc. Socket................ 12 13 $5.45 
W 30453 6” Holder, 10” Stalactite Med. 
Se... Socket 22 gregory oF 12 12 4.70 
W 30456 8” Holder, 12” Acorn Globe, 
Mogul Sc. Socket.................... 12 17 7.15 
W 30518 6”x15” Reflec., Pore. En. extra a 1.25 
Pole Plate W 30519 8”x18” Reflec., Pore. En. extra 8 2.00 
GOOSENECKS AND FITTINGS 
Trade Weight Price 
No. St.Pk. Lb.,Ea. Bach 
W 21365 3-ft. Gooseneck of 14-in. pipe, 
paint enameled ...... 200 2% $0.50 
W 21366 4-ft. Gooseneck of -in. pipe, 
paint enameled 0... 150 38% 65 
W 21443 4-ft. Gooseneck of %4-in. pipe, 
paint enameled’... 150 4% 90 
W 21487 Grooved Poleplates for %-inch 
pipe, paint enameled... 125 1% 30 
mee en W 21438 Grooved Poleplate for 34-inch 
%a-inch x 4 foot pose aaa pipe, paint enameled... 400 2Y, 40 
rite po rahe ae W 21488 Wall Flange, threaded for Y” : 
pipe, paint enameled... 400 | .20 
W 21489 Same, to slip over %-inch pipe, 
; paint enameled os 500 «1 30 
b\ W 21490 Wall Flange threaded for ait 
pipe, paint enameled... 500 2 30 
W 21491 Same, to slip over 34-inch pipe, 
Bl. paint enameled |... 400 2 40 
" W 21492 Corner Plate for Y-inch pipe, 
paint enameled ............ 400 2y% 70 
Y-inch x 4-foot | eee with W21493 Same, for “4-inch pipe, paint 
CNaMeled sas meow heise ees 300 2% .80 





Section 7-A Westinghouse Are Lamps and Lighting Systems January, 1920 


January, 1920 


Cutter Lighting Fixtures 


CUTTER “SOL-LUX” BRACKET FIXTURES 





Standard Bracket With “Sol-Lux’”’ 
Holder and Diffusing 
Ball Globe 





Spartan Junior Bracket With ‘“‘Sol- 
Lux” Holder Reflector and 
Stalactite 





Wall Bracket With ‘“‘Sol-Lux”’ 
Holder and Diffusing 
Bali Globe 





Entrance Bracket With “Sol-Lux” 


Holder, Reflector and 
Acorn Diffusing 
Globe 


FOR MAZDA “C” LAMPS 


SCHEDULE H 


For 200-watt or smaller Mazda “‘C” lamps 6x10-inch diffus- 
ing ball or acorn globes or 6x8-inch diffusing stalactites are re- 
commended; for 300-watt and larger lamps 8x12-inch diffusing 
ball or acorn globes are recommended. Fixtures listed below 
are furnished with ‘‘Sol-lux” porcelain-enameled-steel holders 
with lamp-grip sockets but are not wired. 

For 6x15-inch porcelain-enameled-steel reflector, No. 
30518, add $1.25 list; for 8x18-inch _porcelain-enameled- 
steel reflector, No. 30518, add $2.00 list. 

For sign on globe, add $1.50 list for less than 20 letters; 
add $3.00 list for 20 to 40 letters. 


STANDARD BRACKETS WITH “SOL-LUX” 
HOLDERS 
A simple form of bracket suspension, consisting of a 3- 
foot gooseneck of ¥g-inch pipe, with grooved wall-plate for 


inner wiring. 


Med. Sc. Skt. Mogul Sc. Skt, 


Ship. Wt., Trade Price Trade Price 

Los. Ha. No. Each No. Bach 
With 6-in. holder only...... 10 1731001 $3.40 W31002 $3.60 
With 8-in. holder only...... 11 W31003 3.60 W31004 3.80 
With 6x10-in. ball globe.. 17 1731005 5.40 W231006 5.60 
With 6x10-in. acorn globe 17 #31007 6.15 W231008 6,35 
With 6x8-in. stalactite...... 16 W31009 5.40 W31010 5.60 
With 8x12-in. ball globe..19 W31011 6.85 W231012 7.05 
With 8x12-in. acorn globe 19 131013 7.85 W231014 8.05 


For galvanized bracket, add 30 cents list. 


SPARTAN JUNIOR BRACKETS WITH “SOL-LUX” 
HOLDERS 

An artistic and substantial bracket made of %-inch 

pipe, with wrought iron scroll and grooved wall-plate for 


inner wiring; holds the lamp 3 feet from wall. 

With 6-in. holder only..... 18 W31015 5.00 W31016 5.20 
With 8-in. holder only...... 19 W31017 5.20 W31018 5.40 
With 6x10-in. ball globe.. 25 W31019 7.00 W31020 7.20 
With 6x10-in. acorn globe 25 W31021 7.75 W31022 17.95 
With 6x8-in. stalactite...... 24 W31023 7.00 W41024 7.20 
With 8x12-in. ball globe.... 27 W31025 8.45 W31026 8.65 
With 8x12-in. acorn globe 27 W31027 7.45 W231028 9.65 

For galvanized bracket, add 70 cents list. 


WALL BRACKETS WITH “SOL-LUX” HOLDERS 

Consists of a 4-foot gooseneck of ¥2-inch pipe with wall- 
flange; holds the lamp 3 feet from wall, leaving 1 foot of 
pipe to extend through the wall for interior wiring. 


With 6-in. holder only...... 11 W31029 3.80- W31030 4.00 
With 8-in. holder only...... 12 W31031 4.00 W31032 4.20 
With 6x10-in. ball globe. 18 W31033 5.80 W31034 6.00 
With 6x10-in. acorn globe 18 W31035 6.55 W31036 6.75 
With 6x8-in. stalactite..... 17 W31037 5.80 W31038 6.00 
With 8x12-in. ball globe. 20 W31039 7.25 W31040 17.45 
With 8x12-in. acorn globe 20 W31041 8.25 W31042 8.45 
For galvanized bracket, add 40 cents list. 
‘ENTRANCE BRACKETS WITH “SOL-LUX” 


HOLDERS 
Consists of a 4-foot gooseneck of %4-inch pipe, elbow and 
piece of ¥2-inch pipe at outer end; cast-iron scroll and wall- 


= plate; holds the lamp 8 feet from wall. 


With 6-in. holder only...... 28 W31043 6.25 W31044 6.45 
With 8-in. holder only...... 29 W31045 6.45 W31046 6.65 
With 6x10-in. ball globe.. 35 W31047 8.25 W31048 8.45 
With 6x10-in. acorn globe 35 W31049 9.00 W31050 9.20 
With 6x8-in. stalactite.... 34 W31051 8.25. W31052 8.45 
With 8x12-in. ball globe.. 37 W31053 9.70 W31054 9.90 
With 8x12-in. acorn globe 37 W3105510.70 W31056 10.90 


For galvanized bracket, add $1.00 list. 
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Cutter SOL’ LUX Sign Lights 


“Sol-lux” Sign Lights consist of ‘‘Sol-lux’” Holders with painted diffusing ball globes, 
Prices include porcelain-enameled-steel holder. Add the price of the sign light selected 
to the price of the bracket selected to obtain the list price of the complete fixture. 

Signs or emblems are painted on one side only; for painting on two sides, add $1.50 
list; for prices for special lettering and for illustrations of brackets, refer to the previous 
page. Shipping weight of sign light, 19 pounds; standard package quantity, 12 sign lights. 





Lunch-Room Sign Lights 


Trad ees Price 
No. Description each 


W31057_ 6-in. holder, 6x10-in. globe, med. sc. skt. . 86.20 
W31058_ 6-in. holder, 6x10-in. globe, mog. se. skt.. 6.40 
W31059 8-in. holder, 8x12-in. globe, med. se. skt.. 7.65 
W31060 8-in. holder, 8x12-in. globe, mog. se. skt.. 7.85 
Theatre Sign Lights 

W31061_ 6-in. holder, 6x10-in. globe, med. sc. skt. . 


6.20 

W31062  6-in. holder, 6x10-in. globe, mog. se. skt.. 6.40 
W31063_ 8-in. holder, 8x12-in. globe, med. sc. skt.. 7.65 
W31064 8-in. holder, 8x12-in. globe, mog. se. skt.. 7.85 

Shine-Parlor Sign Lights 

W31065_ 6-in. holder, 6x12-in. globe, med. sc. skt.. 6.20 
W31066- 6-in. holder, 6x10-in. globe, mog. sc. skt.. 6.40 
W31067 8-in. holder, 8x12-in. globe, med. se. skt.. 7.65 

| W31068 8-in. holder, 8x12-in. globe, mog. sc. skt.. 7.85 


Billiard Sign Lights 
W31069 8-in. holder, 8x12-in. globe, med. sc. skt.. 7.65 
W31070 8-in. holder, 8x12-in. globe, mog. sc. skt.. 7.85 
Barber-Shop Sign Lights 


W31071_ 8-in. holder, 8x12-in. globe, med. sc. skt.. 9.15 
W31072 8-in. holder, 8x12-in. globe, mog. se. skt.. 9.35 


Masonie Sign Lights 

| W31073 8-in. holder, 8x12-in. globe, med. sc. skt.. 9.15 

W31074 8-in. holder, 8x12-in. globe, mog. sc. skt.. 9.35 
B. P. O. E. Sign Lights 

W31075_ 8-in. holder, 8x12-in. globe, med. sc. skt.. 9.15 

4 W31076 8-in. holder, 8x12-in. globe, mog. sc. skt.. 9.35 | 

Knights of Columbus Sign Lights 


W31077 = 8-in. holder, 8x12-in. globe, med. sc. skt.. 9.15 
W31078 8-in. holder, 8x12-in. globe, mog. sc. skt.. 9.35 


Standard Brackets 


Consist of a 3-foot gooseneck of 14-inch pipe, with 
grooved wall-plate for inner wiring. 


Trade zens Ship. Wt., Price 
No. Description Ibs. each ~each 
W30627_ Bracket only, painted......... 4 $0.70 

W30628 Bracket only, electro-galvanized 
BUG POABLOO Be panes e: erate cars 4 1.00 
Wall Brackets 


Consist of a 4-foot gooseneck of 14-inch pipe and wall 
plate: holds lamp three feet from wall, leaving one foot 
of pipe to extend through wall for interior wiring. 
W30638 Bracket only, painted......... 5 1.10 
W30639 Bracket only, electro-galvanized 

and painted :5): >. eae. s 6) ¢ 5 1.50 
Spartan Junior Brackets 


Made of 14-inch pipe, with wrought-iron scroll and 
grooved wall-plate; holds the lamp three feet from wall. 
W30631 Bracket only, painted......... 12 2.30 
W30632 Bracket only, electro-galvanized 

and pamted (= 0), ecmeaer 12 3.00 
Entrance Brackets 

Consist of a 4-foot gooseneck of 34-inch pipe, elbow 
and piece of 14-inch pipe, with cast-iron scroll and wall- 
plate; holds the lamp three feet from wall. 

W30642 Bracket only, painted......... 22 3.55 
W30643 Bracket only, electro-galvanized 
and. painted ..c:,,..,cnuetemnen 22 4.55 


SCHEDULE “H’’? DISCOUNTS 





7-445 
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CUTTER AUTOMATIC CUT-OUT HANGERS AND 
REFLECTORS 





Showing Cable Showing Ceiling Midget Changeable 
Suspension Suspension Pulley 


SCHEDULE “H” 
CUTTER AUTOMATIC CUT-OUT HANGER FOR 





; MULTIPLE CIRCUITS, WITH UNIVERSAL 
Cutter Automatic Cut-Out Hanger 7 
with 14-inch Male Thread SUSPENSION CLAMP 
Fitting (Showing Pipe The efficiency of reflectors is greatly reduced if they are 
Suspension) not kept clean. Reliable tests show that on the average, the 


loss of light amounts to nearly 50 per cent of that which is 
available when the reflectors are kept clean. Cutter Auto- 
matic Cut-Out Hangers facilitate cleaning reflectors without 
the use of ladders, thus saving much time and expense with 
absolute protection against accidental short circuits or con- 
tact with live wires. A pull on the rope disconnects the fix- 
ture from the circuit. It is then lowered to the floor for re- 
newing lamps and cleaning. A pull on the rope raises the 
fixture to burning position where it is automatically locked 
in place and supported independently of the hoisting rope. 

This hanger may be used with Angle type reflectors and 
other fixtures requiring a fixed location. The position of the 
lower switch is always the same with respect to the upper 
part of the pulley. 

The Universal Suspension Clamp furnished with this de- 
vice, may be used for fastening the hanger to ceiling or on 
cable, or on a pipe bracket of %-inch to 14-inch bore. With 
this hanger use Cutter Midget Changeable Pulley and ;,-inch 
or %-inch Weatherproof Cord, or 44-inch galvanized Ebony 
wire rope. See schedule ‘‘F”’ list and discounts. 


PRICE LIST—AUTOMATIC CUT-OUT HANGERS 
Prices Do Not Include Wiring 

Trade Std. Ship. Price 

3 Pkg. Wt.,Ea. Each 

W30941 With 4%” Male Thread Fitting 10 20 $5.25 





W30942 With %4” Male Thread Fitting 10 20 5.35 
. = =a W30943 With Sister Hook below............ 10 20 5.55 
Cutter Automatic Cut-Out Hanger 30944 With Med. Screw Holder Skt. 


with Holder-Socket-Reflector 
(RL M Stindard Dome Type) for 24%,” Std. Heel Reflectors.... 10 22 6.50 
W30945 With Mogul Screw Holder Skt. 
for 34%,” Std. Heel Reflectors.... 10 22 7.00 
CUTTER AUTOMATIC CUT-OUT REFLECTORS 
Fixtures listed below are combinations of Cutter Holder- 
Socket-Reflectors and Cut-Out Hanger No. 30941. These fix- 
tures are complete ready to be installed and wired. Prices 


do not include lamps or wiring. Other combinations will be 
furnished when so ordered. 


With R. L. M. Standard Dome Type Reflectors 


Trade Consisting of 


No. Hanger Reflec. Std. Ship. Wt. Price 
Comp. No No. Size Lamp Pkg. Std.Pkg. Each 
W30927 30941 30668 15 20 400 $7.95 
W30928 30941 30669 100-150 10 200 8.15 
W30929 30941 30670 200 10 200 8.85 
W30930 30941 30671 300-500 5 125 9.65 
W30931 30941 30672 750-1000 3 75 11.15 
With Standard Bowl Type Reflectors 

W30932 30941 30674 75 20 400 7.60 
W30933 30941 30675 100-150 10 200 7.65 
W30934 30941 380676 200 10 200 8.15 
W30935 30941 30677 300-500 5 125 8.85 
W30936 30941 30678 750-1000 3 75 10.25 


With Standard Angle Type Reflectors 
W30937 30941 380681 75-100-150-200 10 200 8.50 
W30938 30941 30682 300-400-500 5 125 10.00 





_ W30939 380941 30683 750-1000 3 75 11.65 
Cutter Automatic Cut-Out Hanger With Concentric Type Reflectors 
why rea yey oe ae W30940 30941 30688 25-75 20 400 8.00 
Sram eng 3 Ae With Shallow Dome Type Reflectors 
W380946 30941 30692 75-150 10 200 8.15 


MIDGET CHANGEABLE PULLEY 
A weatherproof pulley with a universal clamp which will grip any standard size of suspension 
wire or cable. By taking out the two bolts, the clamp can be opened out so as to form a plate, which 
fits the wall, ceiling, girder, or the curved surface of a pole. May be used with 44-inch or smaller rope. 
Trade No, Description Std. Pkg. Wt., Lbs., Each Price, Each 
| W 20415 Midget Changeable Pulley 100 21, $0.70 
When ordered with standard packages of Hangers and Cut-Out Reflectors the same discounts 
| will apply. 
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CUTTER FLOOD-LIGHTING PROJECTORS 
ENGINEERING DATA 






Con 


a 


a 
Diagram Showing Angle of Reflection and Outline of Illuminated Field 


The data given below is approximate for all installations where the angle C of projection 
lies between 45 and 90 degrees. Although the illuminated field is elliptical in shape when the 
beam is directed upon it at an angle, the actual variation from a circle is comparatively small 
between these angles. As the majority of installations will approach such conditions, data 
covering smaller angles of projection has been omitted. Complicated layouts should be 
referred to our engineering department for recommendations. 

For protective lighting, the area surrounding the buildings should be lighted to an 
intensity of one foot-candle or more. Wide-angle-beam projectors will generally fill the 
requirements better than narrow-beam. 

In the tables below the values of A are assumed distances from the projecter to the illumi- 
nated field. In column W the diameter of the lighted area is given, and in the column headed 
“foot-candles” the intensities obtained at the assumed distances from both 400 and 1000-watt 
lamps are given. 

10° SPREAD 


Narrow-Beam Projector 
Foot-Candles 


30° SPREAD 
Wide-Angle-Beam Projector 
Foot-Candles 


20° SPREAD 
Wide-Angle-Beam Projector 
Foot-Candles 


400 1000 400 1000 400 1000 
Watt Watt Watt Watt Watt Watt 

A Ww Area Lamp Lamp W Area Lamp Lamp W Area Lamp ‘Lamp A 

25 4 13 160 400 9 64 50 200 13 1382 19.2 64.1 25 

50. «(9 64 40 100 18 254 20 50 27 572 4.8 16.0 50 

75,138 132 18 45 26 580 69 22 40 1,256 2.1 72 75 
100 18 254 10 25 35 860 5 12.5 54 2,290 1.2 4.0 100 
125 23 415 6.4 16 44 1,520 3.2 8 67 3,500 17 2:6) 2125 
150 26 530 4.5 11 538. 2,200 2.2 5.6 80 = 020 53 1.8. 150 
175, 31 755 3.3 8 62 3,020 1.6 AL 94 6,940 A i, 175 
200 35 960 2.5 6.3 71 3,960 1.2 3.1 107 ~=—- 8.990 3 1.0 200 
225. 39. 1,198 2.0 5 79 4,900 1 2.5 120 VL ASO yee 8 225 
250 44 1,520 1.6 4 88 6,080 38 2.0 134 14,090 — .....2.. 65 250 
275 48 1,810 1.3 3.3 97 7,400 67 ey 147. 16,960 “eee 53 275 
300 52 2,200 co 2.8 106 8,820 .56 1.4 16] (20,8205 . Wee A5 300 
325 57 2,550 95 2.4 115 10,3870 A8 1.2 VTA 23.750" Yaa 38 325 
850 61 3,020 82 2.1 123 «11,870 Al 1.0 18827420, eee 33 350 
375 66 3,420 71 1.8 132 13,680 36 9 202" 31,7007 anes 3 875 
400 70 3,960 .63 1.6 141 15,600 ol (8 , 215) 36,300 _ Gee 25 400 
425 75 4,410 55 1.4 150 17,650 .28 10. 228) 140,80 0270e er set 425 
450 79 4,900 .50 1.3 157 19,820 25 62 241 45,600) | eae 450 
475 83 5,410 45 1.1 167 21,880 22 65 256. 51,000) \ See se ATS 

0 24,300 f 5 





Distribution Curves for Flood-Lighting - Projectors. (1) Narrow-Beam Projector with 10 Degrees 
Spread, the Smaller Curves for 400-watt and the Larger Curves for 1000-watt Lamps. 
2) Wide-Angle-Beam Projector with 20-Degree Spread. (3) Wide-Angle- 
Beam Projector with 30-Degree Spread. 
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CUTTER FLOOD-LIGHTING PROJECTORS 





‘Universal’? Projector with 
Steel Bow and Table Mounting, 
for 250 and 500- Watt Flood- 
lighting Lamps. 


“ Standard” Projector with 
Steel Bow and Table Mounting, 
for 800 to 1000-Watt Standard 
Mazda “*C” Lamps. 





“Universal” with Steel Bow 
and Pipe Stand 


“Universal” and “Standard” Flood-Lighting Projectors may be adjusted for any mounting 
requirement. Narrow and wide-angle-beam reflectors may be used interchangeably in the 
same body. The reflectors are made of copper, heavily silver plated and finished with a coat 
of water and fume-proof lacquer. The narrow-beam reflector has a divergence of 10 degrees 
and the wide-angle-beam reflector a divergence of 30 degrees. 


The mogul-base multiple socket in the “Universal” Projector is adjustable for focusing 
the lamp. In the “Standard” Projector, the mogul-base socket is adjustable vertically and 
horizontally to permit the use of 800, 400, 500, 750 and 1000-watt standard Mazda “C” lamps. 


PRICE LIST AND SPECIFICATIONS 
Key to Style Numbers—aA, cast aluminum body for “Universal;’”’ C, cast iron body for ‘‘Universal;’’ 
M, cast aluminum body for “Standard 7’ R, cast iron body for “Standard;” N, narrow-beam reflector; 
W, wide-angle reflector; S, pipe standard; B, steel bow and table. 
Example—Style ANB is “Standard” Projector with aluminum body, narrow-beam refiector and 
steel bow with table. 


“Universal” “Standard” 
For 250 and 500 For 300- 

Watt Flood 1000 Watt 

Light Lamps Mazda ‘“‘C’ Lamps 
Trade Trade Weight, Lbs. Price 

No. Style No. Style Description Net Ship. Bach 
W30700 ANB W380781 MNB_ Narrow-beam projector..........-----------1-1-- 46 81 $42.00 
W30702 ANS W30782 MNS) Narrow-beam projector.......-.....e---ss-eee- 52 87 44.00 
W30703 AWB Ws807383 MWB Wide-angle-beam projector ...........—.-..---.----.-- 4G 81 42.00 
W30705 AWS Ws80784 MWS. Wide-angle-beam projector.............-.-.--.------ 52 87 44,00 
VWB80706CNB W30735 RNB Narrow-beam projectol..........-.-.---------------- 70 105 $2.00 
W30708CNS W307386 RNS Narrow-beam projector... 76 111 84.00 
W30709CWB Ws30787 RWB Wide-angle-beam projector ..........-.--.-.....---- 70 105 82.00 
W30711CWS W30788 RWS Wide-angle-beam projector ..........-......------- 16 111 84.00 


W380714 AN W30741 MN Body only, with narrow-beam reflector ...... 25 50 88.00 
W380715 AW W30742 MW Body only, with wide-angle-beam reflector 25 50 88.00 
W 30716 CN W30743 RN Body only, with wide-angle-beam reflector 49 4, 28.00 
W30717CW W30744 RW Body only, with wide-angle-beam reflector 49 14 28.00 


Wo07122258 W30789 .......... Narrow-beam reflector onlly..................----=--= 2 5 7.50 
WeO718 2. W30740 .......... Wide-angle-beam reflector only ...-...-......-..-- 2 5 7.50 
WBOTIS Skeel DOW  TOTTATLY SEY 1Os DOO sone. ctecceeneeroleoectencecceceaveensenseatctnsesscerseetensen-ce 6 8 1.00 
W 30719 Table with bolts and nuts for any style body...............--..-.---s:ss+00---00=+ 11 15 8.00 
W380721 Three-foot by 14-inch pipe stand with table and flange for con- 

TRC CLD EO 10 Were eee starch cnccannc on caurcsereseeeenasevecosaaserts amtcorsceaemes 17 20° 5.00 
W80722 Floor stand only, for 14-inch pipe............-.-nepecscesteensnsessnseerorenoseneneoee 11 15 8.75 
W 380728 Bow flange only, for 14-inch pipe............--.sssssecseseenrscsnerersseenenaseenensenes 2 4 50 
W80724 Brass padlock with two keyS.................:..-::sscssssseseseeescoseseessnnnsseeneweeseessenses 1 1 1.00 


W30746 Cap with bow No. 80718 for mounting any style body on Cutter 
ornamental posts (with shank at top 8% inches in diameter and 
5 inches High) or on standard 8-inch pipe.......-....---..--:s-sesssesseeeeee= 9 11 2.00 
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ORNAMENTAL STREET-LIGHTING SYSTEMS 
WITH CUTTER POSTS AND BRACKETS 





Ornamental street lighting is the paramount attainment in city beautification. It expresses 
art and economy, progress and morality, safety and comfort as the prime issues of a city or 
town government. An installation of ornamental standards accomplishes an aesthetic purpose 
as well as a practical one. It encourages civic betterment and stimulates business activity. 
Streets are kept cleaner and building fronts are made more attractive because of their pleasing 
appearance by day. By night, adequate illumination is afforded by clusters of soft lights or 
single units of high candle power lamps enclosed in globes of diffusing glass. 


The selection of artistic standards is the most important consideration in the plan of an 
ornamental lighting system. The posts should harmonize with their surroundings, should be 
sturdy in construction and easy to install. Cutter Posts are made by pioneers in the field of 
outdoor electric lighting. Over a quarter of a century has been devoted to the design and 
manufacture of electrical lighting fixtures. Cutter Posts are artistic and original in design. 
They are made of best quality grey iron, the recognized standard material for ornamental 
posts. They are made from. metal patterns, thus insuring clean castings with ornaments true 
to design. There are many designs to select from, so that one can be found exactly suited to 
any individual requirement. 


Until recently, the single-light standard has been used almost exclusively in the residential 
portions of cities, for park and boulevard lighting and for entrances to private grounds and 
public buildings. The development of the high efficiency incandescent units of high candle 
power has made it possible to install single-light posts in business districts, so spaced that the * 
illumination is adequate for all purposes, and the cost of installation and maintenance reduced 
to a minimum. 


These new lamps are more efficient in the 15 or 20-ampere class. As it is not practical 
usually to supply power to the lamps at these values, compensators are mounted in the tops 
of the posts to take power from a 6.6 or 7.5-ampere line and deliver it to the lamps at 15 or 
20 amperes. 


Operating these lamps on a series circuit of high potential necessitates the use of a pot- 
head in the base of the post. This is described on a following page. This device also makes 
clusters of series lamps economical and safe, whereas in the past, multiple lamps have been 
used generally for cluster lighting. 


The popular designs of Cutter Posts are listed on the following pages. Post parts are 
listed separately to facilitate selecting special combinations other than those listed complete. 
Special designs and drawings, showing many pleasing combinations will be submitted upon 
request. Our Engineering Service Department plans complete systems and furnishes expert 
advice when request is made. 


Unless otherwise ordered, all Cutter Posts, Newels and Brackets will be furnished in 
black finish. 
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CUTTER ORNAMENTAL POSTS ry 
SCHEDULE I—STANDARD PACKAGE QUANTITY, 20 OF ONE STYLE Mt 





Arcadian, with Arcadian, with Arcadian, with 
Sol-lux Senior Top Extension Capitol Octagonal Senior Top 
and Octagonal Senior Top 

The Arcadian post has a 20-inch octagonal base. The height from ground to bottom of 
globe without extension capitol is 12 feet. The extension capitol adds 6 inches to the height. 
| ‘The height from ground to center of light source is 12 ft. 8 in. without extension capitol and 
13 ft. 2 in. with extension capitol. ; 

Prices cover posts with Sol-lux Senior and Octagonal Senior tops. Prices do not include 
lamps, wiring or foundation bolts. Use four %4-inch foundation bolts, or %-inch expansion 





bolts, 

-—With Sol-lux Top—, ——With Octagonal Top— 
Trade Ship. Price Trade Ship Price 
Description No. Wt.,Lbs. Hach No. Wt.,Lbs, Each 
With regent film socket for straight series lamp.. W24196 425 $69.00 \W24212 430 $70.00 
Same, swith jextensionecapitols...2)2 sey ey ers)... W24197 440 74.00 W 24213 445 75.00 

With mogul screw multiple socket for 300 to 1000- 
watt: Lainps 2 eeeesercesceye eee. Se ese hace W24198 425 68.00 -W 24214 430 69.00 
Same, with extension capitol... cies eeeeeeeseeeee W24199 440 73.00W24215 445 74.00 

With extension capitol, mogul socket and com- 
pensator* for 400 C. P. 15-amp. lamps............-. W24200 447 83.00W 24216 452 84.00 
Same, for 600 C. P., 20-amp. lamps............-.-..:+--- W24201 449 84.00W24217 454 85.00 
Same, for 1000 C. P., 20-amp- lamps .................--..-- W24202 454 86.00W24218 459 87.00 


Egyptian Senior globes, metal frames and ventilators will be substituted for Octagonal 
Senior globes, metal trimmings and ventilators when so ordered, without additional charge. 
See another page for prices of post tops and parts.to make other combinations. 

*Compensator coils and reactance coils are designed for use on 60-cycle circuits only. Price 
of posts with coils for operation on 25-cycle circuits will be furnished on application. Com- 
pensator coils have taps for either 6.6 or 7.5-ampere primary circuit. 
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CUTTER ORNAMENTAL POSTS 
SCHEDULE I—STANDARD PACKAGE QUANTITY, 20 OF ONE STYLE 





Suburban, with Suburban, with Extension Capitol Suburban, with 
Sol-lux Junior Top and Sol-lux Junior Top Octagonal Junior Top 


The Suburban post has a 16-inch octagonal base. The height from ground to bottom of 
globe without extension capitol is 10 feet. The extension capitol adds 6 inches to .the height. 
The height frem ground to center of light source is 10 ft. 6 inches without extension capitol 
and 11 ft. with extension capitol. 

Prices cover posts with Sol-lux Junior and Octagonal Junior tops. Prices do not include 
lamps, wiring or foundation bolts. Use four %4-inch foundation bolts or %-inch expansion 


bolts. 
With Sol-lux Top—,  —With Octagonal Top— 
Trade Ship. Price Trade Ship " Price 


Description No. Wt.,Lbs. Hach No. Wt.,Lbs. Each 
With Regent film socksts for straight series lamps W24203 270 $52.00 W24219 273 $53.00 
Same, with extension capitol... .....-.-------eeseseeeeenenee W24204 285  57.00W24220 278 58.00 
With medium screw multiple socket for 200-watt 
Orasmaller lam pss re st. a ote cscn etree nner ee eee W 24205 270 50.70 W24221 2738 51.70 
Same, with extension capitol... eceecteeeeeeee W 24206 285 55.70 Ww24222 278 56.70 
With mogul screw multiple socket for 300 to 500- ; 
ath lative: 522001 Wee OT TE Ses W 24207 270 = 1.00 W24223 273 52.00 
Same, with extension capitol... .-.-seeceeeseeeee-eee= W 24208 285 56.00W24224 278 57.00 


With extension capitol, mogul screw socket and 

reactance coil* for 100 c. p. 6.6-amp. lamps... W 24209 278 64.10 W24225 278 65.10 
Same, with reactance coil for 250 c.p. 6.6-amp. Ips.... W24210 275  65.50W24226 280 66.50 
Same, with compensator for 400 c.p. 15-amp. lamps W24211 277 66.00 W24227 282 67.00 


Egyptian Junior globes, metal frames and ventilators will be substituted for Octagonal 
Junior globes, metal trimmings and ventilators when so ordered without additional charge. 

*Compensator coils and reactance coils are designed for use on 60-cycle circuits only. 
Price for posts with coils for operation on 25-cycle circuits will be furnished on application. 
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CUTTER ORNAMENTAL POSTS 
SCHEDULE I-STANDARD PACKAGE QUANTITY, 20 OF ONE STYLE 
SINGLE-LIGHT POSTS FOR MAZDA C HIGH EFFICIENCY LAMPS 





Continental, with Colony, with Colony, with 
Sol-lux Senior Top Egyptian Junior Top Sol-lux Junior Top 
Dimensions 
Continental Continental Medium Colony 

Bases Gtenerer mer ee este t = occcctesctoccuss tee. TI 20 inches 18 inches 16 inches 
Base mere iimeerme es ee tel eee ee | stk: 31 inches 28 inches 21 inches 
Column, diameter above base..uu..i.........0.-csccecececececeeees 72 inches 7 inches 534 inches 
Column; diameter near top ....).000.. occ eee 5%4 inches 5 inches 3°4, inches 
Fleightsto toproivcolumny ot. 6. 5 an elie ticle 0 11 ft., 4 in. 10 ft., 4 in. 8 ft., 10 in. 
Height: ta lighticenters.)s0'c1 20 i lille kt 13 ft., 3in. 12 ft., € in. 10 ft., 6 in. 
Number and size of foundation bolts........................ Four % or 1” Four 3,” Three 3%” 


Prices below do not include lamps, compensators, wiring or foundation bolts. 


-—With Sol-lux Top—, —With Egyptian Top— 
Trade Wt.,Lbs. Price Trade Wt.,Lbs. Price 


Description No. Each Each No. Each Each 
Continental, Senior top, mogul multiple socket....WW22262 575 $75.80 W22269 565 $77.30 
Same, with Regent film series socket................-.... W22263 576 76.80 W22270 566 78.30 
Cont. Med., Sr. top, mogul mult. socket.................. W22264 495 74.00 W22271 485 15.50 
Same, with Regent film series socket................-..... W22265 496 75.00 W 22272 486 76.50 
Colony, Jr. top, med. screw mult. socket................. W22266 309 47.70 W 22273 294 49.90 
Same, with mogul multiple socket... cos. W22267 309 48.00 W22274 294 50.20 
Same, with Regent film series socket................0-+ W22268 310 49.00 W22275 295 51.20 


*Includes casing No. 22171; if reactance coils or compensators are used order Egyptian 
Junior casing No. 22118. Add $1.20 list and price of coil selected. 
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CUTTER ORNAMENTAL POSTS 
SCHEDULE I—STANDARD PACKAGE QUANTITY, 20 OF ONE STYLE 


SINGLE-LIGHT POSTS FOR MAZDA C HIGH EFFICIENCY LAMPS 





Pe ei ett ann) Capitol, with Capitol, with Capitol, with 
| Ni, is Egyptian Senior Top Sol-lux Senior Top Octagonal Senior Top 


The Capitol post is a standard of highly artistic design and is made in two heights. One 
has a base 20 inches in diameter, 2 feet 5 inches high. The height to top of columns is 12 ft. 
4, in.; height to light center, 14 ft. 1 in. The shorter post has a base 18 inches in diameter, 
2 ft. 5 in. high. The height to top of column is 9 ft. 10 in.; to light center, 11 ft. 7 in. In 
both posts the diameter of the column is 77% inches above the base, tapering to 6 in. diameter 
i ap near the top. Use four %-inch or 1-inch foundation bolts or 5-inch expansion bolts. 
. 1 Prices below cover posts complete with Cutter Ornamental Tops, Egyptian casing and 
sockets but not the lamps, compensators, wiring or foundation bolts, See another page for 
prices of parts to make other combinations. 


12-ft. 4-in. Capitol 9-ft. 10-in. Capitol 
: Trade Wt.,Lbs. Price Trade Wt.,Lbs. Price 
Description No. Each Each No. Each Each 
ay With Egypt. Sr. top, mogul screw multiple socket W22276 550 $76.00W22282 495 $73.00 
nit Same with Regent film series socket...........--..0--++- W22277 389551 377.00 W22283 389496 74.00 
Hy With Sol-lux Sr. top, mogul screw mult. socket.. W22278 550 175.00 W22284 495 72.00 
Same, with Regent film series socket..................---- W22279 551 76.00W22285 496 73.00 


With octagonal Sr. top, mogul screw mult. socket W22280 555 76.00 W22286 500 73.00 
Same, with Regent film series Socket... W22281 556 77.00W22287 501 74.00 
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CUTTER ORNAMENTAL POSTS 
SCHEDULE I-STANDARD PACKAGE QUANTITY, 20 OF ONE STYLE 


SINGLE-LIGHT POSTS FOR MAZDA C HIGH EFFICIENCY LAMPS 





Broadway, with Broadway, with Broadway, with 
Kgyptian Senior Top Sol-lux Senior Top Octagonal Senior Top 


The Broadway post is a massive standard of plain but artistic design. It is especially 
adapted to white way lighting in large cities. Base, 20 inches in diameter, 2 ft., 8 in. high. 
Column, 7 in. diameter above the base, tapering to 61 in. diameter near the top. Height to - 
top of column, 12 ft. 3 in.; to light center, 14 ft. 

The Plaza post is of the same design and dimensions as the Broadway, except as to height. 
It is designed for white way lighting in the average city or town. Height to top of column, 
10 ft. 4 in.; to light center, 12 ft. 1 in. 

Prices below cover posts complete with ornamental tops and sockets but not the lamps, 
compensators, wiring or foundation bolts. See another page for prices of parts to make other 
combinations. With either post, use four l-inch foundation bolts or 5-inch expansion bolts. 


Broadway Plaza 


Trade Wt.,Lbs. Price Trade Wt.,;Lbs. Price 

Description No. Each Bach No. Each Bach 

With Egyptian Sr. top, mogul multiple socket W22288 575 $76.80 Ww22294 505 $71.80 
Same, with Regent film series sockett..................... W 22289 575 77.80 W22295 506 72.80 
With Sol-lux Sr. top, mogul multiple socket......W22290 585 75.30 W22296 515 70.30 
Same, with Regent film series socket...................... W 22291 586 76.30 W22297 516 71.30 


With Octagonal Sr. top, mogul multiple socket W 22292 590 176.30 W22298 520 70.30 
Same, with Regent film series socket..........-...-... W 22293 591 76.830 W22299 521 71.30 
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CUTTER ORNAMENTAL POSTS 
SCHEDULE I—STANDARD PACKAGE QUANTITY, 20 OF ONE STYLE 
SINGLE-LIGHT STANDARD FOR MAZDA C HIGH EFFICIENCY LAMPS 
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Park View, with Park View, with Villa, with 
Sol-lux Junior Top Egyptian Junior Top 16-inch Ball Globe 


The Park View post is designed especially for lighting parks, boulevards and entrances 
to public buildings. Base, 16 in. in diameter, 17 in. high. Column, 5% in. in diameter above 
the base, tapering to 34% inches near the top. Height to top of column, 9 ft. 5 in.; to light . 
center, 10 ft. 9 in. Use three %4-inch foundation bolts or 5-inch expansion bolts. 

The Villa post has a base 17 in. in diameter, 18 in. high. Column, 5 in. in diameter 


- above the base, tapering to 2% in. near the top. Height to top of column, 9 ft. 4 in.; to 


light center, 10 ft. 8 in. Use three %4-inch foundation bolts or %-inch expansion bolts. ! 

Prices below cover posts with sockets and with or without glassware, as listed. Prices 
do not include lamps, compensators, wiring or foundation bolts. See another page for prices 
of parts to make other combinations. 


Park View Villa 

Trade Wt.,Lbs. Price Trade Wt.,Lbs, Price 

Description No. Each Each No. Each Each 

With 8-in. globe holder, med. screw mult. socket W 22125 284 $36.70W22133 234 $31.20 
Same, with mogul screw multiple socket.............. W22126 284  37.00W22134 234 31.50 
Same, with Regent film series socket................------ W 22127 285 388.00W22135 235 32.50 
With Sol-lux Jr. top medium screw mult. socket W22128 319  650.70W22136 252 43.20 
Same, with mogul screw multiple socket.............. W 22129 319 51.00W22137 252 438.50 
Same, with Regent film series socket....................-- W22130 3820 52.00W22138 253 44.50 


*For reactance coils and compensators order Egyptian Junior casing No. 22118 instead 
of the Park View globe holder No. 22171. Add $1.20 li¢ x» price of coil selected. 








January, 1920 


CUTTER ORNAMENTAL STREET LIGHTING FIXTURES 


A complete ornamental street-lighting unit consists of a base and a column, preferably 
cast in one piece, surmounted by the lighting fixture or post top. Auxiliary equipment for 
the lamps and wiring are necessary detail parts to make the unit complete. 


Ornamental Post 


The post should have a base large enough to give stability without occupying excess 
space on the sidewalk. The column should have gracefully tapering lines so that when cast 
integral with the base it forms a standard with correct proportions throughout. 


Post Top 


Cutter Sol-lux Fixtures are designed for use particularly with Cutter Ornamental Posts, 
but they may be adapted for use with other designs. Each fixture consists of: 


(1) Casing, which fits the top of the column, forming both the capitol and the globe 
holder. This supports the socket for the lamp, compensator coil and porcelain disc 
insulator, and globe with or without trimmings, and ventilator. 

(2) High efficiency globe, which diffuses the light and eliminates glare. 

(3) Ventilator, which.allows circulation of air for Mazda C lamps. It is made of porce- 
lain enameled steel, white inside and black outside. The Sol-lux Senior and Junior 
ventilators are equipped with porcelain enameled reflectors which direct the upward 
rays of light into useful planes. 


How to Select Complete Street-Lighting Units 


The size and general appearance of a city and the width of the street to be lighted, the 
average height of abutting buildings, etc., should be considered in the selection of modern 
street-lighting units. Although the Arcadian and Suburban standards are suitable and_rec- 
ommended for nearly all installations, other designs afford selections to suit particular con- 
ditions regarding height, size of bases and columns, design, etc. 


The following list gives the different styles of Cutter standards with principal dimen- 
sions, weight and price of standard (base and column). The use of the tops recommended 
for each standard insures harmonious combinations and simplifies the selection of the com- 
plete unit. The price of a complete unit is the price of the standard added to the price of 
the top which can be secured from the lists on the following pages. Prices of the most popu- 
lar combinations of complete standards will be found on preceding pages. 


Height of Base Ht.of Shp. Price 

Trade Name of Base and Dimen. Base Wt. Style of of 

No. Standard Column In. Inso5Lbs. Top Recommended Standard 
W21368 *Arcadian 11ftl0in. 20o0ct, ... 410 Sol-lux Sr., Oct. Sr., Egyp. Sr. $49.00 
W 21369 *Suburban 9ftllin. 16oct. ... 240 Sol-lux Jr., Oct. Jr., Egyp. Jr. 36.00 
W21290 +Continental 11ft.4in. 20dia. 81 510 Sol-lux Sr., Egyptian Sr. 51.80 
W22193 +Continental Med.10 ft. 4in. 18dia. 28 430 Sol-lux Sr., Egyptian Sr. 50.00 
W21291 +Colony 8ftl0in. 16dia. 21 250 Sol-lux Jr., Egyptian Jr. 31,20 
W21292 +Capitol 12ft.4in. 20dia. 31 495 Sol-lux Sr., Egyptian Sr. 50.50 
W 21293 +Capitol 9ftl0in. 18dia. 31 440 Sol-lux Sr., Egyptian Sr. A750 
W 21294 +Broadway 12ft. Zin. 20dia, 83 520 Sol-lux Sr., Egyptian Sr. 51.30 
W21295 +Plaza 10 ft. 4in. 20dia. 33 450 Sol-lux Sr., Egyptian Sr. 46.30 
W21297 Park View 9ft.5in. 16dia. 17 260 Sol-lux Jr., Egyptian Jr: 32.20 
W21298 Boulevard 10 ft. 9in. 14dia. 34 240 Sol-lux Jr. 29.20 
W21300 Riverside 11 ft. lin. 18dia. 47 380 Sol-lux Sr., Sol-lux Jr., 


Egyptian Sr., Sol-lux Jr., with 
casings 22171, 22176 or 22118 


The following posts are listed complete with their respective holders (for globes having 
8-inch fitters. The prices of the porcelain disc insulator, socket, glassware and ventilator 
should be added to the following prices to obtain the price of the complete unit. 


W21398 Commonwealth 11 ft. 5in. 18sq. 24 410 Sol-lux Sr., Octagonal Sr. $45.00 
W21399 Villa 9ft. 4in. 17dia. 18 230 Sol-lux Jr., Egyp. Jr. 30.00 
W21408 Bridge newel or ; 

traffic post 5ft 2in. 14dia. 24 180 Sol-lux Jr., Oct. Jr., Egyp. Jr. 31,70 
W21430 Metropolitan 

newel 6ft. 4in. 14sq. 24 190 Sol-lux Jr., Oct. Jr., Egyp. Jr. 34.20 
W21409 Gate-post newel 2ft.llin. 14dia, 24 110 Sol-lux Jr., Oct. Jr., Egyp. Jr. 24.20 


*Arcadian and Suburban posts may be used with or without casing No. 22372. When 
used without casing (the compensator coil being omitted) add $1.50 list for 8-inch globe holder 
No. 22173. Porcelain dise insulator No. 22166 may then be added with the kind of socket 
desired. Any Senior style of globe and ventilator may be used with the Arcadian post and 
any Junior style of globe and ventilator may be used to make the Suburban design a com- 
plete unit. : 

+Continental, Colony, Capitol, Broadway and Plaza posts will be drilled and threaded to 
receive G. E. Novalux Fixtures when so ordered, for $1,50 list additional. In ordering, state 
type and Trade No. ........ of fixture to be used. 
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Fig. 1—Sectional View of 


Fig. 3—Sol-lux Senior Top 





CUTTER SOL-LUX FIXTURES 
PARTS FOR SOL-LUX AND OCTAGONAL POST TOPS 
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Lamps in Sol-lux Senior Globes. 


Arcadian Casing 


So]-lux Senior Top hermetically sealed when connected to the socket terminal. 


relieves the socket of the strain due to the weight of the cable and 


forms a pothead type of connection in the top of the post. 


Spring Globe Holder 





in the holder than when three or more screws are used. 





Sol-lux and Octagonal Globes 


The globe shown in Fig. 6 transmits the greater part of the 
useful light to the sidewalks and streets, but there is sufficient illu- 
mination to show the outlines of building fronts. These results will 
be apparent by reference to the polar diagrams shown in Fig. 2. 
Globes with- metal trimmings are desirable because of the lantern 
> effects produced. The metal is narrow and the illumination, there- 

; fore, is not.changed appreciably by the loss of the light which is 
intercepted by the metal trimmings. The globes are made of high 
efficiency glass, especially adapted for use with Mazda C lamps. 





Porcelain Enameled Ventilators 


nished when ordered in quantities. 


Porcelain enamel is a vitreous covering. It protects the steel 
Fig. 4—Octagonal Senior 


Top from rust and makes the ventilator easy to clean. 
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Fig. 2—Curves a, b and c Show Light Distribution of 10, 600 and 1000 C. P. 
Mazda C Lamps. Curves A, B and C Show Light Distribution of Same 


The fixture shown in Fig. 1 is the top part of the Arcadian post 
illustrated on a preceding page. The casing (or extension capital) fits 
directly on the column and receives a compensator suspended beneath 
the porcelain disc illustrated in Fig. 7 on the following page. Two 
tapered holes in the disc allow the cable to pass through and be 


The globe ring (m) is a separate piece. It fits either the casing 
or the column, so that if the compensator should be omitted the cas- 
ing likewise may be omitted. The globe ring is provided with an 
insect screen and with a globe seat made of felt. It has a spring 
globe holder which reduces the cost of upkeep by protecting expen- 
sive globes from breakage. This is often a considerable item in 
localities where severe weather conditions cause an uneven expansion 
and contraction of metal against glass. Frequently globes are broken 
by careless tightening of set screws. The spring globe holder elim- 
inates this danger. The globes are more easily and quickly fastened 


assembled, they are protected from breakage as a result of vibration. 


The ventilator for the top of the globe is made of steel and is 
regularly finished in black porcelain enamel outside and white inside. 
Other colors, such as green outside to match posts with verde green 
finish, or white outside and inside to match the globe, will be fur- 
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CUTTER SOL-LUX FIXTURES 


PARTS FOR SOL-LUX ANC OCTAGONAL POST TOPS 





Fig. 5—Ventilator 
with Reflector 





Fig. 6—Sol-lux 
Senior Globe 





Fig. 7—Forcelain 
Dise Insulator with 
Compensator, Mogul 

Socket and Lamp 





Fig. 8—Arcadian 
Extension Capitol 


Diagrams of Connections for Auto-transformers 


Fig. 11 
Capacity Candlepower Line Lamp Connections 
of Coil of Lamp Current Current A B C Fig. No 
102-200 watt 400 6.6 15 1 5 6 9 
102-200 watt 400 7.5 15 2 5 6 9 
200-300 watt 600 €.6 20 1 5 6 10 
200-300 watt 600 7.5 20 2 5 6 10 
200-300 watt 400 6.6 15 3 5 6 10 
200-300 watt 400 7.5 15 oh 5 6 10 
800-500 watt 1000 6.6 20 1 5 6 11 
300-500 watt 1000 7.5 20 2 5 6 il 
300-500 watt 600 6.6 20 3 5 6 11 
300-500 watt 600 7.5 20 4 5 6 11 


Auto Transformers (or Compensator Coils) 


The demand for increased efficiencies in lighting systems led 
the lamp manufacturers to produce series Mazda lamps, which 
operate at 15 and 20 amperes. In order that these lamps might be 
operated on standardized series circuits of 6.6 or 7.5 amperes auto- 
transformers were designed for use with each lamp. The current 
is taken from the line at either 6.6 or 7.6 amperes and delivered 
to the lamp at 15 amperes for 400 candle power lamps and 20 
amperes for 600 and 1000 candle power lamps. 


Regent Film Sockets 


With auto-transformers for 15 or 20-ampere lamps, mogul 
base multiple sockets are used. Since the 400 and 600 candle 
power lamps are available for connection directly in series on 
6.6 or 7.5 ampere circuits, the initial cost of the system may be 
reduced by omitting the auto-transformers. In that case, Regent 
film sockets are used. This socket is the series line safety valve. 
It uses a perfectly calibrated film protecting the lamp from dam- 
aging line surges and reducing lamp renewal expense to a 
minimum. 

It should be noted, however, that a considerable increase in 
efficiency is obtained by the use of 15 and 20-ampere lamps as 
compared to 6.6 or 7.5-ampere lamps. Whether this saving war- 
rants the additional expense of installing auto-transformers de- 
pends on local conditions for each particular installation. Our 
Engineering Service Department will solve such problems as these 
without expense to those interested. 


Reactance Coils 


For installations of series lamps not larger than 250 candle 
power a reactance coil may be substituted for the auto-trans- 
former. A mogul base multiple socket is used and no regulating 
equipment is required. . 
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CUTTER SENIOR ORNAMENTAL TOPS 


Designed for Use with 300 to 1000-watt Multiple Lamps and 400, 600 and 1000 C. P. 
Series Mazda © Lamps 


: SOL-LUX SENIOR TOPS 
Trade Ship. Price 
N Description Wt.,Lbs, Each 


oO. 
W22926 Sol-lux Senior top, including casing, porcelain 
disc insulator, globe, ventilator and reflector 


and mogul screw multiple socket..........................-- 65 $24.00 
W 22928 Same, but with Regent film series socket............ 66 25.00 
W 22928 Same, but with mogul socket and compensator* 

for lb-amp2400.C.<P. Jamps..2..2. oe eee 72 34.00 
W 22929 Same, but with mogul socket and compensator* 

for:2z0samp,/ 600 C.: P. lamps.-..2.- See 74 35.00 
W22930 Same, but with mogul socket and compensator* 

fors20famp, 1000°C.; Po lamps... ae 77 387.00 

Parts for Sol-fux Senior Tops 

W22175 Casing, with 8-inch globe holder..........0.0..........-.- 40 6.50 
W22166 tPorcelain disc insulator, without socket.............. 3 .70 
W 22167 Sol-lux Semior globe.c.-.c.cccscccccccececnccscseccececessceeeesseeeesoe 138.50 
W22168 Sol-lux Senior ventilator with reflector................ 9 1.50 


OCTAGONAL SENIOR TOPS 
W22931 Octagonal Senior top, including casing (exten- 
sion capital), porcelain disc insulator, globe, 
trimmings, ventilator and mogul screw multi- 


ple*socket:::........ See eee 47 25.00 
W22932 Same, but with Regent film series socket.......... 48 26.00 
W22933 Same, but with mogul socket and compensator* 
; for 15-amp. 400 C. P. lamps... ceceeseeleeceeeceeeeeee 54 35.00 
W22934 Same, but with mogul socket and compensator* 
for 20-amp. 600 C. P. lamps.oi.uu.u......cecccccscececeoeoeee 56 36.00 
W22935 Same, but with mogul socket and compensator* 
for 20-amp. 1000 C. P. lamps.in...i...n..eececcececeseeoeee 59 38.00 
Parts for Octagonal Senior Tops ' 
W22372 {Casing (extension capital), with 8-inch globe 
holder ns ctaseteestes tt tp tees she 17 —-« 6.50 
% W22173 Globe holder ring, with 8-inch fitter...................... 3 1.50 
W22166 {Porcelain disc insulator, without socket.............. 3 .70 
W22950 Octagonal Senior globe (one piece)...................... 16 11.00 
W22556 ‘Trimmings for globe (galvanized steel, enameled 
black), :c-<mekeedeeere es ee eee) eee ee 6 2.00 
= Wagons.” Veritilator, cna eee eee 5 4.00 
EGYPTIAN SENIOR TOPS 
; W22936 Egyptian Senior top, including casing, porcelain 
disc insulator, globe, trimmings, ventilator and 
| mogul screw multiple socket... ccccccccecccecceseeee 55 25.50 
: W22937 Same, but with Regent film series socket......... 56 26.50 
| W 22938 Same, but with mogul socket and compensator* 
for 15-amp. 400 C. P. lamps.oec...ccccceccccceeccecccecosces es 62 35.50 
W22939 Same, but with mogul socket and compensator* 
| for. 20-amp,.600;-C,. P.: lamps223t, Soe eae 64 36.50 
| W22940 Same, but with mogul socket and compensator* 
\ for 20-amp. 1000 C. P. lamps.e.e.ccecceccoescesecessecsoe.--. 67 38.50 
Parts for Egyptian Senior Tops 
W22118 Casing, with 8-inch globe holder................... 380 ~=7.00 
W 22166 {Porcelain disc insulator, without socket... 3 70 
W22114 Egyptian Senior globe (one piece)........................ 15 8.50 
W22115 ‘Trimmings for globe (cast iron, enameled black) 5 4,50 
W22007 7*V entilatorSncaneme ec! ae ee 5 4.00 


*Compensators are designed for use on 60-cycle circuits; prices for 
25-cycle compensators upon application. Compensators for 600 C. P. 
lamps have extra taps for 400 C. P, lamps, and compensators for 1000 
C. P. lamps have extra taps for 600 C, P. lamps, 
have taps for either 6.6 or 17.5-ampere line. 
pensators will be quoted upon application. 

fA porcelain disc insulator should be used with each casing or globe 
holder listed. When ordering parts to make combinations other than 
those listed specify the kind of socket and coil (if any). Add to the 
price of the disc insulator 50 cents for a medium screw multiple socket, 
80 cents for a mogul screw multiple socket and $1.80 for a Regent film 
series socket. When coils are used, add to the price of the disc insu- 
lator, 80 cents for mogul screw socket with the following: $9.50 for 
250 C. P. reactance coil, $10.00 for 400 @. P. compensator, $11.00 for 
600 C. P. compensator and $13.00 for 1000 C. P. compensator. 

tCasing No. 22372 may be omitted when compensator or reactance 
Egyptian Sénior Top coil is not used; in such cases, globe holder ring No, 22173 is used. 


All compensators 
Prices for special com- 


approx. dia... 6" 
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Smaller Series Mazda C, Lamps 
SOL-LUX JUNIOR TOPS 
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Ship. 
Trade Wt., Price 
No, Description Lbs. Hach 
W22941 Sol-lux Junior top, including casing No. 22171, porce- 
lain disc insulator, globe, ventilator and _ reflector, 
‘ and medium screw multiple socket.............2.--.-.------sseesese- 59 $16.50 
‘S w22942 Same, but with mogul screw multiple socket.................. 59 16.80 
W22943 Same, but with Regent film series socket........................ 60 17.80 
W22944 Same, but with casing No. 22176, mogul socket and 
reactance coil* for 6.6-amp. 100 C, P. lamps.................. 62 27.00 
W22945 Same, but with casing No. 22176, mogul socket and 
reactance coil* for 6.6-amp. 250 C. P. lamps.................- 64. 28.30 
W22946 Same, but with casing No. 22176, mogul socket and 
compensator* for 15-amp. 400 C. P. lamps..........-..--.+--+-- 66 28.80 
Tee Parts for Sol-lux Junior Tops 
eG tr W22176 Casing, with 8-inch globe holder...............-.:--:ssssscessessees 38 5.30 
Sol-lux Junior Top W22171 §Park View 8-inch globe holder for Nos. 22941, 22942 
BATA POA ee oe oan ares ted Ay akete suse = buscaterop= ae te setenpeumneenn 20 33.30 
W22166 {Porcelain disc insulator, without socket..........-.-..-----.-- 3 70 
WU PAT G9 SOLE) UT OL BOC anon nnnecanees ence cn-teectecenensaranecssmens=ara==atennenes 11 5.50 
W221%0 Sol-lux Junior ventilator and reflector................-.-s00 7 6.50 
OCTAGONAL JUNIOR TOPS 
W22869 Octagonal Junior top, including casing (extension cap- 
x : ital), porcelain disc insulator, globe, trimmings, ven- 
: ~~ tilators and medium screw multiple socket................... 44 20.70 
) w22870 Same, but with mogul screw multiple socket................ 44 21.00 
W22871 Same, but with Regent film series socket........................ 45 22.00 
W22872 Same, but with mogul socket and reactance coil* for 
GOH ATI PAP LOO Cb bo) LA TINS opera settteesterosterests inereersann-hetteverenneee 49 29.20 
W22873 Same, but with mogul socket and reactance coil* for 
OGLE Teabiyg PL TO Oh EAM ke ya1y 9). feiee OS LAs a eS 49 30.50 
W22949 Same, but with mogul socket and compensator* for 
Sol-Iux Globe and MT a Og eee bes PATIL OS foto ocn cannes cosatesescomtaensescewo=eeSeeemeareeres 51 31.00 
Ventilator with Park Parts for Octagonal Junior Tops 
View Globe Holder 1 09370 +Casing (extension capital), with 8-inch globe holder 17 6.50 
W 22173 Globe holder ring with 8-inch_ fitter... eeeeseseeeeeee 38 1.50 
W 22166 tPorcelain disc insulator, without socket... 3 70 
W 22558 Octagonal Junior globe (one piece)... ll 7.50 
W22559 Trimmings for globe (galvanized steel,enameled black) 5 1.50 
Ae aby TA ETAL LE COT evcctacentrccntcseerc Ne eoseos ce cececseoucecess sseptocou-ccvveavestersteteesouste 6 4.00 
EGYPTIAN JUNIOR TOPS 
 W22874 Egyptian Junior top, including casing, porcelain disc 
insulator, globe, trimmings, ventilator, and medium 
fe SCLOWE TIL EDLC SOC ROU scccesott tess --cccsncots i cacnene estas srerd Reieateese teense 44 18.70 
W22875 Same, but with mogul screw multiple socket... 44 19.00 
W22876 Same; but with Regent film series socket... 45 20.00 
W22877 Same, but with mogul socket and reactance coil* for 
+ 6.6-armr 200) Cop Pii lam pss m,n o ce ae crested cdecepneas 47 27.00 
W 22878 Same, but with mogul socket and reactance coil* for 
Octagonal Junior Top 6.6-amp. 250 C. P. lamps cpniantiguslthiansbdustel irapeanenaeaenhaccsseasene 49 28.50 
W22879 Same, but with mogul socket and compensator* for 
LD ASIN a Cr. Fos LEADS oo. cade eskadort bsrenenal ees pmnateans sapeenaeael 51 29.00 
Parts for Egyptian Junior Tops 
W22118 Casing with 8-inch globe holder.......,..-.-.-cscssccsseseessensesee 20 4.50 
W22166 {Porcelain dise insulator, without socket... 3 .70 
T?W22116 Egyptian Junior globe (one piece) --..........-sssseeecneeeeseeeeneee 11 6.00 
|W22117 Metal frame for globe (cast iron, enameled black)...... 5 3.00 
W22557 Ventilator —........:.... en a ne Sua Oo O00 





*Reactance coils and compensators are designed for 60-cycle cireultd; prices 
for 25-cycle compensators on application. Compensators for 400 C., P, lamps 
have taps for both 12 and 15-amp. lamps and 6.6 and 7.6-amp, line, 

§Park View globe holders will not accommodate compensator or readtance 


a. 

tA porcelain disc tnsulator should be used with each égasing or lobe 
holder listed. When ordering parts to make combinations other then those 
listed specify the kind of socket and coll (if any). 
disc insulator 50 cents for a medium screw multiple socket, 80 cents for a 
mogul screw multiple socket, and $1.80 for a Regent film series socket. When 
coils are used, add to the price of the disco insulator 80 cents for mogul screw 
socket with the following: $8.10 for 100 C, P. reactance coil, $9.50 


Add to the price of tke 


for 260 


Cc. P. reactance coil, and $10.00 for 400 C. P. compensator. 
+Casing No. 22372 may be omitted when. compensator or reactance coll is 
Egyptian Junior Top rot used; in such cases, globe holder ring No, 22173 is used. 
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PARTS FOR CUTTER ORNAMENTAL POSTS 
Schedule I—Standard Package Quantity, 20 of One Style or Trade Number 








b nes 
i 4 SE > ‘ 
we ae 
We Park View Globe Holder 
iey oe with 8x16x6-inch Ball 
4 Globe and 
WO Ventilator 





Disconnecting Pothead 
with Ground 
Support. 


Expansive Unit 








Bolt with Primary and One Secondary 





Sectional View Showing Bolt with Primary 
Expansion Sleeve, One Iron Spacing Sleeve, 
and One:Secondary Expansive Unit 


DIFFUSING BALL GLOBES 


Trade Diam. _Size of Fitter, In. Wt., Lbs. Price 
No. In. Lower Top Each Each 

W 21841 8 6 5 $ 1.50 
W 21830 9 6 6 2.25 
W21842 10 6 7 2.75 
W 21831 12 6 aoe 8 4.25 
W 22453 12 6 6 8 4.25 
W 22487 12 8 a 8 4.25 
W 22454 14 6 6 14 5.50 
W 22488 14 7 14 , 5.50 
W 22489 14 8 14 5.50 
W 22490 16 8 “ie. 18 8.75 
W21791 16 8 6 18 8.75 
W 22492 18 8 6 26 13.00 
W22493 20 84 36 38.00 


For globes with top fitters, order ventilators. 


VENTILATORS FOR DIFFUSING BALL GLOBES 


Wwt., 
Trade Lbs. Price 
No. Description Each Hach 
W22557 For globe with 6-inch top fitter......................- 9 $4.00 
POTHEADS 


With the smaller posts an iron bracket support should be im- 
bedded in the concrete foundation, and the connections to the 
cable made before raising the column upon its foundation. The 
larger posts, however, may be furnished with a V-shaped groove 
in the base to receive the cast iron body of the pothead. Potheads 
are designed for cable up to 14-inch diameter. 

wt., 


Trade Lbs. Price 
' No. Description Each Each 
W23171 Simple pothead for cables 1-in. diam. or less.... 10 $3.00 
W23172 Simple pothead for cables 14% to 1-in. diam..... 10 3.00 
W23697 Disconnecting type pothead for cables 1-inch 
diam, or.less.2. fee wt aOR TR heme tetcct oe 12 6.00 
W23698 Disconnecting type pothead for cables 14% to 
1sinch .diameis tee) a pie De tea ed eae 12 6.00 
W23156A Sealing compound for either of above (1 pound 
foreach. pothead) abit 8 Saree or ee 1 12 
W23156B Cast iron ground support for either of above 
potheads i....ch. Sse ke Vl OO TS eens 5 15 


FOUNDATION BOLTS 


Prices cover square head machine bolts with hexa- 
._ gon nuts. Wrought washers are 10 per cent list extra. 
Price, Each 


Length ; 

Bolt — Diameter of Bolts —————_—_—_,, 
In. 84 -in. q 1 1% 
..8 $0.24 $0.39 $0.54 $0.99 
10 .28 45 .62 1.06 
12 : .32 51 .68 1.25 
15 38 59 79 1.42 
18 44 .68 91 1.62 
20 Be “74 .98 1.73 


| 24 blot. 85 1.14 1.96 
re fe 


HEAVY DUTY EXPANSION BOLTS 


These bolts may be used whenever posts are to be 
fastened to concrete sidewalks and when brackets are 
to be mounted on concrete, brick, or stone walls. 
Their holding power exceeds that of standard ma- 
chine bolts. They save 50 to 75 per cent of drilling 
costs. Furnished in sets of four. 


Trade Length Diam. Ship. Wt., Lbs. Price 

No. Inches Inches per 100 per Set 

W 21122 4, oa 70 $1.05 
W 21123 6 5, 80 1.25 
W 21124 9 5% 90 1.45 
W.21125 I2iu8 % 100 1.65 

_ W22361 4 Spacing sleeves extra 20 15 
W22401 4 Sec. expansive units 30 75 
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CUTTER ORNAMENTAL POSTS AND BRACKETS 
SCHEDULE I—STANDARD PACKAGE QUANTITY, 20 OF ONE STYLE 





Broadway Sol-lux Junior 
Trolley Bracket Trolley Bracket 


| BROADWAY TROLLEY BRACKETS 


The Broadway Trolley Bracket consists of bracket arm, 8x12-inch acorn globe and Regent 
Film Series Socket.. Wiring and lamps are not included. *Multiple sockets furnished when 
ordered. Distance from center of pole to center of globe 27 inches. 











: Single Arm Double Arm 
Trade No.— . Trade No.——_———_, 
For 5” For 6” For7” Ship. Price For 5” For 6” For 7” Ship. Price 
Pipe Pipe Pipe Wt., Lbs. Each Pipe Pipe Pipe Wt., Lbs. Each 
W22151 W22153 W22158 75 $17.80 W22057 W22060 W22161 150 $34.00 


SOL-LUX JUNIOR TROLLEY BRACKETS 


The Sol-lux Junior Trolley Bracket as listed is a complete fixture less lamp and wiring. 
It is regularly equipped with globe holder, Sol-lux Junior Globe and ventilator, porcelain disc 
insulator and Regent film series socket. *Multiple sockets furnished when ordered. 
Distance from pole to center of globe, 30 inches. Height over all, 52 inches. Diameter. of 
arm, 2% inches. Distance from center of arm to bottom of scroll, 18 inches. 
Trade No. r Trade No. 





Ca ony a Gh 

For 2%” For 3” For 4” Ship. Price For 6” For 6” For 7” Ship. Price 

Pipe Pipe Pipe Wt., Lbs. Each Pipe Pipe Pipe Wt., Lbs. Bach 
W 22602 W22603 W22604 155 $35:80 W22605 W22606 W22607 160 $35.80 


*If mogul multiple socket is used, deduct $1.00 list for each socket; for medium screw 
socket deduct $1.30 each list. 





om 
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CUTTER ORNAMENTAL POSTS 
SCHEDULE I—Standard Package Quantity, 20 of One Style 





Broadway, No. 23696 


Base, 20 inches in diameter, 2 feet 8 inches 
(high. Column, 7% inches in diameter 
above the base, tapering to 6% inches in 
diameter near the top. Height from ground 
to bottom of pendent globes, 11 feet 7% 
inches; to top of center globe, 15 feet; to 
top of globe on 1-light post, 14 feet. Dis- 
tance from center to center of opposite 
globes, 32 inches. Pendent globes, 6x12 
inches; top globe, 8x16 inches. Globe for 
I-light post, 8x16 inches. Use four 1-inch 
foundation bolts. 


Trade No. of Wt., Lbs. Price 
No. Lights Each Hach 
W 23692 1 560 $56.50 
W 23693 2 650 62.50 
W 23694 3 650 62.50 
W23695 4 700 67.50 
W 23696 5 700 67.50 





Riverside, No. 21108 


Base, 18 inches in diameter, 3 feet 6 inches 
high. Column, 8% inches largest diameter, 
tapering to 3% inches in diameter near the 
top. Height from ground to bottom of 
pendent globes, 11 feet; to top of top globe, 
14 feet; to top of globe on the I-light post, 
13 feet 2 inches. Distance from center to 
center of opposite globes, 40 inches. , All 
globes 8x12 inches, except for 1-light post, 
which is 8x16 inches. 


Trade No. of Wt., Lbs. Price 
No. Lights Hach Each 
W 21105 1 450 $50.00 
W 21106 2 500 55.00 
W 21107 3 500 55.00 
W 21108 e 585 60.00 
W 21109 5 585 60.00 


Prices of posts include medium screw sockets, but not the globes, wiring, or foundation 


bolts. 
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CUTTER ORNAMENTAL POSTS 
SCHEDULE I—Standard Package Quantity, 20 of One Style 


Boulevard No. 21121 

Base, 14 inches diameter, 2 feet, 10 inches 
high. Column,-51%- inches diameter above 
the base, tapering to 314 inches diameter 
near the top. Height, from ground to bot- 
tom of pendent globes, 10 feet; to top of 
top globe, 13 feet 2 inches; to top of globe 
on the 1-light post, 12 feet 7 inches. Dis- 
tance from center to center of opposite 
globes, 82 inches. Pendent globes, 6x10 
inches; top globe, 6x12 inches; globe for 
1-light post, 8x14 inches. Use four %4-inch 
foundation bolts. 


Trade No. of Std. Wt., Lbs. Price 
No. Lights Pkg. Each Each 
W21117 1 20 300 $35.00 
W21118 2 20 335 41.50 
W21119 3 20 335 41.50 
W21120 4 20 375 47.50 
W21121 5 20 875 47.50 


Prices on posts include medium screw 
sockets but not the globes, wiring or founda- 
tion bolts. 





Commonwealth No. 23504 


Base, 18 inches square, 2 feet high. Col- 
umn, 8 inches octagon above the base, taper- 
ing to 4 inches octagon near the top. Height 
from ground to bottom of pendent globes, 
11 feet; to top of top globe, 14 feet 3 inches; 
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to top of globe on the 1-light post, 13 feet , 


6 inches. Distance from center to center 
of opposite globes, 36 inches. Pendent 
globes, 6x12 inches; top globe, 8x14 inches; 
globe for 1-light post, 8x16 inches. Use 
four l-inch foundation bolts. 


Trade No. of Std. Wt., Lbs, Price 
No. Lights Pkg. Each Each 
W23500 1 20 AT5 $55.00 
W23501 2 20 560 60.00 
W23502 3 20 560 60.00 
W23503 4 20 665 65.00 
W23504 5 20 665 65.00 


Prices on posts include medium screw 
sockets but not the globes, wiring or founda- 
tion bolts. 
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CUTTER ORNAMENTAL NEWELS 
FOR TYPE C LAMPS 
SCHEDULE I—STANDARD PACKAGE QUANTITY, 20 OF ONE STYLE 


SOL-LUX GATE POST NEWELS 


These newels are made of the highest quality grey 

iron. They are of distinctive design and very appropri- 
ate for the lighting of gateways and private grounds, 
> entrances of buildings, etc. 
») Baze, 14 inches in diameter, 24 inches high. Column, 
~ 5 inches in diameter above base, tapering to 31% inches 
in diameter near the top. Height from base plane to 
bottom of side globes, 3 feet 8 inches; to bottom of cen- 
ter globe, 4 feet 6% inches; to bottom of globe of 1-light 
newel, 3 feet 8 inches. Distance from center to center of 
opposite globes, 30 inches. Designed for 6x9-inch or 6x10- 
inch side globes, and 6x12 or 6x14-inch top globe. 

Prices below include medium screw sockets for side 
lamps and Mogul Screw Sockets for center lamps, unless 
otherwise specified. Prices do not include globes, venti- 
lators, lamps, wiring or foundation bolts. Use three 
54-inch expansion bolts. 





ee Trade No. of Wt., Lbs. Price « 
Sa No. Lights Each Each 
as w21817 1 125 $25.00 
Sol-lux Gate Post Newels W21818 2 175 35.00 
W21819 3 175 35.00 
W 21820 4° 215 40.00 
W21821 5 215 40.00 


SOL-LUX BRIDGE NEWELS 


Similar in design to Sol-lux Gate Post Newel but 
higher. Base, 14 inches in diameter, 24 inches high. 
Column, 5 inches in diameter above the base, tapering 
to 31% inches in diameter near the top. Height from 
base plane to bottom of side globes, 6 feet; to bottom 
of center globe, 6 feet 101% inches; to bottom of globe 
on the 1-light newel, 6 feet. Distance from center to 
center of opposite globes, 30 inches. Designed for 
6x9-inch or 6x10-inch side globes and 6x12-inch or 
6x14-inch center globes. 

Arms may be reversed for pendent clusters. 

Prices below do not include globes, ventilators, 
lamps, wiring or foundation bolts. Use 
three &-inch expansion bolts, listed on an- 
other page. Prices include medium screw 
sockets for side lamps and Mogul Screw 
Sockets for top lamps. 













Trade No, of Wt., Lbs. Price 
No. Lights Bach Hach 
W21825 I 175 $32.50 
W21826 2 225 42.50 
W21827 3 225 42.50 
W21828 4 265 47.50 
W21829 5 265 47.50 
GLOBES 
Trade Wt.,Lbs. Price 
No. Description Each Each 
W21830 6x9” Diffusing Ball........ 6 $2.25 
W21842 6x10” Diffusing Ball...... i 2.75 
W21831 6x12” Diffusing Ball...... 8 4,25 
(without top fitter) 
W22472 6x12” Diffusing Ball... 8 4,25 
(with 6-inch top fitter) 
W22473 6x14” Diffusing Ball...... 9 5.50 


(with 6-inch top fitter) 
W21791 8x16” Diffusing Ball..... 10 8.75 
(with 6-inch top fitter) 


VENTILATORS 
Trade Wt.,Lbs. Price 
= ae No, Description Each Each 
SERS SSS W22557 With 6” fitter... 2... 9 $4.00 


Sol-lux Bridge Newele 
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CUTTER BRACKETS, NEWELS AND TRAFFIC POSTS 
SCHEDULE I--STANDARD PACKAGE QUANTITY, 20 OF ONE STYLE 


SOL-LUX WALL BRACKETS 
For Mazda C Lamps 


A massive bracket of highly artistic design. Wall 
plate, 2 feet high, 6 inches wide. Distance from wall to 
center of lamp, 3 feet. Height from bottom of shaft to 
top of ventilator on Sol-lux Senior globe, 6 feet 67/2 inches. 








Trade Ship.Wt., Price 
No. Description Lbs.,Ea. Each 
W22544 With Sol-lux Senior top, mogul Skt. 375 $68.00 
W 22545 With Oct. Senior top, mogul SKt..... 380 70.00 


For Verde antique finish, add $5.00 list. For weather- 
proof bronze paint, add $10.00 list. 


METROPOLITAN NEWELS 


A newel of simple but artistic design, adapted for 
lighting’ the entrances of buildings or for bridges and 
public places. Base 14 inches square, 2 feet high. Col- 
umn 5 inches octagon above the base, tapering to 3% 
inches octagon near the top. Height from base to bot- 
tom of globe 7 feet; to top of ventilator on octagonal 
junior globe 8 feet 9 inches. Globe holder has 8-inch 
fitter. Use four %-inch expansion bolts. 


W22446 With Oct. Jun. top, med. screw Skt. 225 48,40 


W 22447 Same, with mogul screw socket...... 226 48.70 
W 22448 Same, with Regent film socket........ 227 49.70 
W 22449 With Sol-lux Jun. top, med. St. Skt. 220 47.40 
W 22450 Same, with mogul screw socket........ 221 47.70 


W 22452 Same, with Regent film socket........ 222 48.70 
For Verde antique finish, add $5.00 list; for weather- 
proof bronze paint, add $10.00 list. 


“SAFETY FIRST” TRAFFIC POSTS 


By marking the centers of intersecting streets the 
rule of “keep to the right” is always enforced. These 
traffic posts are silent watchmen, always on the job. 

Base, 14 inches in diameter, 24 inches high. Column, 
5 inches in diameter above the base, tapering to 3% 
inches in diameter near the top. Height from base 


picideaittan plane to bottom of globe on the 1-light newel, 6 feet. 


Newel Prices of newels do not include globes, lamps, wiring or 
foundation bolts. These are listed separately below. 

W27000 6-in. holder, med. mult. socket........ 175 32.20 

= W27001 8-in. holder, med. mult. socket........ 176 32.20 

“Safety First” Traffic Post W21825 6-in. holder, mogul mult. socket... 176 32.50 

; W 27003 8-in. holder, mogul mult. socket... 177 32.50 

W27004 6 in. holder, Regent film socket........ 177 33.50 

W27005 8-in. holder, Regent film socket........ 178 33.50 

W27006 6x12-in. ruby globe, extra................ 8 10.00 

W27007 8xl14-in. ruby globe, extra................ 9 12.00 

W21831 6x12-in. diffusing ball, extra............ 8 4,25 

W 22489 8x14-in. diffusing ball, extra............ 9 5.50 

Set of three 34x12” foundation bolts Ets 54 

W20938 Fixed pin clamp arm..............-.-.------ 6 .80 

W20942 Pinless clamp arm ............----sceeseeeeee 61/2 .80 


COMMERCE NEWELS 


A massive newel designed especially for bridges and 
entrances to large buildings, etc. Base, 21x35%4 inclf€s. 
Height from ground to bottom of pendent globes 4 feet 
6 inches; to top of eagle ornamentation on top globe 
9 feet 6 inches; to top of eagle ornamentation on one- 
light newel, 8 feet. Pendent globes, 8x14 inches, top 
globe, 8x20 inches; globe for 1-light newel 8x20 inches. 
Prices below include medium screw base sockets, glass- 
ware as above specified and eagle ornamentation, but not 
foundation bolts. Use four %%-inch expansion bolts. 

OW Bs Os OR RN De rhe cde ce sear Pee ren cnn 475 125.00 
W22558 "Dhree-Heht <.cee estar ca esos nnn-norencen-es 550 135.00 
WH 22EGO Five M BG reece ence nen—cnmenewectereeenncnecie 625 150.00 


Commerte Newel 
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CUTTER ORNAMENTAL BRACKETS 
SCHEDULE I—STANDARD PACKAGE QUANTITY, 20 OF ONE STYLE 


MIDGET BRACKETS 


A light cast iron bracket designed for small 
sizes of lamps which do not require ventilation. 
Has a threaded stem for attachment to crowfoot 
or conduit. Diameter of wall canopy, 514 inches. 
Distance from end of stem to center of globe, 6 
inches. Equipped with 4%%-inch holder and 
medium screw socket, but not wired. 






Trade Wt., Lbs. Price 
No. Description Each Each 
W21835 With 4x8” Diffusing Globe...... 12 $4.75 
W 21836" Without: globe |2220...0 Sn. 7 3.25 


REVERSIBLE BRACKETS 


When ventilation is not necessary, this bracket 
may have the globe hang downward. In this posi- 
tion, the bracket has the same artistic lines and 
correct proportions as in the position illustrated. 
Distance from wall to center of globe, 2 feet. Dis- 
tance between centers of wall plates, approximate- 
ly 20 inches. Fitted with 8-inch globe holder. 

Prices do not include globe, ventilator or wiring. 


Midget 
Bracket 


W21248 Medium screw socket............-.---- 65 15.00 

dé veraible ivkicackest W21837 Mogul Screw Socket pecan toe --- 65 15.30 
W21791 8x16-inch Diffusing Ball (with 

6-inch‘top fitter)#.—............ 19 8.75 


W22557 Ventilator, with 6-inch fitter... 9 4.00 
COMMERCE BRACKETS 


A massive fixture of distinctly artistic and 
classical design. Particularly adapted for lighting 
fronts. of fine structures, such as banks and office 
buildings, clubs, libraries, etc. 

Wall plate, 9 inches wide, 20 inches high. Dis- 
tance from wall to center of top globe, 14 inches. 
Height to bottom of globe of 1-light bracket, 33 
inches; to bottom of center globe of 3 and 4-light 
brackets, 41 inches. Distance from center to cen- 
ter of opposite globes, 30 inches. 

For side lamps use 6x9-inch or 6x10-inch globes. 
For center lamps use 6x12-inch or 6x14-inch globes. 

Prices below do not include lamps, globes, 
ventilators or wiring. Medium screw sockets are 
furnished for side lamps, Mogul Screw Sockets for 


i 


1-light 


Sf SRT FTA 


eae “ center lamps, unless otherwise specified. 

W 21888 Lali eh & yoic-c..feccdstevscettavstanesatsbenscaveenace 90 20.00 
W 21889 BW SME sccoiissg cee acsteece sn envectueeie ustearse 145 30.00 
WB TRAD AI SIE oi cak cence onsecendcn eras deren esas 155 32.50 
4-light Commerce W 21880 6x 9-inch Diffusing Ball............ 6 2.25 
eee W 21842 6x10-inch Diffusing Ball............ 7 2.75 

W 21881 6x12-inch Diffusing Ball (with- 
out. top fitter). 22h feee ee 8 4.25 

W 22458 6x12-inch Diffusing Ball (with 
6-inch top fitter) ee 8 4.25 

W 22454 6x14-inch Diffusing Ball (with 
6-inch top fitter) te ac iatectee 9 5.50 
W 22567 6-inch ventilator .....0......ccee- 9 4.00 


CORRIDOR BRACKETS 


Distance from wall to center of globe of the 
1-light bracket, 10 inches. Distance from center to 
eenter- of opposite globes of the 8-light bracket, 16 
inches. Height over all, 40 inches. Globe holders 
have 6-inch fitters for 6x8-inch side globes and 
6x10-inch center. globes. 

Prices below include globe holders and medium 
screw sockets, but not the 10 ae or pomene, 





W21245 1-light ...—..... (ae BB" 318.00 
W21246 Slight. .-......-., Sa 110 21.00 
W21247 4-light secseatneeneeseones seveeweennveesernteansssness 135 24.00 
Slight Corrider i-light Corridor W 21841 6x 8-inch Diffusing Ball............ 5 1.50 


Bracket Bracket W 21842 6x10-inch, Diffusing Ball............ 7 2.75 
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CUTTER ORNAMENTAL POSTS 
Schedule I—Standard Package Quantity, 20 of One Style 
STREET CROOKS AND VILLAGE CROOKS 





No. 21191 No. 21195 No. 21180 
STREET CROOKS 


These are well built street lighting poles for supporting arc or incandescent lamps. Height 
from ground to insulator, 18 feet. Other heights built to order. Diameter of base, 14 inches. 
Prices below include -5-foot ground section and insulators for arc lamps or 8-inch globe holders 


with medium screw sockets for 8x12-inch globes. If ground section is not wanted, deduct $11.50. 
Trade No.—— : Trade No.——— 

With With 8-inch No.of Wt.,Lbs. Price With With 8-inch No. of Wt., Lbs. Price 
Insulator Holder Ligbts Each Each Insulator Holder Lights Each Each 
W21180 W21184 1 460 $48 . 50 W21182 W21186 3 510 $58 . 50 


W21181 W21185 2 485 53.50 W21183" = W21187 4 535 63.00 


VILLAGE CROOKS 
Similar to Cutter Street Crooks, but built for overhead wiring. Furnished complete, with 
clamp arm, ground section and with insulators for arc lamps or 8-inch globe holders and medium 
screw sockets for 8x12-inch globes. For ladder rest, add $0.80 to the list prices. 
W21190 W21194 1 485 55.00 W21192 Ww21196 3 535 65.00 
W21191 W21195 2 510 60.00 W21193  W21197 t 560 70.00 


Prices do not include glassware, lamps or wiring. Use four %-inch foundation bolts. 











— 


a 
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CUTTER ORNAMENTAL POSTS 
yy Schedule I—Standard Package Quantity, 20 of One Style 


&, PARK CROOKS AND DRIVEWAY eS = 74 
CROOKS : 
18 ‘Pipe 


 AMixed ond leaded ot foctory 











SEES OE 7 eee me ne eae 


George Cutter Co., South Bend Jad. 


on ae a [nen che eam het aleneeaee aie i 
Cegi—mane} 


Sener OrE HeRTeRNnaNE Oe Te Pats 


e 


Seema 






. 3. 
pee es SF 
> 


This Section Shipped assembled ant lea 





Park Crook 


Park Crooks are light but substantial poles for supporting arc or incandescent lamps, Standard 
height from ground to insulator, 18 feet. Other heights built to order. On 14-foot and shorter 
heights, 4-foot ground sections will be supplied; on greater heights, 5-foot. If ground section is 
not wanted, deduct $7.50 from list and use four 34-inch foundation bolts. 


TRADE pbs Le TRADE NUMBER 
i 


With th No. of Wt. Lbs. Price With With No. of Wt., Lbs. Price 
Insulator. 18-in. Hoods Lights Each Each Insulator 18-in. Hoods Lights Each Each 
w21198 W21202 1 340 $37 .50 Ww21200 W21204 3 385 $48 . 50 
Ww 21199 W21203 2 365 43.50 W21201 W21205 4 410 53.50 


Driveway Crook, a variation of the Park Crook, built 14 feet from ground to lamp- 
fitted with 4-foot ground section, clamp carm for overhead wires and 20-inch Flat Radial Street, 
hood Body with Insulating Joint. 


Trade Style Wt., Lbs. Price Trade Style Wt., Lbs. Price 
No. No. 


Socket Each Each Socket Each Each 
W21206 Medium Screw 850 $40 .00 W 21208 Film 350 $41.30 
W21207 Mogul Screw 350 40 .30 W21209 Without socket 350 39.50 


This fixture built for underground wiring at a reduction of $0.80 from list. 
Prices do not include lamps or wiring. Use four 34-inch foundation bolts. 


January, 1920 
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CUTTER ORNAMENTAL POSTS 
Schedule I—Standard package quantity, 20 of one style 
INTERURBAN AND URBAN CROOKS AND SWAN NECKS 





os 
ry 


ee ee ee CET tT 


Poe 





Interurban Crook 


Urban Crook Interurban Swan Neck 


The column is made of 4-inch and 21-inch pipe, with the 4-inch pipe extending 4 feet into 
the ground. The cast iron base has a door to make wiring easy. The crook is made of 14-inch 
pipe and holds the lamp 2 feet, 3 inches from the column. The height to insulator is 14 feet. 
Prices below include high voltage insulator, or 8-inch globe holder and medium screw socket 
or 18-inch hood reflector and medium screw socket. If scroll is not wanted, deduct $2.00 from 
list. For ground anchors, add $5.50 to list. 


INTERURBAN CROOKS AND SWAN NECKS 
—————-TRADP NUMBER 





With ith With Wt., Lbs. Price 
Insulator Globe Holder 17-inch Hood Description Each Each 
W21218 W21220 W21222 Crook Bend 225 $29.60 
W21219 W21221 W21223 Swan Neck 225 29.60 


URBAN CROOKS AND SWAN NECKS 


Same as Interurban, but without the base casting. 

W21224 W21226 W21228 Crook Bend 190 $22.60 
W21225 W21227 W21229 Swan Neck 190 22.60 
Prices do not include lamps or wiring. 


ED 
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CUTTER ORNAMENTAL POSTS 
Schedule I—Standard Package Quantity, 20 of One Style 
ENTRANCE, LAWN AND PLATFORM CROOKS 


Coren Co, Sours BEND, fio. 


CEORGE 


Entrance Crook Lawn Crook Platform Crook 


ENTRANCE CROOKS 


Artistic fixtures for lighting entrances to parks, private grounds, etc. The 2!4-inch pipe 
extends 4 feet into the ground. Ground anchors are $5.00 extra; shipping weight 37 pounds extra. 
If scroll is not wanted, deduct $2.00 from list. 


Trade Wt. Lbs. Price 
No. Description Each Each 
W23775 With 18-inch inverted cone hood, medium screw socket..........-.. 160 $18.75 
W23776 With 18-inch radial bowl streethood body, medium screw socket...... 168 22.55 


W23777 Same, with 20-inch flat radial streethood body......... 
LAWN CROOKS 


Similar to entrance crooks, but without cast iron base. If scroll is not wanted, deduct $1.50 
from list. Holds the lamp 2 feet from the column. Outer end is fitted. with 114x14-inch reducer 
and 44-inch nipple with 244 or 314-inch weatherproof holder to take reflectors having 2144 or 344- 
inch standard heels. Furnished with other sizes of holders and fittings, when so ordered, at regular 
catalogue list additions. Prices do not include reflectors. See Schedule H. 


167 21.80 


W23778 With 214-inch holder, medium screw socket..........00--eecceececs 105 14.85 
W23779 With 34-inch holder, Mogul Screw Socket. .......-.ceceeseeeeees. 107 15.35 


PLATFORM CROOKS 


A 1}4-inch pipe with cast iron base and crook bend of 14-inch pipe holds the lamp 8 feet from 
the floor. If scroll is not wanted, deduct $1.50 from list. Prices do not include reflectors. See 
Schedule H. 


W30468 With 24-inch holder, medium screw socket..........+++-eeeeceseee 80 8.85 
W30469 With 3)4-inch holder, Mogul Screw Socket........... 0.200 0sceeeee 82 9.35 


Prices do not include lamps or wiring. 
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WESTINGHOUSE MAZDA LAMPS 
FOR STANDARD LIGHTING SERVICE 





S-17 S-19 
10 AND 15 25, 40 AND 50 S-21 PS-22 PS-25 PS-30 
WATIS WATTS 60 WATTS 75-WATTS 100 WATTS 200 WATTS 


These lamps constitute more than 75 per cent of the usua' lamp demand for such servy’ce as residence, store and office ‘ighting. 
The higher wattage sizes are used for various industrial and store lighting purposes. These lamps are for use on 110 to 125 volt 
and 220 to 250 volt lighting circuits. Proper reflector equipment should be provided to protect the eyes from the extremely bright 
filaments of Mazda C lamps, especially whenever the lamps are hung low and in the usual line of vision. 


110 TO 125 VOLTS 











Straight Side Mazda B Lamps Pear-Shape Mazda C Lampst 
uke n g A 3S uo Pop oll. a @ 2 oS 2d | Dopp » 
wt 2 5 oY se ny ten ee vent oot th s dt re 1 v be 
3 eS] Cum | sme] xs] Bm ha] Ses Oss SES) esl] Cum [Awe] eel Gwe] ssg|Ogs 
ase | 3 s2 AR S| alates! §a5 S35 iin ee es AAS) SS} ates) §esi es 
4H 8 S23 BALA), BQI HR” [A 8 st wZALaAeHO) BO 
10 TRARe 75 19.531} PS-22 2% 6% | Medium 50 64 
15 8.32 S-17]| 2% 474 |Medium 100 120 100 }12.57}| PS-25 3% 74% | Medium 24 43 
Ze 8.91 150 |13.66] PS-25 34 7144 | Medium 24 24 
40 9.24 ul 34 1 : 200 |14.61] PS-30 334 834 | Medium 24 24 
50 | 9.45 }s 19} 2% | 5% |Medium| 100 | 100 || 309 | 16:11] PS-35 | 436 | 934 |tMogul | 24 
400 |16.76] PS-40 5 10 Mogul 12 
60 9.59 S-21] 2% 5% |Medium 100 80 
500 |17.45] PS-40 5 10 Mogul 12 
750 |18.48] PS-52 6% 1334 | Mogul 8 
1000 119.33] PS-52 | 61% | 133% | Mogul 8 ns 
220 TO 250 VOLTS 
Straight Side Mazda B Lamps Pear-Shape Mazda C Lamps? 
25 7.62 $-19| 234 514 |Medium 100 3 ee 200 | 12.57] PS-30 334 83, | Medium 24 
50 8 43 $-19| 23% 514 |Medium]| 100 Litard 300 | 13.66| PS-35 434 934 | Mogul 24 
500 | 14.78] PS-40 sy 10 Mogul 12 
100 9.04 $-30] 334 77% |\Medium 1000 | 17.45} PS-52 6% 1334 | Mogul 8 
skirted 24 ries 
150 9.45 $-35}] 4% 834 Medium 
skirted 24 
250 | 10.47 S-40] 5 10 Medium | . 
skirted 12 
220-250 VOLT MILL TYPE MAZDA B LAMPS 110-125 VOLT WHITE MAZDA LAMP 
25 7.10 | $-19| 23% 5144 |Medium| i100 | Be ae | 50 | euee | PS-20 | 2% | 5 Medium 80 
50 dwi® S-19| 23, | 54% |Medium]} 100 a | 























Lamps of voltages of 100 to 109, 126 to 130, 200 to 219 and 251 to 260 inclusive are not regularly carried in stock but may be 
obtained at the same list prices. , 
+Orders for Mazda C lamps should specifically state if lamps are for use in other than pendent position. 
tMedium Screw Skirted Base (the lamp having maximum over all length of 10}4 in. and light center 7 14 in.) will be supplied 
at same price if demanded but attention is called to the fact that the use of Mazda C lamps of this wattage in Medium Screw 
Sockets is contrary to the Rules of the Underwriters. 


WESTINGHOUSE LAMP COMPANY 
165 Broadway, New York, N. Y. 
Sales Offices and Warehouses Throughout the Country 
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FRANKLIN MAZDA LAMPS 
FOR STANDARD LIGHTING SERVICE 





S-17 S-19 
10 AND 15 25, 40 AND 50 S-21 PS-25 PS-30 
WATTS WATTS 60 WATTS 100 WATTS 200 WATIS 


These lamps constitute more than 75 per cent of the usual lamp demand for such service as residence, store and office lighting. 
The higher wattage sizes are used for various industrial and store lighting purposes. These lamps are for use on 110 to 125 volt and 
220 to 260 volt lighting circuits. Proper reflector equipment should be provided to protect the eyes from the extremely bright 
filaments of Mazpa C lamps, especially whenever the lamps are hung low and in the usual line of vision. 


110 TO 125 VOLTS 








Straight Side Mazda B Lamps Pear-Shape Mazda C Lampsf{ 
4.5 . el 
anf ele @ Lace Boole Syl BSee lebiiedaul 2 led es Bol Peel eb 
a8 | Sy 8] Bos | G45) 522) 6284) Se) yes || Cob| B58 ane |askloge| basa) dselyss 
N 8 at Prec 38 wwe B2eaq do3 Nn. a Prey S30 Ae 5 Fa 80a] O00 
NES |S [orm [Gas] xo 5] Bohs] e8SO8s | See] S°R [AER Aas] so S| BPs! sa g 
BAP LAL ge [Os gael ea aaa| aa ea | 3 BAA) gon] One| EAS] BS 
Ree a A a ea ee I eee ee 
10 | 7.52 75 111.53 | PS-22| 234 | 6%] Medium] 50 
15 | 8.32 hsi7 21% | 474 |Medium | 100 | 120 || 100 | 12.57 | PS-25| 3% | 74% | Medium| 24 
25 | 8.91 150 | 13.66 | PS:25| 3% | 714 | Medium] 24 
40 | 9.241 a a! _ 200 | 14.61 | PS-30}| 334 | 836 | Medium] 24 
50 | 9.45| S19 | 226 | 574 [Medium | 100 | 100 |} 309 | 16:11 | PS-35 | 436 | 934 |tMogul | 24 
: 400 | 16.76 | PS-40] 5 10° | Mogul | 12 
60 | 9.59| $S-21| 256 | 514 |Medium] 100 | 80 
500 | 17.45 | PS-40| 5 10 | Mogul | 12 
750 | 18.48 | PS-52| 634 | 13384 | Mogul 8 
1000 | 19.33 | PS-52] 634 | 1354 | Mogul 8 


Ce ee ee EE eae 
220 TO 250 VOLTS 


mitt Straight Side Mazda B Lamps Pear-Shaped Mazda C Lampsj{ 
25 | 7.62] S-19| 234 | 514 |Medium | 100 | .... 200 | 12.57 | PS-30} 334 | 834 | Medium] 24 
i 50 | 8.43 $-19] 2% 54% |Medium 100 Sane 300 | 13.66 | PS-35 |] 434 934 | Mogul 24 
| 100 | 9.04] S-30] 334 | 776 |Medium 500 | 14.78 | PS-40] 5 10 Mogul 12 
skirted] 24 | .... 1000 | 16.76 | PS-52] 614 | 1334 | Mogul 8 
td 
» 220-250 VOLT MILL TYPE MAZDA B LAMPS 110-125 VOLT WHITE MAZDA LAMP 
i 25 | 7.10] $-19| 284 | 51% |Medium]| 100 | .... 50 |..... | PS-20| 2% | 514 | Medium] SO | 80 
50 7.76 S$-19| 2% 514 |Medium 100 


Lamps of voltages of 100 to 109, 126 to 130, 200 to 219 and 251 to 260 inclusive are not regularly carried in stock but may be 
obtaine1 at the same list prices. 
+Orders for Mazpa C lamps should specifically state if lamps are for use in other than pendent position. 
tMedium Screw Skirted Base (the lamp having maximum over all length of 1014 in. and light center 714 in.) will be supplied 
at same price if demanded but attention is called to the fact that the use of Mazpa C lamps of this wattage in Medium Screw 
Sockets is contrary to the Rules of the Underwriters. 
Franklin Mazda Lamps are also made for ornamental lighting, sign lighting, electric street railway service, train lighting ser- 
vice, rural lighting and for use in series on street lighting circuits. 
Prices and other information regarding these lamps will be furnished on request. 





. FRANKLIN INCANDESCENT LAMP WORKS 
| OF WESTINGHOUSE LAMP COMPANY 


. 165 Broadway New York, N. Y. 
2000-8 
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WESTINGHOUSE MAZDA C LAMPS 
FOR STREET LIGHTING SERVICE 





S-2414 3 PS-40 PS-40, 400 C-P. 15 Amp. 
60, 80 AND 100 C-P 250 C-P. 400 C-P. AND 600 C-P. 20 Amp. 
5.5, 6.6 AND 7.5 AMP. 5.5, 6.6 AND 7.5 AMP. 5.5 AND 6.6 AMP. Lich? CENTER LENGTH IS 


814 IN. FoR Trp Up BuRNING 


The following lamps are for use on constant current circuits. A small compensator made for each size of lamp is used with the 


15 and 20 ampere lamps to raise the current from 5.5, 6.6 or 7.5 amperes to the 15 or 20 amperes required. 
The prices of lamps for rectifier service, which are not included in the following, may be obtained on application. 


Maximum Screw 

Nominal Over All *Base Standard 

Rated Total Average Type and Diam. Bulb, Length, Reguiarly Package 

Amperes Candle-Power Lumens Volts Size Bulb Inches Inches Supplied Quantity 
60 oon 7.4 §-241% 3a5 7% Mogul 50 

80 80 yr Z j 

ne pe Fon nS \ S-2414 3H MY Mogul 50 
S 250 2500 23:45 PS-35 4% 934 Mogul 24 
400 4000 37.6 PS-35 43% 934 Mogul 24 
600 6000 56.4 PS-40 5 10 Mogul 12 
15.0 400 4000 14.9 PS-40 5 12% Mogul 12 
20.0 600 6000 15.5 PS-40 5 12% Mogul 12 
7 { 1000 10000 2549 PS-40 5 12% Mogul 12 


Orders for lamps of 250 and higher candle-power should specifically state if lamps are to be burned in other than pendent posi- 
tion. 
The light center length of the 15 and 20 ampere Mazpa C lamps shown above is 9)3in. for burningin pendent position and 84 


in. where ordered for burning tip up. 
*Medium Screw Skirted Base also supplied at same price, except for the 400, 600 and 1000 c-p. lamps which are supplied only 


with Mogul Screw Base as indicated 
Mazpa lamps for street series service selected for use on multiple compensators or for any other purpose where a single voltage 
or a range of voltages closer than standard are required will take a special price which may be obtained upon application. 


WESTINGHOUSE LAMP COMPANY 


165 Broadway, New York, N. Y. 
Sales Offices and Warehouses Throughout the Country 
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WESTINGHOUSE MAZDA LAMPS 
FOR RURAL LIGHTING 





$-14 S-17 $-19 PS-20 PS-22 PS-25 
5 Watts 10 AND 20 Watts 40 WatTTs 50 Watts 75 Watts 100 Watts 


These lamps are generally used on the circuits of country usually expressed in number of 20 watt lamps which it will 
home lighting outfits having 16 cells of acid (lead storage) light without overloading batteries and generator. Thus a 50 
battery or 24 cells of alkaline battery in connection with a lamp country home lighting outfit will light fifty 20 watt lamps 
generator. The capacity of country home lighting outfits is or twenty-five 40 watt lamps, etc. 


























28 TO 32 VOLT MAZDA B LAMPS 28 TO 32 VOLT MAZDA C LAMPS 
sl at ® 5 e= - a0 [Uo > > Ss} az o 1% Ea 5 ao Tor oO > 
S28) 8S lakelggs| 2258] ees | SPE). 92 Bee) gs leNoliss/ecgs] bene | 4s |. 82 
Sse] se | SS sl esaleuhc| Rese [EXslseg Bee] gE SS sessleyhs] ssa | ees Ss § 
SES} SHIRE) sas ares] ARPS [saSl-as SES! Fy | ER sme sh eel GAeo lads [Oss 
W424) Aal ¢ [QA “psor wo |a4O] Aa A SZlHABl & iQ “sor ZA [Sea a 
5 | 8.73] S14] 134] 41% | Medium | 100] 100 50 |14.78|PS-20] 2144 | 514°] Medium | 50 80 
10 9.17) S-17 | 2% 4% Medium 100 120 75 |15.71]PS-22| 234 6% Medium 50 64 
ie) 100 |16.76|PS-25| 314 | 714 | Medium | 24 | 48 
20 9.74] S-17] 2% 4% Medium 100 120 
40 |10.13} S-19] 2% §4% Medium 100 100 


Note.—The watts per horizontal candle-power of the Mazpa B lamps are as follows: 5 watt 1.14, 10 watt 1.08, 20 watt 1.02, 
and 40 watt 0.98. . 


FOR SIGN LIGHTING SERVICE 


Sign lamps are divided into three groups as follows: 
11 To 121% Votts 











. ae oO g >, On alternating current circuits these lamps are generally 
uA ml 4 2 ars x "Slen sia fale a3 i ge operated on a transformer circuit where the voltage is re- 
Bilas] 2 locales] AS ]s oben | 0 O83 oS a duced from 110-125 to 11-124 volts. | These lamps are 
2 Q a. Er Be oom dgleese oy a. aod available in 144 volt steps from 11 to 12 4% volts inclusive. 
= r 
Boral 2 Soa S at son e Za FAA If direct current only is available these lamps may be burned, 
A if so desired, ten in sericsona standard 110 to 125 volt 
circuit. 
; 55 To 65 VoLts 
' STRAIGHT SIDE MAZADA B LAMPS These lamps are generally burned two in series or grouped in 
series multiple on standard 110 to 125 volt circuit. 
*11 110 to 125 Votts 
to 5 |8.61]1.46] S-14) 134 414 |Medium] 100 These lamps are for use on regular multiple or ordinary light- 
12% ing circuits. 
‘ r55 
be to 5 |7.26]1.73]| S-14 |] 1% 414 |Medium] 100 *Lamps of voltages of 10,1014 and 13 are not regularly carried 
wy 65 n stock but may be cbtained at the same list prices. 
$110 tLamps of voltages of 50 to 54 inclusive are not regularly 
to 10 | 7.26] 1.73] S-14} 1% 414 |Medium] 100 carried in stock but may be obtained at the same list 
125 prices. 
tLamps of voltages of 100 to 109 and 126 to 130 inclusive are 
not regularly carried in stock ,but may be obtained at the 
| same prices. 
i Note.—The watts per horizontal candle-power of the above lamps are as follows: 214 watt 1.20, 5 watt 11-1214 volts 1.15, 5 
: D 
f watt 55-65 vol-s, 1.35, and 10 watt 1.35. 


hh WESTINGHOUSE LAMP COMPANY 


| 165 Broadway, New York, N. Y. 
th Sales Offices and Warehouses Throughout the Country 


I, 2000-3 
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WESTINGHOUSE MAZDA LAMPS 
TRAIN LIGHTING SERVICE 





G-25 
72 WATTS 
"G-184% 5\% & 6 VOLTS G-30 G-18% G-30 
36 WATTS .- CAN BE BURNED IN ANY 108 WATTS 10, 15, 20 & 25 watts 50-waTTs 
5144 & 6 voLts POSITION 5\% & 6 VOLTS 30-34 & 60-65 VOLTS 30-34 & 60-65 


The 30 to 34 and 60 to 65 volt lamps are generally operated from locomotive headlight outfits or 16 and 32 cell battery 
lighting systems respectively. These lamps are used for ordinary train lighting service. 

























~ _ $x ; 
ulo oS B Aes | o > opm oer vo 5 as - aolt vo orm 
agless 2 5$\326 $l o Hels PE] . OS lla slS48 gS.o 1368/2488] eo uslaes |. 25 
2 g/os Seale tc] oecaolse 32% Pallas Boa SSH OS) Ooaaltss |s4e 
© 8/.0,9 § EB ols bag ol ess So a1 Oo 8 © 810.3 § > §3" 1oea9) $82 alec ait 
a B|aeo SO SlSSoOR ZAMS a eS|~ as la 3) aeo BTM (SQ elerod| ApOwSaas (Cas 
GR BS i a 
$30 TO 34 VOLTS STRAIGHT SIDE MAZDA B LAMPS +30 TO 34 VOLTS ROUND MAZDA B LAMPS 
85} 10 | 9.17]) : S51 et0n Sarai 5 5 
125| 15 | 9.59|}S-17| 214 | 426 |Medium] 100} 120 ||,;52| 45 | 9°43 } G-1834 21 334 |Medium| 100 | 125 
175] 20 | 9.74| | ; 
qi25|°15 | 8.16] $-17| 2%4 | 4% |Medium} 100 | 120 
2501 25 | 9.74| S-17| 214 | 424 |Medium] 100 | 120 ||250] 25 | 9.24) G-1834} 2% | 334 |Medium) 100 | 125 
500 50 |10.13] S$-19| 234°| 514 |Mediuml 100 | 100 |/500] 50 {10.30} G-30 | 334 | 64 |Med.sk| 24 24 


§60 TO 65 VOLTS STRAIGHT SIDE MAZDA B LAMPS __-+-4-* §60 TO 65 VOLTS ROUND MAZDA B LAMPS 


85] 10 | 8.73] | 
125] 15 oa 2% | 41% |Medium] 100 { 120 ||125] 15 | 8.73] G-18}4| 2¥6 | 334 |Medium| 100 | 125 


Lesh 20 51924 


250) 25 | 9.24) S-17]| 2% 474 |Medium|] 100 120 ||250} 25 | 8.85} G-18!4) 2%, 334 {Medium} 100 125 
500} 50 |10.13| S-191 2% 5% |Medium} 100 100 1{500| 50 |10.30| G-30 334 6144 |Med. sk. 24 24 


30 TO 34 VOLT ROUND—MAZDA C LAMPS FOR 
LOCOMOTIVE HEADLIGHT SERVICE 


Watts | 


..{| 100 13.96] G-25 3% 5 Medium] 50 64 
150 |14.78| G-25 3% J Medium| 50 64 
250 |17.95| +G-30 334 51% | Medium} 24 24 


+Can be burned in any position except within 45 degrees of vertically, ba&e up. 

tLamps of voltages of 25 to 29 inclusive are not regularly carried in stock but may be obtained at the same list prices. 
§Lamps of voltages of 50 to 59 inclusive are not regularly carried in stock but may be obtained at the same list prices. 
434 volts only. For locomotive cab lighting service. 


FOR ELECTRIC RAILWAY SERVICE 


These Mazpa lamps are selected for amperes and labeled for 








on 5 a res Sani epee = use five in series on the 525, 550, 575, 600, 625 and 650 volt 
Sal oO Oo 812 .vlsaaoe wen eas 2 circuits, ordinarily used by electric street railway companies. 
af| & at RAolod Sates Fogr| ¢gg|yan 3 Ba) ‘ ; : 
a3 3 gal S95 aaa Ee bo.5 2446 oe cleuq As considerable voltage fluctuation is sometimes found in this 
of| &§ BELG EA Sm Sl a> os] pa ol ages Ser class of circuits, these lamps are manufactured only for six- 
ee < 3 & 19 sO ZAIAHQ, %O voltage groups and care should be taken to see that the voltage 
= group of lamps supplied corresponds closely to the average 
voltage found on the circuit. 
STRAIGHT SIDE MAZDA B LAMPS *The bulb for this lamp will eventually be superseded by an 
S-17 bulb. Only the above lamps which are selected for 
23 10.214|8.43/*S-19 | 23% 51% |Medium] 100 | 100 amperes and for one-fifth the voltage on which they are labeled 
36 10. 342|8.73] S-19 | 23% 51% |Medium| 100 | 100 for use in series will be supplied at these prices. 
56 |0.51919.52| S-21 | 25% 5144 |Medium} 100 80 Notre.—The watts per horizontal candle-power of the above 
94 |0.863/9.89| S-243] 32% 7 +4 Medium 50 50 lamps are as follows: 23 watt 1.16, 36 watt 1.12, 56 watt 1.04, 


and 94 watt 1.00. 
a ___ 
WESTINGHOUSE LAMP COMPANY 

165 Broadway, New York, N. Y. 
Sales Offices and Warehouses Throughout the Country 
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WESTINGHOUSE McCANDLESS MAZDA 
AUTOMOBILE LAMPS 





G-12 BAYONET 
REAR AND Sipe LIGHT HEADLIGHT HEADLIGHT * CANDELABRA BASE 
SPEEDOMETER 3 CELL Mazpa B Mazpa C (SINGLE CONTACT) 
LIGHT (6-8 VoLTs) 3 CELL (6-8 VOLTS) 3 CELL (6-8 VOLTS) 


3 CELL (6-8 VOLTS) 





RS S-11 S-11 S-11 S-11 BAYONET 
We HEADLIGHT HEADLIGHT HEADLIGHT H=ADLIcHr CANDELABRA BRACE 
Mazpa B Mazpa C Mazpa B Mazpa C (DOUBLE CONTACT) 
Forp Car MAGNETO Forp CAR MAGNETO 6 CELL (12-16 VoLTs) 6 CELL (12-16 VoLTs) 


LAMPS EOR 3 CELL (LEAD TYPE) STORAGE BATTERY— 
GENERATOR LIGHTING SYSTEMS (6-8 VOLTS) 





Type Max. 
Approx. and Diam. overall _ Unit 

New Mazpa No. Candle Size Bulb Length Package 

Description S.C. D.C. Volts’ Amperes Power Bulb In. In.- Quantity 
Rear and Speedometer (2 in series) Mazda 61 Mazda 62 3- 4 0.84 4 G- 6 34 134 10 
Rear and Speedometer........... Mazda - 63 Mazda 64 6- 8 0.42 2 G- 6 34 134 10 
Gide. 2 ace bls svecsanone ches et eone Mazda 81 Mazda 82 6- 8 0.84 4 G- 8 1 1% 10 
Mazda B Headlight ............. Mazda 1125 Mazda 1126 6- 8 2% 15 S-11 11% 2% 10 
Mazda G,Headlight: .4 2... 4...) - Mazda 1129 Mazda 1130 6-8 219 21 S-11 119 2% 10 

LAMPS FOR FORD MAGNETO LIGHTING SYSTEM 
Mazda B Headlight.............. Nazda 1136 9 2 18 Sati 14% 2% 10 
Mazda C Headlight (2 in series)... Mazda 1138 9 2 oT S-11 114 2% 10 
LAMPS FOR 6 CELL (LEAD TYPE) STORAGE BATTERY— 
GENERATOR LIGHTING SYSTEM (12-16 VOLTS) 

Rear and Speedometer (2 in series) Mazda 63 Mazda 64 6- 8 0.42 2 G- 6 34 134 10 
Rear and Speedometer........... Mazda 67 Mazda _ 68 12-16 0.26 2 G- 6 34 1% 10 
Side Shi! Bold Agee Mazda 89 Mazda 90 12-16 0.42 4 G- 8 1 134 10 
Mazda B Headlight............. Mazda1139 Mazda 1140 12-16 1 15 S-11 1% 2% 10 
Mazda CG. Headlighthiicte datas Mazda 1141 Mazdai142 12-16 1144 ei S-11 1% 2% 10 


McCANDLESS MINIATURE LAMP WORKS 
OF WESTINGHOUSE LAMP COMPANY 


165 Broadway New York, N. Y, 


2000-7 
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WESTINGHOUSE McCANDLESS MAZDA LAMPS 
FOR FLASHLIGHTS 





F. E. 334 
Opa Back 
45” Diam. 





Mazda Mazda Mazda Mazda Mazda Mazda 
No. Volts Amp. Base No. Volts Amp, Base No. Volts Amp. Base No. Volts Amp. Base No. Volts Amp. Base No. Volts Amp. Base 


| 1 2.5 .30 Min. .19 14% .60 Min. 31 6.2 .30 Min. 33 114 .70 Min. ..16 2.9 .30 Min. 11° 2.7 .30 Min. 
2 3.8 .30 Min, 35 2.8 .80 Min. 17 3.8 .30 Min. 


i: | CANDELABRA LAMPS 





STYLE G 16144 MazDA SrvLe T8 (E) Mazpa StyLe D MazpDa STYLE B Mazpa 
15 WaTTs, 15 WATTS, 15 WaTTS, «15 WarTTs, 
CANDELABRA BASE CANDELABRA BASE CANDELABRA BASE CANDELABRA BASE 
Mazda Mazda Mazda Mazda 
No. Volts Color No. Volts Color No. Volts Color No. Volts Color 

190 110 ‘Clear > 280:. 110: Clear 260 110 Clear 240 4110 Clear 
191 110 Frosted 281 110 Frosted 261 110 Frosted 241 110 Frosted 

192 115 Clear 282 115 Clear 262 115 Clear 242 115 Clear 
193 115 Frosted 283 115 Frosted 263 115 Frosted 243 115 Frosted 

2 194 120 Clear 284 120 Clear 264 120 Clear 244 120 Clear 
195 120 Frosted 285 120. Frosted 265 120 Frosted 245 120 Frosted 

196 125 Clear 286 125. Clear 266 125. Clear 246 125 Clear 
197 125 Frosted 287. 125 Frosted 267 125 Frosted 247 125 Frosted 


McCANDLESS MINIATURE LAMP WORKS 
OF WESTINGHOUSE LAMP COMPANY 






165 Broadway New York, N. Y. 
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Z WESTINGHOUSE-COOPER HEWITT MERCURY 
RECTIFIER OUTFITS 


APPLICATION 


These outfits are used for the purpose of changing 
alternating current to direct current. They cannot 
be used to change direct current to alternating cur- 
rent or to charge batteries from direct-current sup- 
ply circuits. They are intended for use only where 
alternating current is available, to obtain direct 
current necessary for the following purposes: 

Battery charging for automobiles; 

Battery charging for igniters for internal com- 
bustion engines; 

Battery charging for telephone service; 


Battery charging for signal and alarm systems; 

Battery charging for railroad car lighting; 

Battery charging for chemical work; 

Battery charging for telegraph; 

Battery charging for motor boats; 

Arc lamps for projection purposes; 

Arc lamps for moving picture machines; 

Electrolytic work and electroplating; 

Motors with battery for small medical and dental 
outfits; for graphophones, etc. 


ADVANTAGES OF THE RECTIFIER 


The mercury rectifier is a true rectifier. It acts 
as a switch, opening and closing alternate paths in 
such a manner that the two halves of the alternating- 
current waves are transformed into uni-directional 
waves, without other loss than the low electromotive 
force required to overcome the resistance of the bulb. 

These rectifiers are easy to install and require 


little space, and their first cost is low compared with 
other devices used for changing alternating current 
to direct current. They are very simple to operate, 
and have no moving parts. The regulation of 
current is effected by means of an auto-transformer, 
so that power is not wasted; the efficiency of oper- 
ation is therefore high. 


PRINCIPLE OF OPERATION 


The mercury rectifier consists essentially of a 
hermetically sealed glass bulb filled with mercury 
vapor and provided with four electrodes. The two 
upper electrodes (Fig. 1) are of graphite or other 
suitable material and the two lower of mercury. 
The graphite electrodes are the anodes; the main 
mercury electrode is the cathode; and the small one 
is the supplementary starting electrode. The 
mercury pools of the two lower electrodes are not 
in contact when the bulb is vertical, but the bulb 
is so mounted that it can be tilted to bring these two 
pools temporarily in contact for starting. 

The bulb contains highly attenuated vapor of 
mercury, which, like other metal vapors, is an elec- 
trical conductor under some conditions. The 
anodes are surrounded by this vapor. Current can 
readily pass from either of the solid electrodes to the 
mercury vapor and from it to the mercury electrode, 
but when the direction of flow tends to reverse, so 
that current would pass from the vapor to the solid 
electrode, there is a resistance at the surface of the 
electrode, which entirely prevents the flow of cur- 
rent. The alternating-current supply circuit is 
connected to the two anodes as shown in the diagram 
(Fig. 1), and as the anodes will allow current to flow 
in only one direction and oppose any current flow 
in the opposite direction, the pulsations of the cur- 
rent pass alternately from one or the other of the 
anodes into the mercury. As these currents cannot 
pass from the vapor into either anode, they are con- 
strained to pass out all in one direction through the 
mercury electrode, from which they emerge as a 


uni-directional current. The anodes of the rectifier 
thus act as check yalves, permitting current to pass 
into the mercury vapor but preventing it from pas- 
sing from the vapor to the solid electrodes. 

Before the bulb starts to rectify, there is a high 
resistance at the surface of the mercury, which must 
be broken down so that the current can pass. This 
surface resistance is called the cathode resistance, 
and it acts like an insulating 
film over the entire surface of 
the mercury. The film must 
be punctured, or, in other 
words, the resistance must be 
overcome before any current 
can pass. When once started, 
the current will continue to 
flow, meeting with practically 
no resistance as long as the 
current is uninterrupted. Any Fic. 1-D1acram or CooPpEeR 
interruption of the current, Hewitt MERCURY 

RECTIFIER BULB 
however, even for the small- 
est instant of time, permits the cathode resistance 
to re-establish itself, which stops the operation of 
the bulb. 

In order to overcome this resistance the bulb is 
tilted or shaken so that the space between the main 
and supplementary mercury electrodes is bridged 
by the mercury. Current then passes between the 
two mercury electrodes from the source of e.m.f., 
and the little stream of mercury which bridges the 
space between the electrodes breaks with a spark as 
the bulb is returned to vertical position. This 
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PRINCIPLE OF OPERATION—Continued 


spark breaks down the cathode resistance, 
after which the rectifier will continue to 
operate indefinitely as long as the current 
supply is uninterrupted and the direct- 
current load does not fall below the mini- 
mum required for the arc. 

The action of the rectifier will be better 
understood by reference to the accom- 
panying diagram, (Fig. 2), of current 
waves and impressed electromotive force. 
It should be emphasized that the whole of 
the alternating-current wave on both sides 
of the zero line is used. The two upper 
curves in the diagram show the current 
waves in each of the two anodes and the 
resultant curve III represents the rectified 
current flowing from the cathode. Curve 
IV shows the impressed alternating-current 
e.m.f. It is evident that if the part of the 
wave below the zero line were reversed, 
the resulting current would be a pulsating direct 
current with each pulsation varying from zero to a 
positive maximum. Such a current could not be 
maintained by the rectifier, because as soon as the 
zero value was teached the cathode resistance of the 
rectifier would be reestablished and the circuit would 
be broken. To avoid this condition, reactance is 
introduced into the direct-current circuit, which 
causes an elongation of current waves so that they 
overlap before reaching the zero value. The over- 
lapping of the rectified current waves reduces the 
amplitude of the pulsations and produces a compara- 
tively smooth direct current as shown in curve III. 

The complete circuit of a mercury rectifier such 
as the type AN, is shown in the accompanying 
schematic diagram (Fig. 3) of connections for battery 
charging. The alternating-current supply circuit of 
either 110 or 220 volts is connected to suitable taps 
of an auto-transformer whose terminals .are con- 
nected to the two anodes of the rectifier bulb. 
From the cathode C the current passes through the 
















AC Supply 
110 or 220 V. 






Auto 


Transformer 


Starting Resistance 
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Fic. 3—D1AGRAM OF CONNECTIONS FOR 
BATTERY CHARGING 
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Fic. 2—D1aGraM SHUWING CURRENT WAVES AND IMPRESSED 


ELECTROMOTIVE ForcF 


. 

battery to be charged and the circuit is completed 
through a connection to the middle point of the 
auto-transformer. The auxiliary starting electrode 
Sis so connected as to make it possible to produce 
alocal current between S and C. When the bulbis 
tilted a mercury contact is formed between the 
electrodes C and S and a current is established, and 
when the bulb is returned to the vertical position a 
spark breaks down the cathode resistance and the 
bulb starts into operation. 

Fig. 4 shows how the same result is attained and 
at the same time the bulb tilted by means of a mag- 
net. When the two portions of the mercury come 
together they short-circuit the tilting coil and so 
reduce its pull to zero. The bulb promptly swings 
back and breaks the mercury bridge, producing the 
required spark. 

Bulbs—The bulbs used in Westinghouse mercury 
rectifiers are of glass. The terminals are sealed in 
and the bulb is charged with mercury, exhausted 
and sealed. In operation a certain amount of heat 







A.C. Line 
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Magnet 
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Fic. 4—TypicaL DIAGRAM OF CONNECTIONS FOR 
AUTOMATIC STARTING 
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PRINCIPLE OF OPERATION—Continued 


is developed and a portion of the mercury is evapo- 
rated. This increases the vapor pressure inside of 
the bulb. The bulb is made with a sufficient 
amount of surface to act as a condenser for the 
mercury vapor, and this condensation serves to 
maintain a low operating temperature. The bulb is 
the only part of the rectifier outfit that requires 
renewal. 


The bulb is mounted in a cradle which is con- 
nected to a handle or an automatic tilting device. 
The bulbs are rated by their direct-current voltages 
and current rating, and can be used on any 
commercial frequency. The maximum rating of 
the bulb should not be exceeded. The terminals of 
the electrodes, outside of the bulbs, are provided 
with metal caps to which the connections are made. 


NOTES ON CHARGING LEAD BATTERIES 


The instruction book accompanying the battery 
should be carefully followed. 


The ideal conditions for a lead battery are to have 
it fully discharged before recharging, yet never to 
have it remain partly discharged. It deteriorates 
if allowed to remain partly discharged, yet as each 
charge causes some deterioration charging ought 
to be done as infrequently as possible. In practice 
these conditions are obviously impossible to obtain. 
It is advisable to recharge the battery whenever it 
is likely to remain out of use for some time, and not 
to recharge it if the amount of charge remaining is 
sufficient for the prospective run. 


Charge Characteristic—Battery makers often 
recommend a high charging rate and a low finishing 
rate, with one or more steps between. This merely 
represents a convenient approximation to the ideal 
charge, the tapering characteristic, as the gradually 
tapering charge cannot be obtained with most types 
of charging apparatus. Mercury rectifier outfits 
produce a tapering charge automatically, and the 
directions for changing the charging rate may be 
disregarded. 

A constant charging rate, occasionally desirable 
when a hurry charge is needed, can be obtained by 
raising the setting of the dial switches as the charge 
proceeds. No attempt should be made, however, 


to operate at a higher current than the rating of the 
outfit. 

Termination of Charge—When great precision is 
required the charge must be stopped when hydro- 
meter, thermometer and voltmeter readings indi- 
cate a full charge according to the instructions of 
battery makers. Where less care is considered 
necessary the voltmeter readings alone may be used 
as a guide, though this method should be checked 
occasionally by more complete readings, probably 
at the end of the gassing charge, once every two 
weeks, at which time it is well to inspect all cells. 

A third method, which is still less exact, is to set 
the rectifier so that it will cease to rectify when the 
cell voltage is near to maximum possible value. If 
this is done the rectifier should either be discon- 
nected by hand when the charge is complete or by 
a time switch. In no case should the ability of the 
rectifier to drop out at the completion of the charge 
be relied upon without other means for positively 
disconnecting it from the circuit. This is necessary 
because of the fact that both the alternating-current 
line voltage and the condition of the battery are 


variable and often unknown. 

In case entirely automatic charging is desired, the 
Westinghouse Time Switch Style No. 152526 must 
be used to end the main charge at a given hour and 
to prevent accidental overcharge. 


FREIGHT CHARGES 


To the net price of each outfit and low-tension 
Cooper Hewitt rectifier bulb delivered, by freight in 
any zone there must be added the amount shown in 
the price tables. 

The price on all shipments f.o.b. cars Works is 
the net price plus Eastern zone freight. When ex- 
press shipment is specified by a customer, the price 
f.o.b. cars Works or warehouse is therefore the net 
price plus Eastern zone freight, and the price f.o.b. 
customer’s city is the net price plus Eastern zone 
freight plus express charges. 

Eastern Zone—The Eastern Zone includes all 
points on or east of the west bank of the Mississippi 
River and all territory east of a line beginning at the 
intersection of a point where the 95th meridian of 
longitude crosses the headwaters of the Mississippi 


River, thence forth on said meridian to the Canadian 
boundary. 

Central Zone—The Central Zone includes all 
points in North Dakota, South Dakota, Nebraska, 
Kansas, Oklahoma, Texas, Colorado, and points in 
Minnesota, Iowa, Missouri, Arkansas, and Louisana 
west of the Mississippi River, also the Panama 
Canal zone including the cities of Colon and Panama. 

Western Zone—The Western Zone includes all 
points in Arizona, California, Idaho, Montana, New 
Mexico, Nevada, Oregon, Utah, Washington, and 
Wyoming. 

Hawaiian Islands and Alaska—Prices for Hawaiian 
Islands and Alaska are f.o.b. point of ocean ship- 
ment (zone freight being added), the ocean freight 
to be paid by customer. 


DELIVERY 


All quotations and sales are f.o.b. cars at zone delivery rates, 
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FRONT VIEW 


Type W rectifier outfits are designed to furnish a 
small, light inexpensive outfit, for use where frequent 
adjustment is not necessary, as where the same 
battery will always be charged. 

The type W outfit is not automatic in operation, 
that is, it will not start itself or stop itself, and if 
the line voltage fails temporarily the rectifier will 
not restart itself. To start it the bulb must be 
tilted by hand by means of the tilting handle. 

Adjustment—The regulation link connectors con- 
trolling transformer taps are provided by means of 
which the outfit can be adjusted to deliver approxi- 
mately normal current to any number of cells within 
its rating on any line voltage within 10 per cent of 
j normal. The current automatically tapers as the 
it charge progresses, so that the charge finishes at 
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TYPE W OUTFITS 
FOR CHARGING VEHICLE BATTERIES 
Lead or Edison Celis 





REAR VIEW 


Type W 30-AMPERE RECTIFIER 


Construction—Type W outfits are so mounted 
on a solid cast iron frame that the minimum of 
space is used. The bulb is completely protected 
from the front as no portion of it extends beyond 
the frame. ‘The tilting device is easily manipulated 
the bulb being returned to normal position by a 
spring which holds it there during operation. 

The starting switch, link connectors, terminals 
and fuses are mounted on a slate panel on the front 
of the outfit, easily accessible. 

These outfits are suited for floor mounting only 
and are shipped drilled for the mounting of meters. 
—Use Style No. 185394, type FW .ammeter, and 
Style No. 185403, type FW voltmeter. 


{ me a low rate as recommended by battery manu- 

| Bayt a facturers. 

i ay PRICES AND RATINGS 

i Cy List price includes outfit complete with one bulb, ammeter and voltmeter, Style number does 


not include meters. 





: 

——aAppD FREIGHT ———— 
1 i : A.C. Number of Number of DEG D. C. Approx. Wr. Les. . Eastern Central Western 
f r ae ae Volts Lead Cells Edison Cells Volts Amps. Net Shipping List Price Zone Zone Zone 

RY 90 110 38 to 46 56 to 66 76 to 120 30 190 280 $225 00 6 50 16 OO 27 0 
tt 233908 220 38 to 46 56to66 76t0120 30 175 265 225 00 * 50 *i6 oo oq 00 
fi For special ordering instructions see last page. 
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TYPES AA AND AN OUTFITS 
FOR CHARGING LEAD-CELL VEHICLE BATTERIES 





Type AA or AN BaATTERY-CHARGING 
OUTFIT 


The type AN outfit is not automatic in operation; 
that is, it will not start itself or stop itself, and if the 
line voltage fails temporarily, the rectifier will not 
restart itself. To start it, the bulb must be tilted 
by hand, by means of a tilting handle. 

The type AA outfit has the same features as the 
type AN and in addition a tilting magnet for auto- 
matic starting, and a relay circuit-breaker. In case 
of a failure of the line voltage, which will stop the 
rectifier, the cutout closes the tilting transformer 
circuit so that the rectifier is ready to restart itself 
when the voltage is again applied. In case of ex- 
cessive direct-current the cut-out coil opens the 
circuit-breaker contacts. 

Charge Characteristic—The reactance for both 
types is so designed as to give the proper charge 
characteristic for lead batteries without changing 
the position of the cial switches during the charge, 
if the line voltage remains constant. With proper 





Tyre AA RECTIFIER, 
COVER REMOVED 


setting, the charging current tapers off from 30 
amperes to 5 or 6 amperes as the battery voltage 
rises. This feature should not be depended on, 
however, to terminate the charge, because of the 
uncertainties of alternating-current voltage and 
variations in the condition of the battery. A posi- 
tive disconnection of the rectifier, either by hand 
or by means of a time switch is essential. If the 
circuit is opened by a time switch and the charge is 
found to be incomplete, it can be completed in a 
comparatively short time when attendance is avail- 
able. c 

Adjustment of voltage or charging current is 
made by means of the two dial switches, which con- 
trol the connections to the reactance coil and to both 
the primary and secondary of the auto-transformer. 
Part of the reactance is always in series with the 
primary circuit and acts as a balance, raising the 
secondary voltage as the current diminishes. 


PRICES AND RATINGS 


Scvyle number and price include outfit complete 
with one bulb. The outfit is enclosed in a properly 
ventilated iron case and the leads are brought out 
through suitable bushings. This gives complete 


60-Cyc 
A.C. No. of DC? Dic. 

Style No. Type Volts Cells Volts Amperes 
145578 AN 110 14 to 32 28 to &5 30 
145579 AN 220 14 to 32 28 to 85 30 
145580 AN 110 20 to 44 40 to 120 30 
145581 AN 220 20 to 44 40 to 120 30 
145582 AA 110 14 to 32 28 to 85 30 
145583 -AA 220 14 to 32 28 to 85 30 
145584 AA 110 20 to 44 40 to 120 30 


145585 AA 220 20 to 44 40 to 120 30 


protection to the bulb. The rectifier is entirely 
self-contained and no [ive parts are exposed. 
Instruments should be ordered as separate items, if 
desired, or an instrument panel as listed. 


le Cutfits 
ADD FREIGHT 

Approx. WT. LBs. Eastern Central Western 
Net Shipping List Price Zone Zone Zone 
385 485 $340 00 $6 00 $14 50 $25 00 
385 485 340 00 6 00 14 50 25 00 
475 575 380 00 6 00 14 50 25 oc 
475 575 380 00 6 00 14 50 25 00 
410 520 3860 00 6 00 14 50 25 00 
400 510 360 00 6 00 14 50 25 00 
500 600 400 00 6 OF 14 50 25 00 
500 600 400 00 6 C 14 50 25 00 


For special ordering instructions see /ast page. 
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le TYPE AE OUTFITS 
| } FOR CHARGING EDISON-CELL VEHICLE BATTERIES 


The type AE rectifier outfits are similar to the 
type AA but designed particularly for storage bat- 
teries of the Edison type. The standard outfits are 
for use with batteries of 20 to 60 cells. 

The rectifier is self-starting like the type AA and 
must be stopped either manually or by means of a 
time switch. 

A panel, Style No. 159321, containing line switch, 
fuses and overload circuit-breaker, ready to con- 
nect to alternating-current line, is included in style 
number and list price of the type AE outfit. © This 
panel is mounted on the rectifier. 

Charge Characteristic—The outfit is intended for 
charging Edison cells and the reactance and trans- 
former are proportioned so that a charge which 
starts at about 50 amperes will finish at between 30 
and 35 amperes without change of dial settings. 

Adjustment—Very exact current adjustment can 
be obtained, as the outfit has 49 points of regulation. 





Type AE OUTFIT 


PRICES AND RATINGS 


; Style number and price include outfit complete This gives complete protection to the bulb. The 
with one bulb and control panel. The outfit is rectifier is entirely self-contained and no live parts 
enclosed in a properly ventilated iron case and the are exposed except on the panel. 


leads are brought out through suitable bushings. 
ADD FREIGHT 








A.C No. of D.Ge D.C. Approx. WT. Lzs. __ ; Eastern Central Western 
Sryte No. Volts Cells Volts Amps. Net Shipping List Price Zone Zone Zone 
1é £699 i110 20 to 60 30 to 120 50 800 1000 $500 00 $10 00 $25 OO $50 OO 
154610 220 20 to 60 30 to 120 50 800 4nn0 500 00 10 00 25 00 50 OO 
1 
Ne 
ee 
iy 
Cay | ‘ 
i 
wi} 
mine Mf 1105-6 
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TYPE E OUTFITS 
FOR CHARGING IGNITION AND LIGHTING BATTERIES 





LARGE Capacity Type E 5 AND 10-AmpP. 
OUTFIT WITH METER 


Type E outfits for charging starting, lighting and 
Anition batteries, are intended for the use of garage 
and service stations where the number of batteries 
to be charged is constantly varying. 

Owing to the small size of this type, the outfit is 
arranged for wall mounting. An iron frame with 
four feet is provided for this purpose and serves to 
support a slate panel carrying the bulb, switches, etc. 
On all except the largest outfit the transformer is 
also mounted on this frame, thus making the outfit 
entirely self-contained in one mounting. In the 
case of the largest outfit listed, the transformer is 
mounted separately in end caps and a terminal 
board is provided on the outfit to which it is to be 
wired, when installed. 

All outfits can be used on either 110 or 220-volt 
circuits by changing link connections on the front 
of the panel. All are also provided with an alter- 
nating-current line switch and a direct-current fuse. 
A tilting handle is provided for hand-starting and 
the operation is non-automatic. 

The small 5-ampere outfit Style No. 152999, is 
designed primarily for the individual user or small 
garage where only one or two three-cell batteries or 
one six-cell battery need to be charged at once. 
The low current rate is suited to the smaller size 
batteries, notably those used on motor-cycles. 
From one to seven lead cells can be charged by con- 





Tyrer E 10-Amp. OuTFIT, STYLE No. 154611 
WITH METERS 


necting to the proper terminals on the panel. The 
charging current is maintained automatically at 4% 
to 5 amperes throughout the charge. 

The small 10-ampere outfit Style No. 154611, 
is similar except that the current can be adjusted 
by means of three small dial switches. This outfit 
will charge 3 to 10 lead cells and is particularly 
suited to the individual user or the small garage. 
Three 3-cell lead batteries can be charged at once 
in series from it. Provision is made for mounting 
both a type AW voltmeter and ammeter if desired. 

The larger 5 and 10-ampere outfits are especially 
designed for use in garages that have a considerable 
number of batteries to charge at one time. Because 
of the widely varying conditions to be met they 
have been made as flexible in control as possible. 
No series resistance is used, so the efficiency is 
higher than could be obtained by any other means 
for this service. 

In the case of the four larger type E outfits pro- 
vision is made for mounting a type AW ammeter 
on the panel if desired. No voltmeter mounting 
is provided for, as the total direct-current voltage 
is valueless where a number of separate batterics 
are charged in series. A portable voltmeter (such 
as the type PW) is recommended for measuring the 
voltage of the individual batteries. 


PRICES AND RATINGS 
Style number and price include outfit complete with one bulb. Meter is not included and should 


be ordered as a separate item if desired. 


Approx. WT. LBS. 


AC? No. of p.C. D.C. 
Style No. Volts Cells Volts Amps. 
152999 110 or 220 1 to 7 2 to 16 5 
222305 110 or 220 1 to 18 2 to 45 5 
222306 110 or 220 1 to 36 2 to 85 5 
154611 ‘110 or 220 3 to 10 6 to 28 10 
222307 110 or 220 1 to 18 2 to 45 10 
222308 110 or 220 1 to 36 2 to 85 10 


ADD FREIGHT 


Ship- Eastern Central Western 
Net ping List Price Zone Zone Zone 
70 130 $100 00 $2 00 $7 25 $11 37 
100 160 175 00 2 00 7 25 11 37 
100 160 190 00 2 00 7 25 11 37 
85 145 155 00 2 00 7 25 Lis 37 
100 160 190 00 B00 OTL Ab 11 37 
115 175 220 00 2 00 7 25 11 37 


Outfits of this type can be furnished for special uses where higher direct-current voltages are required; for instance, for operating 
small 110-volt direct-current motors. Prices on these special outfits furnished on application. 


1105-8 
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Intelephone workit 
is essential that cur- 
rent pulsations be 
eliminated as far as 
possible and that the 
battery circuit be in- 
sulated from the sup- 
ply circuit so that 
disturbances due to 
grounds on the alter- 
nating-current line 
willbeavoided. The 
type AT rectifier out- 
fit has been designed 
with these points in 
view. The outfits in- 
clude damping coils 
to eliminate all noise 
due to pulsations of 
battery voltage dur- 
ing charging. The 
usualauto-transform- 
er is replaced by a 
two- winding trans- 
former to insulate the 
telephone circuit from 
the supply circuit. 
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TYPE AT OUTFITS 
FOR CHARGING TELEPHONE BATTERIES 





50-AMPERE OUTFIT 


Larger Outfits 


sible the use of the outfit for charging either 11 or 
17 cells, but the dial steps are especially propor- 
tioned for the number of cells for which the outfit is 
primarily listed, and the regulation of current is not 
as close on the other number of cells. 


10-Ampere Outfits 


The 10-ampere 
type AT outfits 
are in general ap- 
pearance similar 
to the standard 
type E outfits. A 
slate panel carry- 
ing the control 
switches, meters, 
line switch, bulb, 
etc., is mounted 
together with the 
transformer and 
sustaining coil on 
a frame arranged 
for wall mounting. 
Electrically the 
outfits are simi- 
lar to the larger sizes of this type, except that 
the standard outfit is for 11 cells only. Panels are 
drilled and wired for meters as in the case with the 
type E outfits. Two four-point dial switches are 





10-AMPERE OUTFIT 





















The 20, 30, 40, and 50-ampere outfits are de- 
signed for lead batteries of 11 and 17 cells in 
series. The rate of the charge can be adjusted and 
will be practically constant for any setting of the 
regulating dials. The rectifier is not self-starting. 

Regulating dials are provided giving 15 points of 
current adjustment. 

Link connections are also provided for adapting 
the outfit for use on either 110 or 220-volt circuits. 

These outfits are primarily designed and the dial 
switch steps suitably proportioned for charging one 
particular number of cells, either 11 or 17 as listed. 
Link connections are provided which makes pos- 


provided for current control and snap switches for 
the alternating-current and direct-current lines. 


Link connections are provided whereby the trans- 


former connections can be changed for operation on 


either 


110 or 220-volt circuits. 


A special knife 


switch is provided which is used to transfer the am- 


meter from the direct-current circuit of the outfit 


to theload circuit, thus permitting the reading of 
both charge and discharge current when the bat- 


tery is floating on the line. 


PRICES AND RATINGS 


Style number and price include outfit complete 
with one bulb. The outfit is enclosed in a properly 
ventilated iron case and the leads are brought out 
through ‘suitable bushings. This gives complete 


protection to the bulb. 


The rectifier is entirely 


self-contained and no live parts are exposed. 
Instruments should be ordered as separate items, if 
desired, or an instrument panel as listed. 


APPROX. WT. LBS. 


ADD FREIGHT 
















; AGG. No of D.C: DiC: 
Style No. Volts Cells Volts Amps. 
220241 110 or 220 11 only 22 to 30 10 
220243 110 or 220 11 (or 17) 22 to 45 20 
220244 110 or 220 17 (or 11) 22 to 45 20 
220245 110 or 220 11 (or 17) 22 to 45 30 
220246 110 or 220 17 (or 11) 22 to 45 30 
220247 110 or 220 11 (or 17) 22 to 45 40 
220248 110 or 220 17 (or 11) 22 to 45 40 
220249 110 or 220 11 (or 17) 22 to 45 50 
220250 110 or 220 17 (or 11) 22 to 45 50 


Ship- : Eastern Central Western 
Net ping List Price Zone Zoe Zone 
385 485 $155 00 $6 00 $22 50 $36 65 
385 485 310 0O 6 00 22 50 36 65 
385 485 31000 6 00 22 50 36 65 
450 550 355 00 6 00 22 50 86 65 
450 550 355 00 6 00 22 50 36 65 
775 975 475 00 6 00 22 50 36 65 
775 975 475 00 6 00 22 50 36 65 
700 900 535 00 6 00 22 50 36 65 
700 900 535 00 6 00 22 50 86 65 


For special ordering instructions see last page. | 
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TYPES AL AND WL OUTFITS 


FOR MOTION PICTURE PROJECTION 





ois a 


Type WL RECTIFIER Type AL REcTIFIER 


The motion picture industry now recognizes the control of arc current and in which all parts are 
advantages of direct current over alternating for totally enclosed. In the type WL outfit these two 
arc lamps for projection work. The greater ease of features are eliminated for the sake of simplic’ty 
focusing, greater light efficiency, less delicate and and lower first cost. Both are automatic in start! Ig, 
hence less frequent adjustment of carbons, steadier both are equipped with ready means for operating 
light, greater economy of carbons, greater maximum __ the arc on A. C. in case of temporary lack of a bith, 
light intensity and decreased breakage of condenser and in both the regulation is automatically accom- 
lenses are established advantages. plished without loss of power by means of reactance. 

Where the supply is alternating current, the While the type WL outfit ata very much lower {rst 
mercury arc rectifier is the most compact, least cost has a higher efficiency, about 72 per cent, anda 
expensive and most efficient form of converter. higher power factor, about 70 per cent, the type 

Two types are offered. The type AL outfit is AL outfit still has application because of its greater 
the earlier form, which includes a dial switch for flexibility and because all parts are enclosed. 


PRICES AND RATINGS 


Type AL 
——-WEIGHT-—-——. 

Style No. D.C. Amps. D.C. Volts A.C. Volts Net Shipping List Price East Zone Cent.Zone West Zone 
111125 30 55 110 510 610 $325 OO $6 OO $14 50 $25 OO 
111126 30 55 220 510 610 325 00 6 00 14 50 25 00 
186049 40 55 110 800 1000 400 00 6 00 14 50 25 0O 
186050 40 55 220 800 1000 400 00 6 0O 14 50 25 00 
186051 50 55 110 800 1000 480 00 6 00 14 50 25 00 
186052 50 55 220 800 1000 480 00 6 00 14 50 25 00 

Type WL 
252694 30 55 110 250 350 150 0O 4 50 8 50 18 00 
252695 30 55 220 250 350 150 00 4 50 8 50 18 00 
252696 40 55 110 325 425 250 00 4 50 8 50 18 00 
252697 ' 40 55 220 325 425 250 00 4 50 8 50 18 00 
252698 50 55 110 350 450 260 00 4 50 8 50 18 00 
252699 50 55 220 350 450 260 00 4 50 8 50 18 00 


1105-10A 
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Type 


Type 


Besa 


eel 
Gi 


*These dimensions are for reference only; 


e©oo00o0o0o0 000 00 


o00o0o0o 000 0000 


OD -O70 16 .ono 


Types AA, AE, AL, AN anp AT 


Style ——— DIMENSIONS IN INCHES 
« a 


No. 
145582-A 
145583-A 
145584-A 
145585-A 


154609-A ) - 
154610-A s 56 


111125-A ) J 
111126-A j 4416 


186049 ) 
186050 


44% 


186051 56 
186052 
145578-A 
145579-A : 
145580-A { 44 76 
145581-A 





Tyrr AT 10 Amp. StyLe No. 220241 


Style No. A 

152999 131% 
154611-A 143% 
222305 143% 
222306 143% 
222307 14%% 
222308 1434 


coooooo0a0000 
eo0o0000000000 
o0o000 000 0000 
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OUTLINE DIMENSIONS 


oo0ooo0o0 0000000 
o00o00 00 00000 


Cc 


165% 


19 
19 
19 
19 
19 


for official dimensions apply to the nearest district office. 
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4 1 
4 1 
h 1 
4 1 
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Style 
No. 
220243 
220244 
220245 
220246 


220247 
220248 
220249 
220250 


225658 
225659 


233907 
233908 


252694 
252695 


252696 
252697 
252698 
252699 


Types W anp WL 


mm 
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———DIMENSIONS IN INCHES-—— 
A Cc 


20 5% 16 
2134 18 
13 1% 
17 834 
18 12% 
24 11% 





K L 
15% 1% 
17% 14 
17% 1% 
17% 1% 
1734 1% 
17% 1% 

1105-13 








January, 1920 


Westinghouse Cooper-Hewitt Rectifier Outfits 






Section 7-B 


ACCESSORIES 





INSTRUMENT PANEL 


INSTRUMENT PANEL 


Measuring instruments are not supplied regularly 
with rectifier outfits because most electric vehicles 
are equipped with meters that are sufficiently ac- 
curate for charging purposes. Where meters are re- 
quired with any of the type A rectifiers, an instru- 
ment panel should be ordered. This is a neat slate 
panel equipped with a type AW ammeter, a type AW 
voltmeter, and a double-pole switch, arranged to be 
attached to the top of the frame of any of these 
outfits. The panel may be purchased separately 
and mounted after the rectifier is installed if desired. 


TIME SWITCH 


Where batteries are to be charged at night or at 
times when attendance is not available, a time switch 
should be used to terminate the charge at a prede- 
termined time. Incase it is found that the charge is 
not complete, it can be completed in a comparatively 





Time SwitcH 


short time when attendance is available. Theswitch 
consists of a 75-ampere type F carbon break circuit- 
breaker enclosed in a cast-iron case and arranged to 
be tripped by the alarm mechanism of a clock. 


Style No. Description List Price 
124967 Meter panel for Style Nos. 220243, 220244, 220245, 220246, 145578, 145579, 145582, 145583, 111125, 

or 111126 $27 OO 
124968 Meter panel for Style Nos. 145580, 145581, 145584 or 145585 27 00 
152526 Time switch for use with all types of rectifier outfits 10 OO 
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Section 


Style No. 
125185 
125186 
222324 
242127 
222323 
252487 
231580 
157957 
114847 


Complete information regarding the source of 
supply and the type and size of battery to be 
charged, or the nature of the load if not a battery, 
should be furnished when ordering a rectifier. 

\Outfits, as listed in this catalogue are for use on 
60-cycle circuits. 


res 
T 


10 AMPERES 
STYLE No. 222324 


Vv 


7- 


B 
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RECTIFIER BULBS AND RENEWALS 


The guaranteed average life of the bulb under normal operating conditions is 400 working hours. 








30 AMPERES 
STYLE No. 157957 





5 AMPERES 
STYLE No. 125185 


SPECIFICATIONS AND LIST PRICES 


Description List Price 
Bulb for type E outfit, Style No. 152999 $10 OO 
Bulb for type E outfit Style No. 154611, 222305 and 7, 220241 11 00 
Bulb for type E outfits Style No. 222306 and 8 11 00 
Bulb for type WI outfit 7 50 
Bulb for 15-ampere type W outfit 14 00 
Bulb for 30-ampere type AL outfit 21 00 
Bulb for 30-ampere type W outfit 21 00 


Bulb for 30-ampere type AA, AN, or 20 and 30-ampere type AT outfit 21 OO 
Bulb for 50-ampere type AE or 40 and 50-ampere type at AT, AL and 


WL outfit. 37 00 


30 AMPERES 
STYLE No. 231580 


January, 1920 








5 AMPERES 
STYLE No. 242127 


ADD FREIGHT 


Eastern Central 
Zone Zone 
$ 75 $1 50 
715 1 50 
15 1 50 
20 40 
75 1 50 
75 1 50 
75 1 50 
75 1 50 
75 1 50 


SPECIAL ORDERING INSTRUCTIONS 


Similar outfits can be furnished desired: 


for other frequencies on application. 


Western 
Zone 


$3 00 
3 00 
3 00 

60 

3 00 

3 00 

3 00 

3 00 
3 00 


Time Switch—The time switch for terminating 
the charge at a definite hour should always be 
ordered when automatic termination of charge is 


1105-12 
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Hlectric Fans Section 8-A 


ELECTRIC FANS 


SEASON OF 1920 


Westinghouse fans continue to hold the enviable 
position in the market that they attained on the 
introduction of drawn-steel construction a few years 
ago. 


Today there are other drawn-steel fans on the 
market, but Westinghouse still holds first place for 
beauty of shape and finish, economy, quietness, and 
low maintenance cost. 

Tite attractive appearance of Westinghouse fans, 
due to the symmetry of the drawn steel motor and 
base, is universally conceded. The same feature 
that gives the pleasing smooth surface and makes 
possible the attractive finish, gives added strength 
and a marked reduction in weight—a point of 1m- 
Eee from the standpoints of freight and hand- 
ing. 


Low maintenance cost and durability appeal to 
the thoughtful user. A Westinghouse fan does not 
trouble the user with maintenance expense. An 
oiling once a season is all that is required to keep 
the fan in good condition for years. 


In all other respects also—their strong guard, 
their protecting felt base, covering the entire bottom 
of the fan, their perfect oiling system, their adapta- 
bility for either desk or bracket mounting—Westing- 
house drawn-steel frame fans are unquestionably 
the most completely developed and satisfactory 
fans on the market. 


A New Type of Winding 


A notable advance has been made in the design 
of the single-phase alternating-current induction 
motors in the 12-inch and 16-inch fans. This new 
design gives a wider range of operating speeds than 
has hitherto been found possible even with a split- 
phase winding, which uses reactance and resistance 
to secure a modified form of three-phase current, 
and requires considerable energy in the resistance 
and reactance coils without a corresponding gain in 
the efficiency of the motor. 


The new Westinghouse design uses a current trans- 
former in the base of the motor in place of a choke 
coil. The starting winding is energized by. this 
transformer and is in the circuit continuously, no 
centrifugal switch being used. The proper design 
of this transformer makes it possible to vary the 
speed of the motor within wide limits without 
sacrificing the starting voltage and therefore the 
starting torque, a deficiency of other types of single- 
phase fan motors. 


This change will be appreciated, by fan users, for 
it renders the motor less liable to injury through 
lack of attention or careless handling. The centri- 
fugal switch used in the past, with its simple and 
rugged construction, produced a fan motor requiring 
less power than other motors of the same size. The 


new design is a distinct step in advance; the power 
input is slightly greater but the efficiency is increased 
accordingly, with the added advantage of greater 
speed change and the impossibility of burning out 
the starting winding of the motor, except under the 
most abnormal conditions. 


Discontinued Types 


To conserve materials by reducing to a minimum 
the number of styles of fans to be carried in stock, 
the manufacture of several styles of fans for which 
there has been little general demand has been 
discontinued. These styles will be supplied only 
until present stocks are exhausted, as noted in the 
tables. 


Packing 


All fans are packed in strong substantial boxes, 
held in place by substantial braces. 

Every package contains a gaurantee card and a 
card giving full instructions for operation and care. 

Dimensions of packing cases are given in the fol- 
lowing table. 


DIMENSIONS OF SHIPPING CASES—INCHES 
Diameter 

Type Inches Complete in One Box 
8 > 3 


10144x 749x12% 


Non- 10 PARI X1ESG OG | cto ee cues otetet 
Oscillating ) 12 PMD Dred Tilt ty held ron errs 
16 W2ee xe. KL ofatods Sas eee 
(10 144x1114x16__ edhe. 
Oscillating { 12 {SiGxi Si xl Gyeiuion . te ee eee ‘ 
16 9 Se TARDE OTT Wcicuce f.cleReee 

12 PO EUATLIS OMG 4 ocpes coins 
Exhaust {1 STUER ge) LL eo ee ae 


For Motor Body For Stem, Etc. 


Gyrating Ceiling 2534x1534x1914 43144x 314x3 


Ceiling 56 17 x14 x14 44 x9 x9 


Guarantee 


The company agrees with the purchaser of each 
Westinghouse fan to make good by repair or replace- 
ment, when delivered at the factory(Newark, N.J.) 
or at a Westinghouse service repair shop*,transport- 
tation prepaid, any defect in material or manufacture 
of such a fan not caused by misuse or neglect, pro- 
vided that the original factory nameplate shall be 
om such fan motor at the time the claim is made 
and that all defective parts shall be referred to the 
Company before any claim for repair or replace- 
ment shall be allowed. No claim will be considered 
for defective fans when customers tamper with 
them, or attempt repairs on them without written 
authorization from the Company. _Itis also re- 
quired that the fan motor shall have been operat- 
ed on circuits corresponding to the nameplate 
marking of the motor. This guarantee continues 
for one year from date of sale to user. 

*For addresses, see inside front cover. 


300—1A 
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WESTINGHOUSE WHIRLWIND 8-INCH FANS 





A. C. WHIRLWIND FAN 





This is an 8-inch fan at a popular price. Such Finish—Dull black on all parts. 
a fan finds a large field of usefulness in homes and Speeds—One only. 
h offices where low cost is of importance. It has the Control—Separable plug to turn current on or off. d 
fi iy same pleasing outlines as the. more expensive fans, Lubrication—Grease cups with spring-operated 
ws) its low price being due to the absence of speed con- felt wicks, requiring attention only once a season. 
f iV trol switch, highly polished blades, and the omission Guard—Of steel supported by pressed steel arms 
i of other refinements not required for durability. Hinge Joint—Fan can be tilted 15 degrees for- 
I Construction—Base, motor body and end brackets ward, or 90 degrees backward for wall mounting. 
“are of drawn steel, blades and guard of steel. Adjustment clamped by a wing nut. 


\, 300-24 
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WESTINGHOUSE WHIRLWIND 8-INCH FANS—Continued 





D. C. WHIRLWIND FAN 





Packing—Each fan is packed in a separate box. Style Number and Price include fan complete 
Standard package consists of ten fans. Bulk pack- with separable attachment plug and 6-foot cord. 
age consists of five standard packages. 


Number Watts at Cu. Ft. of Approx. W7T., Lp. Net 

Frequency ° High Average Air per Boxed Retail 

Cycles Blades Volts Speed* R.P.M.* Minutet Net Each Style No. Price 

60 4 100-120 30 1575 345 5% 11 280598 $11 00 

50 4 100-120 27 1900 415 5 11 274733t 11 00 
40 4 110-125 40 1840 405 5 10 | 

25-30 4 100-125 sey 1800 395 5 107" 7 280698t 11 00 
D.C 4 100-125 33 1950 425 5 10) 44J 


*Watts, speed, and air delivery may vary 10 per cent from figures given. 
+For method of measuring air delivery see page following Ceiling Fans. 
30-Volt D. C. Fans—Fans for 24 to 32 Volts D. C. will be furnished at same prices as 100-125-Volt D. C. fans. 
220-Volt Fans { For 220-volt A.C. fans add $2.00 to retail prices given above. + 
For 220-volt D.C. fan add $2.50 to retail prices given above. 
tThese fans have series motors. 


Order by Style Number 


300-3A 





1232 


Section 8-A 


Westinghouse Electric Kans 
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10-INCH DESK-AND-BRACKET FANS 





OSCILLATING 10-INCH A. C. FAN 


Construction—Base, motor body and end brackets 
are each drawn from a disc of 5-64-inch sheet steel, 
except the frame part of the oscillator in which a die 
casting forms the motor body and oscillator case. 
The oscillating mechanism is the same as that on the 
larger fans, except it is more compact. Induction 
motors used for 60-cycle fans, series motors for 40- 
cycle, 50-cycle, and 25-30-cycle A.C. and D.C. fans. 


Finish—Standard finish is dull black, smooth and 
lustrous—no joints, ridges, or rough spots, Fan 
blades are steel, zinc plated, polished, and lacquered. 
This new finish must be seen to be appreciated. It 
is a beautiful blue white, surpassing polished nickel. 
Guard is steel, finished dull nickel and lacquered. 


Speeds—Three—1. Off; 2. 
Medium speed; 4. Low speed. 


High speed; 3. 


Bearings—On non-oscillator, ‘‘Westinghouse 
Bronze” bushings—cast into housings which are 
screwed to the motor frame and bracket to assure 
proper alignment of the rotor. Oscillating fans have 
bearing cast directly into the frame and bracket. 


Lubrication—Grease cups with spring-operated 
felt wicks, requiring attention only once a season. 


Hinge Joint—Non-oscillating fan can be tilted 15 
degrees forward or 90 degrees backward. Osillat- 
ing fan can be tilted 20 degrees forward or backward 
in desk position, and 20 degrees forward in bracket 
position, with a set screw to prevent slipping beyond 
this angle. Adjustment clamped by a wing nut. 


Arc of Oscillation—90 degrees as shipped. Can 
be changed easily to 45 degrees. 


Style Number and Price include fan complete with 
separable attachment plug and 8-foot cord. 
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40-INCH DESK-AND-BRACKET FANS—Continued 





Non-OscILLaTING 10-Incu D,C, Fan 


PRICES 
= Number Watts at Cu. Ft.of | Approx. WT. Net | 
sTEQUERCY. of Volts High Average Air per Ls. Style No. Retail Price 
Cycles Blades Speed* R.P.M.* Minutet Net Boxed 
Non-Oscillating Fans 
60 4 100-120 32 1450, 1250, 1000 3550 7 16 2.41842 $22 50 
50 4 100-120 33 1550, 1400, 1250 540 7 16 274734t 22 50 
40 4 110-125 25 1400, 1300, 1200 485 6 15 
25-30 4 100-125 29 1425, 1275, 1125 495 6 15 272852 22 50 
De. 4 100-125 33 1650, 1450, 1250 425 6 15 
Oscillating Fans 
60 4 100-120 34 1450, 1250, 1100 550 9 191% 241853 27 00 
50 4 100-120 34 15257 1875)/1225 530 9 191 27473 5f 27 00 
40 4 110-125 26 1375, 1275, 1175 475 84 isl, 
25-30 4 100-125 30 1400, 1250, 1100 485 814 181% 272854t 27 00 
1 BS J 109-125 35 1625, 1525, 1225 $65 814 184 


*Watts, speed, and air delivery may vary 10 per cent from figures given. 
{For method of measuring air delivery see page following Ceiling Fans. 
920-Volt Fans { For 220-volt A.C. fans add $2.00 to retail prices given above. 

For 220-volt D.C. fans add $2.50 to retail prices given above. F 
30-Volt D.C. Fans—Fans for 24 to 32 Volts D.C. will be furnished at same prices as 100-125-volt D.C. fans. 
220-Volt and 30 volt fans are not usually carried in stock. 

These fans have series motors. 


Order by Style Number 
300-5A 
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12-INCH AND 16-INCH DESK-AND-BRACKET FANS—Continued 


Construction—Base, motor body and end brackets 
are each drawn from a disc of 5/64-inch sheet steel. 
Induction motors used for 60-cycle, 50-cycle and 40- 
cycle A.C. fans, series motors for 25-cycle A.C. and 
for D.C. fans. 

Finish—Standard finish is dull black, smooth and 
lustrous—no joints, ridges, or rough spots. Fan 
blades are polished and lacquered brass. 

Speeds—Three—1. Off; 2. Low speed; 3. Me- 
dium speed; 4. High speed. Motors start on any 
speed. 

Bearings—‘‘ Westinghouse bronze ’ bushings, cast 
into housings which are riveted to the motor end 
brackets, to assure proper alignment of the rotor. 

Lubrication—Grease cups with spring-operated 
felt wicks, requiring attention only once a season. 


Guard—Heavy steel, finished in dull black, sup- 
ported by four pressed steel arms. 


Swivel-and-Hinge Joint—The non-oscillating fans 
can be tilted forward 15 degrees, backward 90 de- 
grees, and rotated 240 degrees. The oscillating fans 
can be tilted forward or backward 20 degrees in desk 
position, and 20 degrees forward in bracket position, 
with a set screw to prevent slipping beyond this 
angle. Adjustment clamped by a wing nut. 


Arc of Oscillation—Arranged for 90 degrees when 
shipped. Can be changed easily to 45 degrees. 


Style Number and Price include fan complete with 
separable attachment plug and 8-foot cord. 
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PRICES 
Number Watts at Cu, Ft. of APPROX. WT. Net 
Frequency of High Average Air per Ls. Retail 
Cycles Blades Volts Speed* R. P. M.* Minutet Net Boxed Style No. Price 
12-Inch Non-Oscillating Fans 
60 4 100-120 47 1600, 1400, 1200 855 15 28 162628 $28 00 
50 4 100-120 45 1395, 1260, 1130 745 15 28 163537 28 00 
40 6 110-125 43 990, 850, 700 800 15% 28% 162624 30 25 
25-3 4 100-125 30 1600, 1250, 850 850 13 25 162620 29 50 
DC. 4 100-125 25 1600, 1300, 1000 850 13 25 162637 28 00 
12-Inch Oscillating Fans 
60 4 100-120 47 1600, 1440, 1280 850 16% 31 164848 $37 oo 
60 6 100-120 42 1000, 900, 800 850 17% 3144 164864 37 75 
50 4, 100-120 45 1390, 1310, 1220 725 17 31 164867 37 OO 
50 6 100-120 37 925, 875, 825 750 17% 31% 179100 37 75 
40 6 110-125 42 1075, 1000, 950 875 17% 3114 164844 39 25 
25-30 4 100-125 32 1600, 1250, 850 850 14 271% 164860 38 50 
25-30 6 100-115 38 1050, 800, 500 850 15% 28144 179098 39 25 
Ty Gs 4 100-125 27 1600, 1300, 1000 850 14 27% 164854 37 00 
D. GC. 6 100-115 32 1200, 975, 750 975 1514 2914 164853 37 75 
16-Inch Non-Oscillating Fans 
60 4 100-120 89 1540, 1270, 1000 1660 20 37 162631 $33 00 
50 4 100-120 69 1390, 1180, 965 1500 20 37 163540 33 00 
40 6 110-125 83 1000, 900, 800 1640 20144 37% 162626 35 50 
25-30 4 100-125 70 1600, 1250, 950 1725 16 34 162622 34 50 
DAG. 4 100-125 63 1600, 1300, 1000 1725 16 33 162639 33 00 
16-Inch Oscillating Fans 

60 4 100-120 90 1540, 1330, 1050 1660 21 4344 164851 $42 00 
60 6 100-120 85 1050, 975, 900 L725 21% 4314 177109 43 00 
50 4 100-120 74 1310, 1230, 1140 1400 21 13 164870 42 00 
50 6 100-120 72 925, 875, 825 1525 21% 431% LTTLOT 43 00 
40 6 100-125 82 1050, 950, 875 1725 21% 43% 164846 44 50 
25-30 4 100-125 72 1650, 1250, 950 1725 18 38 164862 43 50 
25-30 6 100-115 72 1050, 850, 650 1725 18% 4014 177105 44 50 
D.C. 4 100-125 65 1600, 1300, 1000 1725 18 38 164856 42 00 
DG. 6 100-115 65 1050, 850, 650 1725 18% 177103 43 00 


*Watts, speed, and air delivery may vary 10 per cent from figures given. 
+For method of measuring air delivery see page following Ceiling Fans. 


220-Volt. Fans { 


For 220-volt A.C. fans add $2.00 to retail prices given above. 
For 220-volt D.C. fans add $2.50 to retail prices giveri above. 


4014 


30-Volt D.C. Fans —Fans for 24 to 32. volts D.C. will be furnished at same prices as 100-125-volt D.C. fans. 
220-Volt and 30-volt fans are not usually carried in stock. 
6-blade fans supplied until stock of parts is exhausted. 


Order by Style Number 


300-7A 
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DETAILS OF DESK-AND-BRACKET FANS 


Drawn-Steel Construction—Base, motor body 
and motor end-brackets of drawn steel*. This 
gives smooth and lustrous surface without joints, 
ridges, or rough spots. 


High Efficiency—Note in the tables the small 
amount of power required as compared with the air 
delivery. 


Speeds—Three distinct speeds. Motor will start 


on any speed. 


Substantial Control Switch—Mounted on steel 
base plate; completely accessible on removing this 
plate. Switch lever does not open the circuit be- 
tween points; firmly held at each point by notched 
metal guide. 


Felt Padded Base—Fan rests on a felt pad backed 
by a steel plate, similar to a telephone base, prevent- 
ing the marring of polished surfaces and affording 
mechanical protection to the switch. Felt clamped 
to bottom and edge of base by a steel ring inside 
base. 


Starting—Fans have exceptionally high starting 
torque and will start in any position. 


Noiseless Construction—Laminations riveted to- 
gether and pressed into the frame, avoiding the 
possibility of vibration. Slots of induction motor 
rotors skewed to insure quiet operation. 


Hardened Steel Shafts—Ground to size. 


Efficient Lubrication—Grease cups with felt 
wicks passing through conical guides. Cups filled 
with vaseline and require attention only once a 
season. Grease cannot be thrown from bearings. 
Oil returns provided. 


Square Brushes—(For series motors) to give 
greater contact surface and prevent turning. 


Strong Blades—Made of heavy gauge metal, so 


shaped as to give maximum air delivery and mini- 


mum noise, 





} 
b RSS 





Parts Phantom View 
SwivEL-AND-HINGE JornT oF Non-OSCILLATING Fan 


*Body of 10-inch oscillator is die cast integral with gear case. 


Substantial Guard—So strong and rigid that it is 
recommended as the means for carrying the fan. 
Securely fastened to the motor body by pressed steel 
arms, 


On Non-Oscillating Fans 
Swivel-and-Hinge Joints—12-inch and 16-inch 
fans can be tilted forward 15 degrees, backward 90 
degrees, rotated 340 degrees, fastened by a wing nut. 
Smaller fans have simple hinge, no swivel. 


Brushholders (of series motors)—Riveted inside 
of front bracket, permanently connected to the field 
leads—not disturbed in removing the armature. 


On Oscillating Fans 


Oscillating Mechanism—Eight oscillations per 
minute over an are of 90 degrees or 45 degrees. 
Mechanism geared to armature shaft. Worm wheel 
and worm can be re- 
placed without tools. 
Oscillation can be 
stopped and started 
instantly while fan is 
running. If guard 
strikes an obstruction 
the fanstops oscillating 
but continues to oper- 
ate without overturn- 
ing or burning out the 
motor. This is due to 
automatic safety 
clutch. 

Hinge Joint—Fans 
can be tilted 20 degrees 
forward or backward in either desk or bracket position. 
Arranged for bracket mounting by removing a set 
screw, turning back to position and replacing set 
screws. When mounted in bracket position, fan 
should not be tilted farther forward than the set screw 
allows when fully inserted. mn 





Parts oF HINGE JOINT OF 
OSCILLATING FAN 


Lubrication—Oscillating mechanism is entirely 
enclosed and cannot drop oil if packed with proper 
lubricant. Motor shaft and oscillator crank shaft 
are both grooved spirally to return surplus lubricant 
to reservoir in top of case. For directions for oiling 
see page on Fan Motor Oil. 

Flexible Cable—Special flexible cable carries 
current from the base to the motor body. The 
flexibility of this cable is important. c 

Brushholders (on series motors)—Riveted inside 
of rear bracket as position of oscillating mechanism 
makes it necessary to remove armature from the 
front. Permanently connected to the field leads. 

Removable lead cap is provided to make repair 
of oscillating lead simple, should it break. Not 
necessary to dismantle motor to repair. 
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GYRATING FANS 
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Ceiling Fan. 


Limited zone of moving air Constant draught in one olace 


With a  Westing- 
house Gyrating Fan 
ali the air is kept mov- 
ing, but without a 
strong draught. Each 
of the two fans pro- 
duces a continuous 
flow of air outward, 
at any desired angle 
from the horizontal, 
and the direction of the 
flow is continuously 
gyrating about the central axis. 

The diverging current from the fans sweeps about 
and causes air moveinents in all parts of the place, 
so that at any point the air feels fresh and cool. All 
the patrons receive the benefit—not only the fortu- 
nate ones who can secure places near the fan. The 
gyrating fans have a wind sweep of 20 to 25 feetand 
can be spaced that far apart with excellent results. 

Construction—The fans used on the gyrators are 
Westinghouse 12-inch fans with drawn-steel frames. 
Special bearings are provided that absolutely pre- 
vent the escape of oil. As the fans are hung high, 
no guards are necessary; the absence of guards 
makes the fans quieter and more effective. In- 
formation on column fans on request. 

Gyrating Mechanism—One of the fan motors is 
geared to a mechanical drive operating on a sta*’on- 
ary central pulley. The drive is therefore positive 
and does not vary with the air reaction. The me- 
chanism does not slow down, and cannot revolve at 
excessive speed—an exclusive feature of Westing- 
house Gyrators. Current is conducted to the mov- 
ing part by two carbon brushes in contact with slip 











Gyrating Fan. 
Wide zone of moving gir. Two columns of air constantly revolving. 


rings. Practically no 
friction is developed in 
the revolving part, as 
it is carried on a ball- 
bearing. 

Adjustment—Breeze 
at any angle desired, 
from horizontal to 35 
degrees below hori- 
zontal, can be had, by 
a positive wing-nut 
adjustment at the side 
of the gyrating body. Turning this wing-nut raises 
or lowers the angle of both fans simultaneously. 
There is no possibility of tilting one fan more than 
the other and thus deranging the balance. The fans 
revolve about seven times a minute. At gyrating 
speeds higher than this the fans would tend to churn 
the air, restricting the distribution. The mechanical 
drive prevents a higher gyrating speed. 


Ceiling Type—Ceiling type gyrating fans should 
be so mounted that, with the fans tilted to their 
limit, the lowest point of the blades is 71% feet from 
the floor. Standard fans, including hanger rod, 
measure 55 inches from ceiling to lowest point of 
blades, suitable for 12-foot ceilings. Where ceil- 
ings are higher additicnal length of hanger rod 
should be ordered. The convenient pull switch on 
these fans can be operated from the floor. 


Finish—Standard finish of all gyrating fans is dull 
black for all parts except blades which are polished 
and lacquered brass. 


Style number and price include fan complete with 
suspension details as lis ed on another page 


PRICES 

Cu. Ft. of APPROX. WT. Net 

Average Air per Ls. Retail 

Frequency Volts Watts R.P.M.* Minutet Net Boxed Style No. Price 
60 100-120 88 1050 1700 4814 10314 221499 $70 00 
50 100-120 74 925 1500 4814 10314 221497 70 00 
40 110-125 84 1075 1750 4814 103% 221495 - 93 00 
25-30 100-125 76 1050 1700 4814 10314 221493 73 00 
Dic: 100-125 64 1050 1700 46 101 221491 “70 00 


*Watts, speed and air delivery may vary 10 per cent from figures given. 

{For method of measuring air delivery see page following Ceiling Fans. 

220-Volt Fans { For 220-volt A.C. fans add $2.00 to retail prices given above, 
For 220-volt D.C. fans add $2.50 to retail prices given above. 

220-Volt fans are not usually carried in stock. 


Order by Style Number 
300-9A 
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56-INCH CEILING FANS 


The 56-inch ceiling fans are 
for use in large rooms, such as 
theatres, restaurants, large offices 
and stores. 

Distinctive Features—West- 
inghouse ceiling fans move a 
large volume of air with very 
small current consumption. They 
operate quietly and require 
little attention. Their 
struction is simple and their 
appearance handsome. 

Direction of Air Flow—Stan- 
dard fans throw the air down- 
ward, but if desired, the blades 
can be arranged to draw the air 
upward (reverse air flow), a 
desirable arrangement in places 
where the fan might disturb 
papers, as in offices and banks. 
Fans arrranged for reverse air flow are not carried 
in stock, but are supplied on special order with- 
out extra charge. 

Finishes—The standard finish is black enamel. 
Special finishes can be supplied at an advance in 
price, and subject to approximately fifteen days 
additional time for delivery. 

Construction—Alternating-current motors are of 
the induction type; direct-current motors are 
series-wound. 


con- 


which results in neater outlines, simpler construc- 
tion and lighter weight, as compared with motors 
with internal rotors. The speed-control coils are 
placed inside the motor or in projections above or 
below. the motor. 

Ball bearings are used in the alternating-current 
motors. The balls are held in retainers, which keep 
them properly spaced, prevent noise, and hold them 
together in case the motor must be dismantled. 
The ball-race consists of two hardened steel plates 
between which the .balls roll. The shafts of all 





A. C. Fan at Lert, D. C. at RIGHT 


motors are of hardened steel, and with proper care 
will give long service without appreciable wear. 

The direct-current fans have a combination fibre 
and tool-steel thrust bearing immersed in oil. The 
low current consumption of these fans proves the 
small amount of friction in this bearing. 

The lubricating system of the motors deserves 
special mention. Oil is poured in through an oil 
hole at the top of the motor and runs into a reser- 
voir around the bearings. The bearings are, there- 
fore, immersed in oil. When the motor is in opera- 
tion the oil is pumped upward along the shaft by 
means of a spiral groove on the shaft and flows 
back into the reservoir again. By this means a 
circulation of the lubricant is assured and one oiling 
suffices for the season. 

Blades—Each fan has four blades. Two-bladed 
fans are not recommended by the Westinghouse 
company because of their small output. The blades 
are of wood, with mahogany finish. 

Style Number and price include fan complete 
with suspension details noted on next page. 


ec 
PRICES 

Watts at Cu. Ft. of APPROX. WT. Net 

Frequeney . High Average Air per Le. Retail 

Cycles Volts Speed* R.P.M.*- Minutet Net Boxed Style No. Price 
60 100-115 150 225, 160 7500 53% 84 115725 $58 00 
50 100-115 160 225, 160 7500 53% 84 164300 58 00 
40 100-115 170 195, 160 6500 5344 84 115729 59 50 
25-30 100-115 155 225, 165 7500 534 84 115727 59 50 
Dirks. 100-125 110 225, 160, 100 7500 50 81 196122 53_00 


220-Volt Fans—For 220-volt A.C. fans add $2.00 to the retail prices given above. 
220-Volt fans are not usually carried in stock. 


retail prices given above, 


For 220-volt D.C. fans add $2.50 to the 


*Watts, speed and air delivery may vary 10 per cent from figures given. 


{For method of measuring air delivery see next page. 


Order by Style Number 


300-10A. 
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CEILING FANS—Continued 


Cross SECTION—56-INCH A. C. Fan 


SUSPENSION DETAILS OF GYRATING AND CEILING FANS 


Canopy, Hanger and Hook—Every ceiling fan is 
furnished with a ceiling canopy, ceiling hook, and 
insulating hanger. The canopy is always finished 
to match the hanger rod of the fan. 

Gyrating Fans are furnished with a 38-inch plain 
iron hanger pipe finished dull black, suitable for a 


If ceilings are higher than 12 
feet, order extra length of hanger 
pipe and allow 40 cents retail per 
foot or fraction- thereof for 
nickel plate or white enamel 
finish, and 20 cents retail per 
foot or fraction thereof for dull 
black finished hanger pipe 


Dimensions oF A. C, CEILING FAN 








Cross SECTION—56-INcH D. C. Fan 


” 


12-foot ceiling. 

Ceiling Fans are shipped without any hanger rod. 
Ordinary black iron conduit is suitable for this 
purpose; use 34-inch. It can be supplied with fans 
at an add:'tion of 20 cents retail per foot or fraction 
thereof. 





DIMENSIONS OF D, C, CEILING FAN 


AIR DELIVERY OF ELECTRIC FANS 


Air delivery provides a reliable method of com- 
paring the effectiveness of different fans. The 
current consumed is of itself of little use in 
determining the efficiency of a fan, as a fan con- 
suming more current may be more efficient—if it 
moves comparatively more air. For this reason the 
amount of air delivered by each fan listed is pub- 
lished in this catalogue. In comparing efficiencies 
it must be remembered that efficiency must be sacri- 
ficed to some extent to obtain distinct speed changes. 


The figures for air delivery given in this catalogue 
include only the air passing through the fan, and are 
the result of tests made close to the fan. If tests 
are made at a distance, considerable entrained air is 


included, showing a much larger volume of moving, 


air but at reduced velocity. Attention should be 
paid to this point in comparing the air deliveries of 
various fans. Westinghouse fans are tested as fol- 
lows: 


Desk-and-Bracket Fans— Measurements are made 
with a 14-inch target type anemometer placed six 
inches in front of the blades and at every inch across 
the diameter of the column of moving air, in four 
quadrants. The volume of moving air in each ring 
one inch wide is calculated from the average of the 
four readings and the various volumes added 
together. 

Gyrating Fans—Same as desk-and-bracket fans 

Ceiling Fans—Measurements are made with a 
4-inch moving vane anemometer placed two feet 
below the blades, and at every four to six inches 
across the diameter of the column of moving air, 
in four quadrants. Results are then summed up as 
in the case of desk-and-bracket fans. 

Exhaust Fans—Tests are made as on the desk- 
and-bracket fans except’ with the fan blowing 
through a wall one foot thick, the hole in the wall 
being 114 inches larger than the diameter of the 
blades. 
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The blades are finished in dull black. 
Lubrication—Self-lubricating bearings have been adopted for the vertical exhaust fans. 


12-INCH ExHaust FAN 





Westinghouse Electric Fans January, 1920 


EXHAUST FANS 


Westinghouse Electric Exhaust Fans are the most efficient means 
for removing foul air and odors from kitchens, lavatories, theatres, 
restaurants, school-rooms, and other places requiring ventilation. 

Installation—These fans should be mounted in walls or partitions. 
They should discharge directly into open spaces. Intake and ex- 
haust pipes should be avoided; if such pipes are necessary they 
should be made as short and straight as possible. 

Blades—The 25-30-cycle fans(and 133-cycle fans when furnished) 
are supplied with four blades, and the 40, 50 and 60-cycle fans are 
supplied with six blades. 

Speed Regulator—These motors are single-speed but a speed 
regulator can be supplied for the fans as listed below. The regu- 
lator is mounted separately from the fan at any convenient location. 
The regulator is operated by means of a lever. 

Finish—The motor and frame are finished in black enamel, 


These bear- 


ings req‘tire no oiling or other attention. 














Frequency 


Cycles 


60 

50 

40 
25-30 
IEC 


60 
Dee: 


60 

50 

40 
25-30 
DC, 


60 
DG: 


220-Volt Fans—For 220-volt A.C. fans add ¢2.00 and for D.C. $2.5 to retail prices given above. 


16-INCH Fan 


Number 
of Volts 
Blades 
6 100-120 
6 100-120 
6 110-125 
6 105-115 
6 100-115 
6 100-120 
6 100-120 
6 100-120 
6 100-120 
6 110-125 
6 105-115 
6 100-115 
6 100-120 
6 100-120 


usually carried in stock. - F 
*Watts, speed and air delivery may vary 10 per cent from figures given. 
yFor method of measuring air delivery see preceding page. 


Regulator 
Style No. 


251428 
251430 
251432 
251434 


251436 
251438 
251440 











12-INcH FAN 


PRICES 
Watts at Cu. Ft. of APPROX. WT. Net 
High Average Air per B. Retail 
Speed R.P.M.* Minutet Net Boxed Style No. Price 
12-Inch Fans—Horizontal Delivery 
42 1050 860 18 35 251415 $30 00 
46 900 725 18 35 251413 30 00 
43 1000 840 18 35 251411 31 50 
36 1050 850 16 33 251409 '31 50 
32 1150 935 16 33 251407 30 00 
12-Inch Fans—Vertical Delivery 
40 1070 720 ‘18 35 270796 382 00 
32 1090 735 16 33 270795 32 00 
16-Inch Fans—Horizontal Delivery 
93 1000 1665 25 47 251425 35°00 
86 900 1480 25 47 251423 35 00 
90 1000 1670 25 47 251421 36 50 
70 1050 1725 22 44 251419 36 50 
63 1050 1725 22 44 251417 35 00 
16-Inch Fans—Vertical Delivery 
90 1040 1500 25 47 270799 37 00 
62 1070 1530 22 44 2.7079R 37 00 


220-volt fans are not 


Speed Regulators for 110-Volt Exhaust Fans 


For Fan Fan 
Style No. Speed 
251407 1150 
251409 1050 
251411 1000 
251413 900 
251415 1050 
251417 1050 
251419 1050 


Additional Regulator Additional Regulator 

Speeds with Retail Regulator For Fan Fan Speeds with Retail 
Regulator Price Style No. Style No. Speed Regulator Price 
925-675 $5 50 251442 251421 1000 900-800 $55 
800-500 5 50 251444 251423 900 750-600 5 50 
850-700 5 50 251446 251425 1000 850-650 5 50 
800-700 5 50 251428 270795 1150 925-675 5 50 
850-680 5 50 ’ 251436 270796 1050 850-680 5 50 
850-650 5 50 251438 270798 1050 850-650 5 50 
850-650 5-50 251446 270799 1050 850-650. 5 50 


Approximate net weight 5 pounds; shipping 8 pounds. 
Speed regulators for 220-volt fans are same price as 110-volt speed regulators. 


Order” by Style Number 
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RAILWAY-COACH FANS 





12-INcu Fan WITH SwITcH 


Coach Fans are used on private cars, sleepers, 
parlor cars, diners, and day coaches, where the 
railroad company realizes that to make the journey 
comfortable is the best way of pleasing its passengers 
and increasing travel over its lines. 

Westinghouse railway coach fans embody all the 
excellent features of the standard Westinghouse 
fans. They differ from the standard fans in the 
details noted below. 

Voltage—Two ratings of fans are listed: one that 
can be connected for operation on either 30 or 60 
volts, the other for use on one voltage only. The 
change of connection for the 30 or 60-volt fans is 
simple. Fans for any special voltage can be fur- 
nished on special order. 


NON-OSCILLATING BRACKET 
FANS 


A tooth joint with thumb-screw adjustment posi- 
tively prevents the fan from tilting while the car 
isin motion. The fan can be readily removed from 
the bracket if desired. 





View OF THREE-SPEED NON-OSCILLATING FAN, SHOWING 
LocATION OF RESISTORAND CONNECTIONS TO BASE. 
TERMINALS ARE OF DIFFERENT SIZES 
TO PREVENT MISTAKES 


The three-speed fan has a small controlling re- 
sistor attached to the lower part of the motor shell, 
where it is not noticeable. Being heat treated, this 
resistor is not subject to deterioration due to expo- 
sure to the air, and will need no repairs. Two 
styles of fans are supplied; one without a switch 
and the other with a switch mounted directly on 
the base. 

Without Switch—These fans are generally 
mounted on the sides or ends of the car, or in the 
smoking compartment and the lavatory. It is the 
usual practice to locate the control switch near the 
porter’s cupboard, and for this reason the switch is 
not an integral part of these fans. 

With Switch—These fans have a switch mounted 
on their base. They are used where it is desired to 
have the control switch at the same place as the fan. 


OSCILLATING BRACKET FANS 


On the 30-60-volt fans the switch in the base 
serves as a terminal board for making connections 
either for 30-volt or 60-volt operation. A three- 
conductor cable carries the current from the switch 
to the motor body. 





OSCILLATING BRACKET FAN 


Adjustments—A special hinge joint permits the 
fan to be tilted either 10 or 20 degrees forward, the 
position being locked at these points by a pin oper- 
ated by the wing nut and seating in drilled holes in 
the tilting part. The fan is thus positively pre- 
vented from tilting due to motion of the car. 


GYRATING CEILING FANS 


The revolving carrier and lower casting contain- 
ing the brushholders are attached to the ceiling 
casting by a combination joint, and a pin is provided 
in both ceiling casting and carrier, over which the 
hooked end of a rod may be placed, thus holding 
the fans for convenient inspection. Sufficient extra 
cable is supplied to allow the fans to be so lowered 
without disturbing the connections. This arrange- 
ment obviates the necessity of removing the ceiling 
casting from its permanent fastening. , 

300-13 
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RAILWAY COACH FANS—Continued 


RAILWAY EXHAUST FANS 


Exhaust fans can be installed ‘either in the 
ceiling or the sides of the car. Intake and 
exhaust pipes should be avoided; if such 
pipes are necessary, they should be short and 
straight. 

Lubrication—The vital point in a vertical 
exhaust fan used in car roof is the provision 
for proper lubrication and this feature has 
been very carefully considered. After careful 
tests, self-lubricating bearings have been 
adopted, which require no oiling or other 
attention. 


ELECTRIC RAILWAY FANS 
Direct-Current 500-600 Volts 
Any of the foregoing types of fans are furnished 
for use on electric railway cars, including subway, 





VERTICAL EXHAUST Fan 
Requires Opening 133g INCHES 





GYRATING CEILING Fan 


surface, elevated, and interurban, where 500 to 600 
volts is the prevailing voltage. They are the stand- 
ard railroad coach fans, without switch, wound for 
300 volts and insulated for 600 volts. They have 
one lead grounded to prevent shock to any person 
coming in contact with the fan. 

In operation two fans are connectediaseries. In 
the case of gyrating fans, the two motors of each fan 
are put in series. As all types of fans are insulated 
for 600 volts each, neither fan will burn out should 
one fail in service, as the remaining fan will merely 
run at double speed until discovered and turned 
off, 


PRICES 
Diameter Watts APPROXIMATE Cu. Ft. of APPROXIMATE Cn 
of Blades Volts$ at SPEED Air per WEIGHT—LRB. Style No. Retail 
Inches High Speed* R.P.M.* Minutet Net Boxed Price } 
Stationary Bracket Fans 

Without Switch 
9 50 or 60 25-45 (1) 1600 800 13 25 186025 $28 50 
12 30 or 60 25-45 (1) 1600 850 13 25 186026 31 00 
9 30 26 (3) 1600, 1300, 1000 800 13 25 186027 32 00 
12 30 26 (3) 1600, 1300, 1000 850 13 25 186028 32 00 
12 550 32] (1) 1600 850 18 30 2385791 33 00 

With Switch : 
9 30 or 60 25-45 (1) 1600 800 13% 251% 186029 31 00 
12 30 or 60 25-45 (1) 1600 850 13% 25% 186030 33 00 
9 30 26 (3) 1600, 1300, 1000 800 13% 251% 186031 34 50 
12 30 26 (3) 1600, 1300, 1000 850 13144 25% 186032 34 50 
Oscillating Bracket Fans 
12 30 or 60 30-45 (1) 1600 850 15 29 238209 36 00 
12 30 30 (3) 1600, 1300, 1000 850 15 29 238211 36 50 
Gyrating Ceiling Fans 

12 30 or 60 60-90 (1) 1050 1700 49 104 238058 72 00 

Exhaust Fans 

Vertical Delivery 
12 30 or 60 30-45 (1) 1150 or 1190 800 17% 2814 270797 32 00 

Horizontal Delivery 
12 30 25 1075 725 25 42 186033 30 00 
* $00-14A 
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WESTINGHOUSE FAN-MOTOR OIL AND GREASE 


W ESTINGHOUSE 
Fan-Moror OIL 


FAN-MOTOR OIL 


Use—Westinghouse fan-motor oil is intended for 
fan motors, fractional horsepower motors, and all 
light machinery, where a light high-grade oil is re- 
quired and will lubricate properly at a tempera- 
ture as low as zero degrees Farenheit. 


Applying the Oil—The motor bearings of desk 
and bracket fans should be re-oiled each season. 
Before re-oiling, all old grease should be removed, 
and the end of the wick, which may have become 
hardened from rubbing on the shaft, should be 
trimmed off. After filling the oil cups, they should 
be screwed tightly into the bearings, so that the 
vil from the return ducts will not leak through the 
shreads. When oiling ceiling fans, only one-half 
ounce (one tablespoonful) should be used after all 
the old oil has been removed. Exhaust fans, which 





WESTINGHOUSE 
Fan-Moror GREASE 


are run almost continuously, should be re-oiled 
every four to six months. Do not attempt to otl 
exhaust fans that are equipped with self-lubricating 
bearings. 


FAN-MOTOR GREASE 


Use—Westinghouse fan-motor grease is intended 
for lubrication of the oscillating mechanism of 
mechanical-oscillating fans, and of gears, and other 
machinery requiring a heavy high-grade grease that 
does not become too thin in warm weather. 


Applying the Grease—The gear case on the rear 
of the motor should be cleaned out once each season. 
and re-packed with new grease. Do not use this 
grease in the oil cups as it will not feed through 
the wicks properly. Do not use vaseline as it be- 
comes too thin in warm weather. 


PRICE 
es pie Net 
Description Quantity Style No. Retail Price 
Westinghouse Fan-Motor Oil ¥ pint can 246851 $0 20 
Westinghouse Fan-Motor Grease 1 ounce tube 247597 10 


Order by Style Number 


1243 









Hue | i Section 8-A Westinghouse Electric Fans January, 1920 


Cool Breezes— Anywhere! 


In the hot weather, when it’s sultry and breezeless, a Westinghouse Fan makes your 
work a pleasure whether in the office or the shop — and your wife’s work a pleasure in the 
home. 

How much more enjoyable is a good dinner on a hot night if the gentle zephyrs of a 
Westinghouse Fan help you forget the high temperature. 

You must sleep well to be well. The first requirement for refreshing, health building 
sleep is fresh air — and plenty of it. 

Keep breezes blowing in the kitchen — in the dining-room — in the bedroom — and 
wherever else you need it. 

There’s a heap of summer satisfaction in Westinghouse Fans, 
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THREE-POUND IRONS 





The three-pound iron, while designed especially 
for the use of travelers, will be found convenient 
for all kinds of light pressing, such as laces, han- 
kerchiefs, waists and other lingerie. It is also found 
very useful in the sewing room and in millinery 
establishments (for feathers and hat trimmings), 
and numerous other industries. The base casting is 
flared to give. greater ironing surface, which makes 
“the iron particularly easy to use on laces, lingerie, 
and other such pressing when a projection is re- 
quired to work under tucks and folds. The iron is 
finished in highly polished nickel with a black 
ebonized handle. The handle is permanently at- 
tached, and is shaped to fit the hand. 


The heating element consists of resistance ribbon 


Standard Package, 12 irons of one style number. 
Bulk Package, 36 irons (any three standard packages). 


wound on a mica form, and insulated with a plate 
of mica on each side. 

The cord equipped with standard parallel blade 
and separable attachable plug, is permanently 
attached to the iron, and is reinforced by a non- 
kink spring. 

The terminal consists of a moulded asbestos 
terminal block in which the connections are made. 
The terminals are enclosed by a metal cover which 
is held in place by a machine screw. 

A separate fireproof stand is furnished, which has 
an opening between the top and middle plates in 
which an old-style curling iron may be heated. 

Style number and price include the iron with 
fireproof stand, flexible cord, and attachment plug. 


———————__ WE1Gut, Pounps——————_ Net 
Boxed Standard Retail 

Volts Watts Net Each Package Style No. Price 
100-125 250 3 4 65 238887 $6 00 
200-240 250 3 ob 65 238888 6 00 


Order by Style Number and Specify Exact Voltage 


500-2A 
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HOUSEHOLD AND LAUNDRY IRONS 
SIX AND ONE-HALF POUND—TYPE M 





The six and one-half pound irons are used for 
general household work and laundry service. 
They permit rapid work and save many steps be- 
tween the ironing board and the stove. 

Special Features: 1. Reliability — Practically 
indestructible. Has but few parts, which are simple 
and rugged; no delicate parts. 2. Heating Ele- 
ment— Totally enclosed sheeted type which 
makes it very easy to replace if found necessary. 
3. Efficiency—Radiation from the top is prevented 
by dead-air space. Practically all heat is given off 
at ironing surface. 4. Heat Storage — The heat 
storage plate stores the heat not being taken by the 
ironing surface; this makes the iron stay hot longer. 
5. Heat Distribution— The heating element is so 
designed as to heat uniformly over the entire ironing 


Standard package, 12 irons of one style number. 
Bulk package, 36 irons (any three standard packages). 


—— WEIGHT LB. 





ee 
Boxed Standard 100-110 
Watts Net Each Package Volts 
550 6% 7% 105 283429 


surface. ‘‘The whole iron irons.” 6. Weight is 
accurately balanced to make handling easy. 
7. Comfortable handle just fits the hand and is 
always cool. 8. Shape of face and point are just 
right. Base is flanged to give greater ironing surface. ” 
9. Detachable Cord—Current can be turned 
off without a snap switch by pulling connector 
away from terminals. A non-kink spring prevents 
sharp bends in cord. The terminals are strong and 
rugged. 10. Finish—The iron has a beautifully 
polished nickel finish that protects it from rust and 
corrosion. 11. Stand—Iron is furnished with 
separate fireproof stand. 

Style number includes iron complete with fireproof 
stand, cord with separable attachment plug and 
receptacle. 


StyLe No. 





Rae) Bet 2 eee Net 
111-120 210-230 231-250 Retail 
Volts Volts Volts Price 
283430 283431 283432 $7 50 


Order by Style Number and Specify Exact Voltage 


500-21A 
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HOUSEHOLD AND LAUNDRY IRONS 
EIGHT POUND—TYPE E 





These irons are used for heavy pressing in general 
household work and laundry service where an iron 
heavier than a six and one-half pound iron is desired. 

Ruggedly built, these irons are practically in- 
destructible, having but very few parts, with no 
delicate pieces to get out of order. The heat radia- 
tion from the top is prevented by dead-air space 
between the heat-storage plate and the iron shell. 
Practically all heat is retained at the ironing sur- 
face. Whatever heat is not being taken by the 
ironing surface is stored in the heat-storage plate. 
This retention of the heat makes the iron stay hot 
longer. 

The heating element is wound in a manner that 
distributes the heat evenly over the ironing surface; 
therefore there are no hot spots to scorch the 
clothes—‘‘ The whole iron irons.” 


Standard package, 12 irons of one style number. 
Bulk package, 36 irons (any three standard packages.) 


—————— _ WEIGHT* Ls. 


——————— 
Boxed, Standard 
Watts Net Each Package 
635 8 9 140 


6-inch spring (to support cord during ironing.) 


*Net weight includes iron only. 


The weight of the iron is accurately balanced so 
as to make handling easy. The handle is correctly 
shaped to fit the hand and is always cool. 


The bottom plate ironing surface is ground very 
smooth. This enables the iron to glide easily over 
the pieces that are ironed. The ironing surface is 
quite large and allows each stroke to do more iron- 
ing than can be done with the lighter weight irons. 


The cord furnished with the iron.is detachable 
and the current. can be turned off by merely pulling 
the connectors away from the terminals. The iron 
is provided with a non-kink spring to prevent sharp 
bending of the cord. 

Style number and price includes iron complete 


with fireproof stand, flexible cord and separable 
attachment plug. 


StyLE No.——————_——_, Net 

100—107 108—115 116—125 Retail 

Volts Volts Volts Price 
230476 230477 230478 $8 50 
Style No. 102805 25 


Boxed weight includes stand and is approximate. 


Order by Style Number and Specify Exact Voltage 


500-3A 
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COFFEE PERCOLATORS 





7-Cup PANEL URN 


Every coffee lover knows that a percolator makes 
the best coffee. With an electric percolator coffee 
can be made at the table; the heat can be turned off 
at just the right time; no danger or bother from al- 
cohol; cheaper to use than alcohol-heated per- 
colators. 


Special Features—These percolators begin to 
operate promptly. Coffee is finished in 10 to 20 
minutes depending on strength desired. The heat 
is concentrated so that only a small quantity of 
water needs to be heated at a time, making it act 
quickly. Coffee basket can be removed and the 
vessel used to boil water. 

Construction—All percolators listed have a vessel 
made of spun sheet metal. The pot type has a 
sheet metal spout:and black ebonized handle; the 
urn and loving cup styles have a neat metal spigot 
and are equipped with black ebonized handles. 
The glass top, made of specially heat-treated glass, 
is easily removed from the lid. The coffee basket 
is made of aluminum and the valve of nickel-silver. 


The heater for 110-volt percolators consists of 
resistance wire wound on a lava composition core 





Lovinc Cup 


and insulated with a special cement, both of which 
withstand very high temperatures. It sets snugly 
in a small cylindrical casing which projects up from 
the bottom of the vessel into the liquid being heated. 
Therefore, as the source of the heat is almost in 
actual contact with the liquid, a very high efficiency 
is obtained. 

The Heater for 220-volt percolators consists of 
resistance wire wound on a mica form and insulated 
by mica on each side of the heater. 





6-Cup Pian Por 5-Cup PrLain Pot 


500-4A 
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COFFEE PERCOLATORS—Continued 





7 Cup PANEL Pot 


Cutout—The percolator should never be operated 
when the heater is not completely covered by liquid. 
To guard against possible burnouts due to the per- 
colator accidentally becoming dry, all percolators 
are listed with an automatic cutout. This is en- 
closed in the base of the percolator, and it is so ad- 
justed that it will open the circuit when the tem- 
perature of the heater approaches the danger point. 
For 110-volt percolators only, the cutout is a simple, 
durable, mechanical device that can be reset by 
anyone without the use of tools—simply remove the 
base of the percolator, press the cutout spring 





Detait Views oF Cutout AND HEATING ELEMENT 
Cutout is Shown Closed in Lower View: In Inset, it is Shown Open 


back into normal position (see illustration) and re- 
place base. The 220-volt percolators are equipped 
with a fusible metal plug cutout which will melt and 
disconnect the circuit when the temperature of the 
heater approaches the danger point. 


Finish—All outside metal parts are highly nickel- 
plated and polished. The inside of the vessel is 
heavily tinned. 


Style number and price include percolator com- 
plete with flexible cord, separable attachment plug, 
and receptacle. 


Combination Package—Any of these percolators can be included in a ‘Combination Package”’ of six devices. 


Bulk Package—Four Combination Packages. 


—APPROX. SHIPPING— 


WEIGHT, LBs. 


Standard 
Description Watts Each Package 
5-Cup plain pot 380 414 40 
6-Cup plain pot 420 6 42 
7-Cup panel pot 380 5% 40 
7-Cup panel urn 380 6 42 
7-Cup loving cup 380 6 42 





STYLE No.—-———— Net 

108-115 200-220 Retail 
Volts Volts Price 
283874 Pe eee $13 00 
Seach. 283837 14 00 
283881 ee weve 15 00 
SSSSG eae) | a Sratees aka 18 00 
Q8073 Ten |) eer te 20 00 


12-Inch Trays for Coffee Percolators 


Net Retail Prive 
$4 00 


Finish 
Nickle 


Style No. 
151466 


Order by Style Number and Specify Exact Voltage 
500-5A 
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TURNOVER TOASTERS 


The turnover toaster makes toast at the table. 
The toast is turned by simply turning an insulated 
knob—there is no danger of burning the fingers. 


The “turnover” feature consists of a swinging 
rack on either side, hinged at the bottom. The 
operation is shown graphically in the illustrations 
above. It is unnecessary to touch the bread from 
the time it is first put on the rack until it is taken 
off toasted. 


Construction—The toaster is substantially built 


Standard package, 6 turnover toasters. 





of pressed sheet steel, finished in highly polished 
nickel. It presents a very attractive appearance. 

A flat surface on top of the toaster may be used 
to keep the toast warm or it may be used to heat 
plates, keep the coffee pot warm, etc. 

A flexible cord with a separable attachment plug 
is attached to the toaster by means of a heavy white 
porcelain connector. 

Style number and price include toaster and 
flexible cord with connector and separable attach- 
ment plug. 


Bulk Package, 18 turnover toasters (any three standard packages). 


AppROX. SHIPPING 
WEIGHT, Lbs. 


Standard 
Watts Each Package 
550 3% 52 


Add to retail price for snap switch in cord........++++: 


StyLe No. 


Order by Style Number and Specify Exact Voltage 


Ca er 
100—120 200—240 Retail 
Volts Volts Price 
266963 266965 $7 00 
A, 6 a rn Sch h orosecuc 100 
500-64 





aa ~ 
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STANDARD TOASTER-STOVES 





The toaster-stove is not merely a toaster but a 
complete and practical stove that will cook anything 
that can be cooked on a double-burner gas stove. 
Its wide range of usefulness makes it the most popu- 
lar electric cooking device on the market. It will 
broil meat, fry eggs, ham, potatoes, make toast and 


griddle cakes; it is an excellent device for roasting | 


marshmallows, popping corn, making candy and 
many other dainties in leisure moments. 

By using the toaster-stove the meal can be cooked 
at the table, in fact the food may be cooked even 
while the meal is in progress. For breakfast and 
hurry lunches the toaster-stove is particularly valu- 
able, as with the aid of a coffee percolator the entire 
meal can be prepared at the table and served piping 
hot. 

The frame and legs are made of pressed <teel 
heavily nickel plated and polished. 

The griddle is made of heavy gauge sheet alumi- 
num and is equipped with a coiled wire handle on 
each end. 


Standard package, 6 toaster-stoves of the style number. 


The wire toasting screen is also equipped with 
coiled wire handle at each end and is finished in 
dull nickel. 


The tray is made of cold rolled steel heavily 
nickel plated. 


The flexible cord is permanently connected to 
heavy brass terminals inside the stove. A through 
switch is provided and it is therefore unnecessary 
to rise from the table to turn the current on or off. 


The toaster-stove and all equipment is artistically 
finished throughout, harmonizing with and enhanc- 
ing any table service. 


Dimensions—9-inches by 5)4-inches by 35%- 
inches high. 


Style number and price include toaster-stove 
toasting grid, aluminum griddle and frying plate, 
tray, and flexible cord with through switch and 
separable attachment plug. 


Bulk Package, 18 toaster-stoves (any three standard packages). 


Approx. SHIPPING 
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WEIGHT, Las. ————— StyLtE No. —————-, Net. 

| Standard 100—120 200—240 Retail 

Watts Each Package Volts Volts Price 
500 7 50 196158 214903 $10 OO 


Order by Siyle Number and Specify Exact Voltage 

















1252 


Section 8-C 


Westinghouse Electrie Ware 


TABLE STOVES 







TABLE STOVE COMPLETE 


The Westinghouse electric table stove has 
been built and designed to meet the need of a 
cooking unit that will perform the operations of a 
range and yet do the work right at the table. 

A special feature of the table stove is its com- 
pactness, occupying the small space of seven by 
seven inches. A combination of food pans allows 
broiling, boiling, toasting, steaming and frying. 
Broiling s done on a metal rack placed in either of 
the food pans. The egg cups fit into a metal holder 
which in turn fits into a food pan. Equipped with a 
snap control switch and heat indicator, the stove is 
controlled right at the table, without a waste of 
heat, without a loss of time, and no trouble. Its 
economic advantages cannot be overestimated. 
Besides saving considerable heat and time, its 
convenience and compactness, coupled with the 
neatness of its design, makes these table stoves a 


Standard Package, 4 table stoves on one style number. 


CUP RACK 


BROILER RACK 






cuP DEEP FOOD PAN 
SHALLOW FOOD PAN 


PARTS OF TABLE STOVE } 


utility of considerable value. In time of gas short- 
ages, the table stove can be depended upon to do its 
duty. 

Construction—It is durably built of sheet steel, 
with polished ebonized handles. Frame and base of 
polished nickel with small wooden feet to prevent 
injury to polished surfaces. 

Two food pans 1% inches deep, one food pan 
l4-inch deep and four egg-poaching or custard cups 
all of aluminum are supplied with the stove, also a 
flexible cord and standard parallel-blade separable 
attachment plug. A snap control switch mounted 
on the stove provides three different heats suitable 
for all cooking operations. 

Dimensions—7 inches square and 5% inches 
high. 

Style number and price includes stove and all 
vessels described above. 


Bulk Package, 12 table stoves (any three standard packages). 


Approx. SHIPPING 
WEIGHT, LBs. 


Standard 100-110 
Watts Each Package Volts 
165-330-660 8 60 280112 


StvL—E No. —————— Net 
111-120 210-230 231-250 Retail 
Volts Volts Volts Price 
280113 283914 283915 $15 OO 


Order by Style Number and Specify Exact Voltage 


500-8A 
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CHAFING DISHES 





Type C Cuarinc-DisH CoMPLETE WiTH STOVE AND TRAY 


(The Disc Stove and Tray are not included in the style 
number and list price and must be ordered separately) 


The type C chafing dish consists of a stand, 
water pan, food pan and cover. The heater is a 
standard six-inch disc stove with the feet inserted 
in reversed position. 

For frying and stewing or any cooking that 
requires a high temperature, the water pan may 
be omitted and the food pan placed directly upon 
the stove. 

The disc stove may be used by itself if desired. 
It will do any light cooking and heating that a 
single-burner gas stove will do. 


Finish—Type C vessels are finished in highly 
polished nickel or copper. 


Style number and price include vessel complete 
only. Six-inch disc stove must be ordered separately. 


A 12-inch tray finished to match the vessel, while 
not necessary in the operation of cooking, adds 
greatly to the appearance of the outfit and protects 
the furniture from any food which may be acci- 
dentally spilled. This tray is not included with the 
chafing dish but is listed separately. 


Combination Package—These chafing dish vessels can be included in a ‘‘Combination Package”’ of six devices. 


Bulk Package—Four Combination Packages. 


APPROX, SHIPPING ' 


WEIGHT, LBs. . Net 
Standard Retail 
Finish Pints Each Package Style No. Price 


Type C Vessels Only 


Style number and price include water pan, food pan, cover and stand. 


Nickel 5 30 252146 $8 OO 
12-Inch’ Trays 
Finish Style No. Net Retail Price 
Nickel 151466 $4 00 


Order by Style Number 
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Type 
22 


21 


31 





—_ 


32 


Special 
utensils needed; the radiant heaters, with all the 
heat at the top, are very efficient with ordinary 
cooking vessels. 
the heat-elements;‘ water or food spilled over the 
heater will not damage it. The porcelain brick on 
which the heating element is assembled will stand 
rough usage. Deflector plates below the heaters 


Combination Package 


Westinghouse Electric Ware 
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HOT PLATES 


Type 22 Hot PLATE 





Type 21 Hot PLATE 


These hot plates are small electric stoves for hotel, 


restaurant, cafe, and domestic service. 


Features—No_ special flat-bottomed 


Non-corrosive material used for 


Approx. 
Shipping 
: Heaters Heats Watts Wt., Lbs. 
One 8” 
{ ’ 3 3000 Max. 30 
One 10 2000 Max. 
One 10” 3 | 1334 Med. 18 
{| 667 Low 
( 1000 Max ) 
One 8” 3 500 Med. 15 
250 Low 
One 8” 1 660 8 


Order by Style Number 





Type 32 Hor PLATE 





Type 31 Hor PLATB 


prevent scorching the table, protect the connection 
and increase the heaters’ efficiency. 

Heat Control—the type 31 has a three-heat 
switch; the type 32 is one heat only. In the 10-inch 
heater three separate switches are used. These light 
up an area 6 inches, 8 inches, or 10 inches in diam- 
eter. Each 10-inch heater is therefore really three 
plates in one. 

Style number and price include hot plate with 
switches as illustrated, but no cord except the type 
32 which includes cord, plug, and push button 
switch in cord. 


—Any of these Hot Plates can be included in a ‘‘Combination Package’”’ of six devices. 
Bulk Package—Four combination Packages. 


————StvyLE No.——> Net 
100-120 200-240 Retail 
Volts Volts Price 
266968 266970 See Section 8-D 
266972 266974 $21 00 
231562 231564 14 25 
100—110 111—120 210—230 231—250 
Volts Volts*~ _ Volts Volts 
231566 231567 231568 231569 6 50 


and Specify Exact Voltage 


500-9A 
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DISC STOVES 





‘ 





TuHREE-HeEat STOVE 


Useful for a great variety of purposes in the home, Features—Heater supported on a metal stand. 
| factory and laboratory. The housekeeper uses it Cord permanently attached with push-button 
for light cooking of all kinds, for making tea, heating switch for heat control. Reversible feet to adapt 
water, etc. The dentist finds it convenient for gold it for any chafing dish. 

annealing, packing plates, making bridges, and 

baking investments. It provides the ideal form of Style number and price include stove complete 
heat for the chemical laboratory and for many in- with flexible cord and separable attachment plug; 
| dustrial operations, also indicating push switch with three-heat stoves. 


Combination Package—Any of these Disc Stoves can be included in a ‘Combination Package’’ of six devices. 
Bulk Package—Four combination packages 





APPROX. SHIPPING 


WEIGHT, Ls. Net 
Standard Retail 
Heats Finish Watts: ~ Each Package Volts Style No. Price 
, 6-inch 
1 Nickel 600 4% 35 100-120 189204 $8 OO 
3 Nickel 150-300-600 5 40 100-120 189198 9 00 
1 Nickel 600 44 35 200-240 270701 8 00 


Order by Stvle Number and Specify Exact Voltage 


500-10A 
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CURLING IRONS 


The Westinghouse electric curling iron is simple, 
reliable, and economical. Being self-heating it stays 
hot as long as current is turned on—it is therefore 
free from flame and soot, and a very uniform, and 
easily controlled heat is obtained. 


For those who prefer it, this iron can also be used 
with stored heat, as with the flame-heated iron, by 
removing the swivel plug, which disconnects the 
cord and electric circuit after the iron is properly 
heated. When used with continuous heat the swivel 
plug enables the user to grasp the iron in such a way 
that it can be freely rotated without twisting the 
cord It can be used with or without the hair 
clamp, which is removable. 

° 


Standard Package, 4 curling irons of one style number. 


Bulk Package, 12 curling irons (three standard packages), 


Description Volts Watts 
Complete Outfit 100 to 125 15 
Complete Outfit 200 to 240 15 
Complete Outfit 32 15 


Construction—The heating element is in the 
form of a rod inserted directly in the barrel, and can 
be readily removed. The swivel plug, which fits in 
the end of the handle, is moulded of specially pre- 
pared composition and will not break if dropped. 
Strong spring contacts in the plug assure a good 
connection. The cord is attached to these contacts 
within the swivel plug—there are no exposed termi- 
nals and hence no exposed live parts. 

Finish—All metal parts are nickel plated and 
polished; the wooden handle is black ebonized. 

Style number and price include curling iron 
complete with mercerized cotton cord and separable 
attachment plug. Packed in neat box with outer 
pasteboard mailing box. 


Approx. SHIPPING WT. « Net 

Each Std. Package Retail 

Oz. Lb. Style No. Price 
9 8 185143 $6 00 
9 8 289374 6 50 
9 8 289373 6 50 


Order by Style Number 


500-12A 
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WARMING PADS 








9x12 INCH WARMING Pap 


The electric warming pad is the modern equi- 
valent of the hot-water bottle but is vastly superior 
in all respects. It is so soft and pliable that it may 
be applied to any part of the body and is so light 
that its weight is hardly appreciable. Its heat is 
constantly supplied as long as it is connected in the 
circuit—there is no gradual cooling off. For this 
‘reason, the electric warming pad is especially valu- 
anle in treating those pains for which a prolonged 
application of heat affords the greatest relief, 

Two sizes of pads are supplied: 12 inches by 15 
inches and 9 inches by 12 inches. Both sizes are 
incased in fawn-colored felt covers. 


Heat Control—The large pad is equipped with a 
three-heat switch; the small pad has only one heat 


Standard package, 4 warming pads of one style number. 


12 x15 INCH WaRMING Pap 


and is not equipped with a switch, the current is 
turned on and off at the socket. 

To prevent overheating, automatic thermostats 
are mounted inside these pads. These thermostats 
automatically cut off the current before the temper- 
ature has become excessive and automatically close 
the circuit again when the pad has cooled off to 
normal temperature. As a “‘safety-first” Principle 
two cutouts are located in different parts of the pad 
so that if, for any reason, the one fails to operate, 
there is another to perform its duty. 


Style and price include warming pad, flexible 
cord and separable attachment plug, and, on the 
larger size pad only, a three-heat switch. 


Bulk package, 12 warming pads (any three standard packages). 


Size Approx. SHIPPING WT., Lzgs. Net Retail 
Inches Volts Watts Each Std. Pkg. Style No. Price 

9x12 32 48 3 25 283923 $ 6 00 
9x12 95-125 48 3 25 258418 6 00 
12x15 32 65 3 25 283922 10 00 
12x15 95-125 65 3 25 258417 10 00 
12x15 200-240 65 3 25 283921 10 00 


Order by Style Number and Specify Exact Voltage 


560-13 
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1258 


Section 8-C 


Westinghouse Electric Ware 


January, 1920 


COZY-GLOW RADIATORS 





The Westinghouse Cozy - Glow Radiator shown 
here, has been designed to satisfy a well 
recognized demand for a substantially built heating 
appliance that will throw heat in any direction. 
Just as the electric fan throws breezes in any 
direction, so the electric Cozy-Glow radiators 
emanate rays of heat wherever desired. For use in 
the nursery and bath rooms on chilly mornings, the 
radiator is unexcelled. Ticket booths, watchmen’s 
boxes, waiting rooms, etc., are a ‘ew of the many 
places the Cozy-Glow radiators can serve to good 
effect. They may also be used tc keep frost from 
store windows. 

A feature of the radiator is the pleasing, soft 
mellow glow it produces when in operation. 


Standard package, 3 Cozy-Glows of one style number. 
Bulk package, 3 standard packages. 


Style No. Watts Volts 
278758 550 100-120 
278759 550 200-240 


A trunnion yolk allows adjustibility and control 
of heat rays. 


The Cozy-Glow radiator is built for stability, 
utility and efficiency. A heavy cast-iron base insures 
firmness, yet allowing the radiator to be easily 
moved from place to place. The heating unit, easily 
removable, is wound on a porcelain cylinder and is 
protected by a stout copper-wire guard, which can 
be removed for cleaning the reflector. The reflector, 
which aids in the proper spread of the heat rays, is 
built of polished copper, neatly finished. 


Style number and price include radiator com- 
plete with a 10 foot flexible cord and separable 
attachment plug. 


Approx. SHIPPING Net 
WEIGHT, LBs. Retail 
Each Std. Pkg. Price 
192 be 40 $12 00 
11 40 12 00 


Order by Style Number 


500-16 
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TYPE D AIR HEATERS 





1000-Watt-Si1zE 


2000-WattT S1zE 





3000-Watt Size 


Electric Air Heaters are adapted for the heating 
of residences or buildings. They are particularly 
useful in the heating of isolated rooms or small 
buildings which can not conveniently or safely be 
heated by other methods. These heaters afford 
the most ideal way for heating a building or resi- 
dence throughout the winter. Where the cost of 
power makes their continuous use prohibitive, they 
may be economically applied for heating during the 
chilly days of fall and spring when only a small 
amount of heat is required,—not too much, but just 
enough, without the moisture produced by the gas 
fire or the soot and dirt of a coal fire. 


Special Features—Heating element is fully pro- 
tected from electrical and mechanical injury. Heats 
Substantial 
terminals and heavy copper connections. 


by circulation of air and radiation. 


Finished in black Japan with polished aluminum 
trimmings, no heavy castings—lightest construc- 
tion possible. 


Style number and price include heater complete 


with a three-heat snap switch, but no attachment 
plug—wall receptacle of ample size should be used. 


Combination Package—Any of these air heaters can be included in a “Combination Package"’ of six devices. 


Bulk Package—Four combination packages. 


Approx. DIMENSIONS 


Watts, INCHES 
High Med. Low Length Width Height 
1000 500 250 113% 74% 13% 
2000 1000 500 18 84 74 14 
3000 1500 750 2614 7 iy 15 


Order by Style Number and Specify Exact Voltage 


Approx. WEIGHT ——StyLteE No.——, Net 
Ls. 100 to 120 200 to 240 Retail 

Net Boxed Volts Volts Price 
9 15 280532 280533 $17 OO 
12 22 280534 280535 26 00 
16 27 280536 280537 36 00 


$00-20A 








at 
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MANTEL OR FLUSH-TYPE LUMINOUS RADIATORS 





STYLE No. 218042 


StyL=e Nos, 218049 AND 218050 





StyLe Nos. 218047 AND 218048 


For use in fireplaces or mounted flush in walls. 
Adapted for intermittent service, particularly for 
removing the chill before or after the heating system 
isin use. Ideal for nurseries, bathrooms, reception 
halls, etc. 

Special Features—Ornamental appearance, 
Safety from danger of fires or fumes. 

Construction—Each radiator consists of a hand= 
somely’ finished ornamental front with polished 


STYLE Nos, 218045 anb 218046 


copper and two, three or four heating units which 
are readily removable. 

Finish—The fireplace radiators are furnished in 
polished brass, antique brass, oxidized copper, cr 
practically any electro-plating finish desired. The 
finish desired must be specified in the order other-| 
wise polished brass will be furnished. Bathroom 


‘radiators Style No. 218119 will be finished only in 


polished nickel. 


‘ 500098 
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: MANTEL OR FLUSH-T YPE LUMINOUS RADIATORS*—Continued 





STYLE Nos, 218043 AnD 218044 


Capacity—The frames are suitable for 10-am- 
peres. If it is desired to use 500-watt heating units 
in any of the 100-125 velt 3-unit or 4-unit frames, an 
additional switch should be ordered, net retail price 
$1.75. 


Style number and price include radiator frame 
with single-heat flush push-button switch (except 
the bathroom type) but without heating units or 
portable cord. In some cases, as shown in the 
illustrations, the switch is mounted directly in the 
radiator front. Order heating units as a separate 
item, specifying style number and quantity desired. 





Combination. Package~Any of these radiators can be in- 
tluded in a “Combination Package”’ of six devices. i 


Bulk Package—Four combination packages. 


StyLe No, 218119 


‘Dimensions, z Net Retail 
Volts Finish Inches Tiles Units Style No. Price 
Mantel Type Frames 
100-125 | 24x26 ee 3 218042 .825 00 
100-125 t 24x30 16 3 218043 25 00 
100-125 | 30x30 17 a 218044 30 00 
100-125 30x30 7 4 218045 25 00 
100-125 t 24x30 16 3 218046 25 OO 
100-125 | 30x30 17 4 218047 30 00 
100-125 24x30 16 3 218048 25 00 
100 125 | 30x30 17 4 218049 30 00 
100-125 24x30 16 3 218050 25 00 
200-320 t 30x30 17 4 218051 30 00 
Soiaxh t 24x30 16 3 218052 30 00 
Bathroom Type Frames 
rodeo} ee 15 14x18 Py ‘ 218119 15 00 
tSee paragraph above on ‘‘Finish.”’ E 
Luminous Units 
Standard Package, 12 luminous units of one style number. 
Bulk Package, 36 luminous units (any three standard packages). 
Approx. 110-112 VoLts 113-125 VoLts 200-225 Vo.ts 226-250 VoLts 
Shipping Net Net Net Net. 
Lbs. Retail Retail Retail Retail 
Natts Wt. * Style No. Price Style No. Price Style No. Price Style No. Price 
250 4 102746 $2 00 102747 $2 00 222108 $2 OO 222109K, $2 00 
500 4 222110 2 00 222111 2 00 222112 2 00 222113 2 00 


Order by Style Number and Specify Exact Voltage 
500-194 
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Vi MANTEL OR FLUSH TYPE LUMINOUS RADIATORS—Continued 


OUTLINE DIMENSIONS 


Fic. 1 Fic. 2 





DIMENSIONS IN INCHES CORRESPONDING TO LETTERS 
ee IN OUTLINE VIEWS 





ay, 

Style No. Fig No. A B Cc D E F 
218043 1 301443 24% 18 19 27 24 
218044 1 30% 30% 24 25 27 24 
218045 1 30% 30144 24 25 27 24 
218046 1 30144 2434 18% 19% 27 24 
218047 1 30% 30% 25 26 27 24 
218048 1 30% 2434 20 21 20 24 
218049 1 30% 30% 26 27 27 24 
218050 1 30% 24% 20 21 27 24 
218051 1 304% .. 30% 26 27 27 24 
218052 1 3014 247% 20 21 27 24 
218119 2 Dimensions are shown on view. 


NotEe:—Dimensions are accurate within manufacturing limits. If the box or portion projecting into the wall is not of size 
necessary, dimensions may be modified to suit requirements, if changes are specified on order when placed. sae 





; , i . 3 $00-27A 





REAR VIEW SIDE VIEW REAR VIEW SIDE VIEW 
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WATER HEATERS 


WATER HEATER ASSEMBLED 


Special Features—Vessel formed of heavy sheet 
copper tinned on the inside. 
Combination Package—These water heaters can be included in a ‘Combination Package’”’ 


| The water heater holds one pint and will boil 
: his quantity of water in six minutes. Excellent for 
i heating water for shaving, and will be found exceed- 
ingly useful around the home or laboratory. 


Bulk Package—Four combination packages. 






Vol w WEIGHT Lps, i ed 
) 100-125 500 ee aio te 170996 $10 00 
ACCESSORIES FOR WATER HEATERS 
pity povre A standard Hygeia milk bottle can be supplied to fit the pint te ree es 








SANITARY 
NIPPLE 
Hycrera Mix 
BotTtLr 


Style No. 


146284 
162123 


water heater and makes an excellent addition to the nursery equip- 
ment. Milk can be heated in four minutes by setting the bottle in 
the water heater in which a small quantity of water is placed. The 
water bath prevents scorching’ the milk. After use the bottle and 





HEATING 
ELEMENT 







SEPARABLE iA 


ATTACHMENT PLUG 


PARTS OF WATER HEATER 


‘APPROX. SHIPPING 


nipple can be sterilized in the water heater. 


The addition of the sterilizer basket to the water heater makes a 
complete and practical sterilizer for the use of dentists, doctors and 


hospital attendants. Basket is heavily tinned. 


Standard package, 12 Bottles with nipples, and baskets, assorted. 
Bulk package,-any 4 standard packages, 


Description 


Milk Bottle and Nipple 
Sterilizer Basket 


APPROX. SHIPPING 


WEIGuHrT, LBs. 
Each 


1 


% 


Order by Style Number 


Std. Pkg. 


ld 
6 


of six devices. 


heater engages with projection on vessel thus per- 
mits the vessel to be carried by the handle when 
heated. Vessel has lip for convenient pouring. 


Style number and price includes vessel, heater 


cover and flexible cord with separable attachment 
Clip on handle of plug. 


METAL BASKET 





STERILIZER 
BASKET 


Net 
Retail 
Price 
$ .50 
1 00 


500-15 
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-A Westinghouse bell-ringer replaces dry- or wet- 
cell batteries for operating door bells, buzzers, 
miniature lamps, and ‘other purposes. The bell- 
ringer reduces the 110-volt alternating current 
of the lighting current to the voltage required for 
bells, buzzers, etc. Cannot be used on direct-current 
circutts. 

Special Features— Light in weight and compact 
in size.’ The secondary terminals can be short- 
circuited continuously without causing over- 
heating.. Westinghouse bell-ringers are absolutely 
fireproof and practically indestructible. 


Standard package, 10 bell-ringers. 
Bulk package, 30 bell-ringers. 





ic Primary Frequency Height Width Depth 
| Volts Cycles Inches Inches Inches 
'h 110 60 454 2% 24 
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BELL-RINGERS 





Construction — The best materials obtainable are 
embodied in these bell-ringers. The windings are 
covered with pressed sheet-steel end caps. The 
primary leads, which are connected to the 110-volt 
source of supply, issue through a porcelain bushing. 
The connections to the bell are made with binding 
posts, which are mounted on a porcelain support. 


Capacity — The bell-ringer has a rating of 10-volt 
amperes. It delivers on open circuit 12 volts and 
it replaces several dry cells under ordinary con- 
ditions. 


‘SHIPPING WEIGHT, LB, Style Price 
Ea: St Pkg, o. Each 
1 11 284615 $2 00 


Order by Style Number 


500-25A 
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AUTOMOBILE-ENGINE HEATERS 


OE eS oe Soe. — 2 
——_- = — = ee 


Westinghouse automobile-engine heaters fill a 
need long felt by nearly every automobile owner for 
a simple, economical and effective method for 
keeping his automobile engine and carburetor 
warm during the freezing days of winter. It is 
the ideal method of keeping the engine warm while 
the car stands in the garage. Thus, on cold morn- 
ings no difficulty will be experienced when starting 
the engine, as the temperature of the engine will 
always be well above that of the outside air. 

1. Simple Construction — The Westinghouse 
automobile-engine heater is ruggedly built and 
practically indestructible. The heating unit is 
protected by a strong perforated sheet-metal guard 
entirely surrounding the heater. A rigid metal 


Standard package, 4 engine heaters 
Bulk package, 12 engine heaters 





hook allows the heater to be hung anywhere under 
the hood. The flexible cord is long and the plug 
can be attached to any lamp socket. Altogether it 
is a well-built heater with no delicate parts to get 
out of order. 

2. Efficient—The heater can be placed where it 
will do the most good. Instead of heating the 
garage, the heat is delivered only where it is needed 
—near the engine and carburetor. 

3. Economical—The Westinghouse automobile- 
engine heater consumes only 100 watts. The 
initial cost and the cost while in use are both so 
small as to be almost insignificant. 

Style number and price includes heater complete 
with flexible cord and separable attachment plug. 


Height Diameter WEIGHT Ls. Price 
Volts Inches Inches Ea. Std, Pkg. Style No. Each 
100-120 8 3 1% $5 00 


20 283395 


« Order by Style Number 


5@0-26A 
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‘‘Why I Use Westinghouse Appliances’’ 


“Tn the home, electric cooking and heating ap- 
paratus has found favor for four essential reasons: It 
saves numberless unnecessary steps; it is clean 
because it does away with soot, ashes and fumes; 
it is safe as it requires no flame; it is economical, 
effecting a saving in fuel. 

“To secure the greatest efficiency, an appliance for 
heating or cooking should be both durable and 
economical. The materials embodied in Westing- 
house appliances are selected with the aim towards 
greatest efficiency and durability. The workman- 
ship is the application of years of experience, and 


the designs are the result of a study of modern 
household needs. 

-"*To secure the full benefit from the use of electrical 
apparatus, it must be thoroughly reliable. Westing- 
house Electric Ware has won an enviable reputation 
for reliability, based on careful construction, good 
materials and thorough tests. 


_“Tosecurethe most pleasure out of such apparatus 
in the home, it must be ornamental as well as useful. 
Westinghouse Electric Ware is handsome in appear- 
ance and beautifully finished. It is in the same class 
with fine table ware, andI take great pridein show- 
ing it to my friends.”’ 
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WESTINGHOUSE AUTOMATIC ELECTRIC RANGES 


TYPE 3-19B 


Oven Switch—After setting 
the clock, pull this knob out 
till it catches. Current is 
then turned off till the clock 
turns it on. 


Set the alarm hand of the 
clock for the time at which 
the current is to be turned 





on, 





Contact 
Receptacles 


a 









i; 


it 


Contacts 


he 
Large Oven ; Ke 


Burners 










Condensation Cup 
e cleaned frequently, 


Broiler Pan 
Broiler Rack 


Small Oven Buraeds 







To open circuit-breaker 
by hand, lift this rod 


Circuit-breakers—to close (so current 
can be turned on 
oven) raise the 
knob till it catches, 
whether using 
automatic time 
feature or not, 


‘ 


Switches 


Stove Top can 
be raised by 
removing two 
screws, 


aah 










Oven Racks 
_ and Trays. 


e 
















Heat Shield for Large 
Oven. 


Heat Shield for Small 
Oven. 





TYPE 3-19B, SHowrnc How Att Parts CAN BE REMOVED FoR THOROUGH CLEANING AND 
ACCESSIBILITY OF STOVE Top CoNNECTIONS 


These are full: size family cooking ranges for 
domestic use, and have reached their high perfection 
in convenience and economy through many years of 
experimenting and experience. In addition to the 
cleanliness, safety, saving in-food, and general de- 


sirability of cooking with electricity, they have the 
further advantage of saving a great deal of care, 
trouble and expense by the aid of the Westinghouse 
exclusive economical features of full automatic con- 
trol by attached clock and thermostats. 


DISTINCTIVE FEATURES 


. Westinghouse Ranges are approved by the 
National Board of Fire Underwriters and by the 
Good Housekeeping Institute. 

Meals cooked automatically—without personal 
supervision. Clock turns current on, and thermostat 
turns the current off. 

Economical in operation—automatic control 
saves current. 

Ovens properly ventilated—no disagreeable odors. 


All parts accessible for cleaning and repairs. 


Ovens can be kept clean and sanitary, as all 
equipment can be easily removed. 


Ovens have special aluminized finish. 
All -ven burners removable, 


‘Ovens heat-insulated with highest grade of 
mineral wool. y 

Tight fitting oven doors with compression latches. 

Positive sure-acting thermostats and thermom- 
eters. 

Three-heat snap switches for all burners. 

All switches nickel plated. Gun metal dials with 
white enamel letters to show switch position, and 
porcelain buttons lettered in black to show burner 
controlled. 

No dirt, soot, or fumes. 

Saving in weights of food cooked. 

Superior flavor of electrically cooked dishes. 

All ranges are finished in black baked Japan. 
This gives a very neat and attractive appearance, 


550-14 
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OPERATION 


In the automatic ranges the current for the ovens 
is either turned on by hand or automatically turned 
on by the clock, and is turned off automatically by 
the thermostat and circuit-breaker according to the 
temperature setting. Food is placed in the ovens, 
the clock is set for the time desired to turn on the 
current, the thermostats are set for the desired 
temperature, and the circuit-breaker is closed. No 
attention is necessary, as the clock turns on the 
current, and as soon as the desired temperature is 
reached the current is automatically cut off by the 
thermostats, while the food continues to cook on 
stored heat. It is impossible to use more current 
than is needed to bring the ovens to the desired 
temperature, and the result is great economy. It 
is furthermore impossible to burn the food, as the 
thermostat, when properly set, prevents the heat 
from rising to a harmful point. 


Cooking with the Westinghouse Automatic 
Range is an exact science, and one does not even 
have to be awake or at home to cook a meal. This 
is an exclusive feature found in no other range. 


After a little practice it will be found unnecessary 
to frequently open and close the oven while cooking. 


The ovens utilize the heat storage principle. 
Current brings the oven up to the desired tem- 
perature, after which the cooking is carried on by 
stored heat, no further current being required. 
The good results obtained in the modern types of 
gas ranges can be surpassed by the electric range, 
owing to the improved internal ventilating of the 
ovens and the efficient application of heat. Meats, 
breads, cakes, pies, etc., can be evenly browned to 
any degree, top, bottom and sides. Surplus moisture 
is carried off, condensed and deposited in drip cups 
provided for the purpose, but no heat is allowed to 
escape. 


The stove top burners are not provided with 
automatic. control, but each is equipped with a 
three-heat switch, a turn of which brings the 
burners to a red-hot heat almost instantly. Cook- 
ing can be done on these burners with the same ease 
and rapidity as with any other fuel, without the 
many disagreeable features. 

For broiling steaks, chops, etc., only the top 
burner of the large oven is used. The broiler pan 
rests’ on ,racks directly beneath the burner, and 


owing to the fact that the heat can be regulated to 
three different degrees, the searing can be con- 
trolled perfectly. Meats broiled electrically are 
free from taint of fuels, and have an attractive 
flavor, the radiant heat searing the surface and re- 
taining the juices. 


Boiling can be more economically accomplished 
in the small oven or boiler with the aid of the heat 
storage principle, than onthe stove top. In boiling 
slow-cooking vegetables use very little or no water. 
Use the Clover Leaf Set and Cooker Pot in boiling. 


Attachment plug—A receptacle is provided 
only on the circuit-breaker box of the automatic 
ranges for attaching a percolator, iron or other ap- 
pliance. Any’appliance connected to this receptacle 
can also be operated by the clock at any given 
time, either in conjunction with the ovens or 
separately. 


Current Consumption— Monthly current consump- 
tion varies with the requirements of different fam- 
ilies. A careful average for many families of four 
to six persons each, places the current used between 
75 and 100 killowat-hours per month, which in- 
cludes ordinary lights. The tabulation below shows 
the current used by twenty-four families over a six 
months’ period. 


Tabulation of Current Consumption 
Av. 
per 
Nov. Total Mo. 


Consumer June July Aug. Sept. Oct. 


1 174 10 10 119 32 197 542 90 
2 100 108 95 87 107 100 597 99 
3 88 105 77 88 85 100 543 90 
+ 100 =91 100 100 99 100 590 98 
5 Se SEL ee 106 138 143 175 676 135 
6 2) 82 LOLS 106°) 159 126.5 G72) yl12 
7 184 78 97 100 96 100 655 109 
8 60 71 82 89 74 113 489 82 
9 97 97. 100 97 74 ~ 100 565 94 
10 orn. Weceen eae red 43 91 134 67 
11 102 96 96 TESS 98 554 92 
12 5. cote pe WEIN eee lara sft tas atk 91 91 91 
13 129 125 1235+ 4267 "129 144 775 129 
14° 95 Ot 100 97 73 75 531- ~ 89 
15 128 95 118 98 101 107 647 108 
16 96 89 100 97 93 105 580 97 
17 cat epi OO umee Led 179 155 170 745 149 
18 114 128 104 35 100 49 530 88 
19 100 100 98 77 ~—-86 97 + 558 93 
20 12) es 77 104. 53 135) 2d, 88 
21 100 100 70 71 82 98 §21 87 
22 98 93 100 62 ¥58 aes 411 82 
23 65 101 fish, . “3 ae 165 83 
24 ee y ~ 68 68 68 
Total, 24 consumers 1 month.........--.-+4- 2320 
Average, 1 consumer 1 month...+..++e-+0+ its -97 
550-24 
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CONSTRUCTION OF BURNERS 


All burners are of the radiant type. 

The heating wires are laid in deep grooves of a 
molded porcelain brick that will not check or crack 
under extreme heat, and is impervious to water, 
acids and alkalis. 

By a special construction of the grooves the coils 
are prevented from creeping up when heated and 
coming in contact with the cooking vessels. They 
are perforated in many points with small openings, 
which readily allow any liquid which may be 
spilled on the burner to pass through. Any food 


that does not pass through the openings will be 
rapidly burned off and leaving the burner clean and 
white. 

These burners respond very quickly to applied 
current, and heat directly any vessels placed upon 
them regardless of contact. In case of a burnout 
they are so simple in construction that any user 
may replace the burned out coil with a new one in 
a few minutes time with a pair of pliers and a screw- 
driver. 


Oven Burners 





Top 





BotTtoM 


LARGE OVEN BURNER 


Perfect baking has long been considered the true 
test of any stove’s efficiency—this being placed 
even before economy. The oven burners used in 
the Westinghouse Ranges are 100 per cent perfect 
under this test, and have many other strong features 
to commend them. 


Each large oven has two large rectangular bur- 
ners of 1000 watts each and a small oven or boiler, 
1 round burner of 1000 watts. 


Each burner is controlled separately by a 3-heat 
switch, giving three separate and distinct ranges of 
heat; high, medium, and low. The advantage of 
this arrangement lies in the fact that one can set 
the burners in the oven at different temperatures, 
which will permit either a slow or quick heat, but 
when the predetermined temperature is reached the 
current will be automatically cut off by the circuit 
breaker. ‘Such flexibility of heat control in the 
ovens permits the operator to apply the heat at 





both top and bottom for baking and ‘roasting at 
just the desired temperature. This arrangement also 
avoids the danger of scorching food from concentra- 
tion of heat, and warping utensils or the linings of 
the oven. All oven burners on the automatic 
ranges are further controlled and mastered by the 
circuit-breaker. 
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Stove-Top Burners 


The stove-top or platform burners embody the 
same principles of construction used in the oven 
burners. They are round in shape, two being 8 
inches in diameter and one 10 inches in diameter. 
Each 8-inch burner takes 1000 watts on high heat, 
500 watts on medium heat, and 250 watts on low 
heat. They are separately controlled by three-heat 
switches. 

The 8-inch burners embody two heating coils 
each. These coils are laid in grooves, staggered, 
with the result that with any position of the switch, 
either low, medium or high, the heat applied is 
evenly distributed over the entire surface of the 
burner. This further results in a uniform applica- 
tion of heat to vessels placed upon the burner. 

The large, 10-inch, burner employs three heating 
coils arranged in a manner to give three distinct 
areas of heated surface. It is controlled by a three- 
heat switch giving three distinct inputs of current 


All parts of the range are of metal. The legs, 
door frames, etc., are castings; other parts are 
selected sheet steel. The range is sturdy.and well 
constructed throughout; parts are practically un- 
breakable and cannot work loose. Every part is 
quickly accessible for thorough cleaning and re- 
pairs. 

Ovens are built of rust resisting sheet steel, and 
are covered on both sides with a special aluminum 
paint, which increases the efficiency and further pro- 
tects the oven from rusting. They are heavily 
insulated with the finest grade of mineral wool to 
reduce to a maximum the loss of heat. A heat 
shield especially designed, produces an even tem- 
perature. All joints are double seamed, and steam 
tight. Glides fit over studs inside of the ovens and 
are easily removable. Receptacles for the burner 
contacts are located at the rear above the floor of 
the oven; they are steam tight and need not be 
removed for cleaning. 

Everything can be removed from the oven 
instantly for cleaning purposes. 

Switches—All burners are equipped with three- 
heat switches with gun metal dials, having indica- 
tions marked with white enamel lettering which 


with corresponding distinct areas of heating sur- 
face. High heat uses 2000 watts and heats the 
entire surface, medium heat uses 1332 watts and 
heats an area 8 inches in diameter, while low heat 
uses 666 watts and heats an area 6 inches in diameter: 
This arrangement of coils makes it possible to 
comform the heated surface of burners to the size 
of vessel used, and results in a considerable saving 
of current as no’ uncovered portion of the burner 
is subject to useless radiation of heat. 
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GENERAL CONSTRUCTION 


makes them easy to read at a considerable distance 
from the range. The porcelain switch buttons are 
lettered to show which burner each particular 
switch controls. : 

The circuit-breaker on the automatic range has 
carbon arcing tips, which allow the metal part of 
the switch to open before contact is broken on the 
carbon points. This prevents the metal contact 
from corroding and pitting due to arcing, and 
results in good clean contacts at all times, insuring 
uniform delivery of current. The circuit-breaker 
is made in strict accordance with the Underwriters 
requirements, is easily accessible, and can be readily 
taken apart for inspection or repairs. 

Accessibility of Connections—The panel at the 
rear of the stove is easily removed, uncovering all 
receptacles, contacts, wires and connections. The 
back of the circuit-breaker box is removed in the 
same manner, making accessible all working parts 
of the circuit-breaker, clock, switch, and every wire 
terminating in this box. 

Stove Top—By removing two small screws the top 
can be lifted up and back for repair or inspection, 
disclosing every contact and connection to the 
burner and switches. 


FINISH 


These ranges with their clear cut and well bal- 
anced lines present an exceedingly attractive ap- 
pearance arid a harmony of color, which is thorough- 
ly appreciated by the discriminating buyer. 

All sheet metal used on the outside of the range 
is of the best grade obtainable, and has a very high 


grade baked black Japan finish. The thermometer 
plates, clock, snap switches, shelf trimming, and 
corner supports, are nickel plated and. polished. 
The side and back splashers, broiler pan, crumb 
tray, and door panels, are of white porcelain enamel, 
for easy cleaning. 


COMBINATION GAS AND ELECTRIC RANGES 


For localities having such a high cost of current 
that the use of the straight electric range would 
possibly be prohibitive, the type 3-19B and 2-19B 
can be furnished with combination gas and electric 
equipment. These are exactly the same as the 
straight electric, with the exception of the stove 
top burners, which in the combination ranges are 
replaced by four gas burners. This makes possible 


the use of gas burners on the stove top, and elec- 
tricity for the ovens. 

One gas burner is extra large, known as a giant 
burner, in the center of which is a separate and 
distinct burner of very small capacity used for 
simmering. Each burner on the range is controlled 
by an individual lever valve which permits the 
regulation of each one separately. 
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An automatic gas lighter is located in the center of 
the four burners, controlled by a button valve on 
the front of the stove. This enables any of the four 
burners to be lighted instantly by pressing down the 
valve which throws the flame over all four burners, 
and does away with the necessity of using matches 
around the stove. This lighter, though it burns con- 
stantly, consumes such a small amount of gas that 
the expense does not exceed the cost of matches. 


Westinghouse Electric Ranges 
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The oven equipment of the combination range is 
identical in every respect with the straight electric. 
The automatic control features are exactly the same. 
All extras such as warming shelves, etc., as outlined 
for the straight electric can be supplied and used on 
the combination. 


(GUARANTEE 


All Westinghouse ranges are guaranteed against 
mechanical and electrical defects, and defective 
parts will be repaired or replaced free of charge 
within one year from date of purchase by the user. 

The Westinghouse Electric & Manufacturing 
Company have throughout the country, service 
representatives who render “‘service’’ on Westing- 
house apparatus. Inall cases, apparatus for repairs 


should be referred to these representatives, and 
where in line with our guarantee the service rendered 
will be free of charge. 

In no event do we hold ourselves liable for any 
damage other than allowing for or furnishing with- 
out charge parts to replace defective parts as herein 
stated. 


INSTRUCTIONS 


A complete and comprehensive instruction book, 
No. 5173C, is furnished with each range. To secure 
all the benefits of electric equipment, and to make 
cooking thoroughly satisfactory, we urge that the 
few simple directions given in this book be followed. 


Complete wiring diagram is pasted on the back of 
every range. There is also furnished with each range 
instruction card No, 856, embodying a few ‘‘don’ts”’ 
concerning the proper use of the range. 
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Large Oven 
Small Oven 
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Westinghouse Electric Ranges 


Typr 3-19B AuromaTic ELECTRIC RANGE 


Number 
of Burners 


Total Maximum Input—7000 watts. 
Average Maximum Demand—3500 watts. 
Heat Control—Three-heat indicating snap switch for each burner. 
Automatic Features—Automatic time and temperature control for ovens. 
Dimensions of Range—43 by 25 inches—S9 inches total height. 
Height of Cooking Surface—31 inches. 
Size of Ovens—Large, 1814 by 1314 inches—16 inches deep; 

Small, 103¢ by 131% inches, 1114 inches deep. 


Approx. 
Shipping 


Wt., Lbs. 


440 
440 


Heating Equipment 


High 
1090 
1000 
2000 
1000 


PRICES 


Order by Style Number and Specify Exact Voltage 








TYPE 3-198 AUTOMATIC ELECTRIC RANGES 





Watts, Each BURNER- 
Medium 


500 
500 
1332 
500 


Circuit 
A.C, or D.C, 
A.C, or’ DiC, 
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TYPE 3-198 SEMI-AUTOMATIC ELECTRIC RANGES 








Type 3-19B Semi-AuToMATIC ELECTRIC RANGE 


Heating Equipment 


Number ——Watts, EAcH BURNER ————— 





. “12. Leia teak 
of Burners High Medium Low 
bh Large Oven 2 1000 500 250 
Small Oven 1 - 1000 500 250 

1-10" 2C00 133204 666 

: Stove Top 2- 8° 1000 500 250 


Total Maximum Input—7000 watts. 
Average Maximum Demand—3500 watts. 
Heat Control—Three-heat indicating snap switch for each burner. 
Automatic Features—Automatic thermometers for ovens connected to call bell, but no clock or circuit- 
breakers. 
Dimensions of Range—43 by 25 inches—59 inches total height. 
Height of Cooking Surface—31 inches. 
Size of Ovens—Large, 1814 by 131% inches—16 inches deep; 
Small, 1034 by 131% inches—11)% inches deep. 


PRICES 

——— STYLE No. ———— Approx. Net 
Ovens at Ovens Shipping , Retail 

Left Right Wt., Lbs Wiring Volts Circuit Price 
266935 ' 266937 ~ 440 3 100-120 A Ce $180 00 
266936 266938 440 2 200-240 A.C. 180 00 
278604 278606 440 3 100-120 DG. 180 00 
278605 278607 440 2 200-240 DsGs 180 00 


Order by Style Number and Specify Exact Voltage 
RANGES SHOWN ON THIS PAGE SUPPLIED ONLY UNTIL STOCK IS EXHAUSTED. 
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TYPE 3-198 COMBINATION GAS AND ELECTRIC RANGES 


sj 


Type 3-19B AUTOMATIC COMBINATION RANGE 





Heating Equipment 








Number : Watts, EacH BURNER 
of Burners High Medium Low , 
Large Oven 2 1000 500 250 
Small Oven ‘ 1 1000 500 250 
Stove Top 4 


Artificial gas burners, one extra large with simmering burner. All equipped with automatic i 
gas lighter. 


Total Maximum Electrical Input—3006 watts. 
Heat Control—Three-heat indicating snap switch for each electric burner. 
Automatic Features—Automatic ranges have automatic time and temperature control for ovens. 
Dimensions of Range—43 by 25 inches—S59 inches total height. 
Height of Cooking Surface—=31 inches. 
Size of Ovens—Large, 18144 by 1314 inches—16 inches deep; 
Small, 1034 by 1314 inches—11)4 inches deep. 





: PRICES 
it 
| ——STYLE No.—— Approx. Net 
i Oven at Oven at Shipping Retail 
{ Left Right Description Wt. Lbs. Wiring Volts Circuit Price 
sf 266947 266949 Automatic 440 2 100-120 A.@iter"D.C. $195 OO 
{ " 266948 266950 Automatic 440 2 200-240 A.C.,or D.C. 195 00 


Semi-automatic ranges to be operated on 25 cycle current must be ordered special. 


Order by Style Number and Specify Exact Voltage 
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TYPE 3-198 DOUBLE ELECTRIC RANGES 


interment 





Type 3-19B DousLe Automatic ELectric RANGE 


Heating Equipment i} 





Number ———___ Watts, EAacH BURNER — lj 
of Burners High Medium Low Hh 
Each Large Oven 2 1000 500 250 : 
Each Small Oven 1 1000 500 250 £ 
yaad { 2-10” 2000 1332 666 ei 4 
tove Top U4-18" 1000 500 250 


Total Maximum Input—14000 watts. 

Average Maximum Demand—/7000 watts. 

Heat Control—Three-heat indicating snap switch for each burner. 

Automatic Features—Automatic ranges have automatic time and temperature control for ovens. 

Dimensions of Range—84 by 28 inches—61 inches total height. ‘Na 

Height of Cooking Surface—31 inches. Re 

Size of Ovens—Large, 1814 by 1314 inches—16 inches deep; ; 
Small, 1034 by 1314 inches—11)4 inches deep. 








PRICES 
Approx Net 
Shipping Ae Retail 
Style No. Description Wt., Lbs. Wiring Volts Circuit Price ™ 
266939 Automatic 860 3 100-120 A.C. or D.C. $390 00 nto 
266940 Automatic 860 2 200-240 A.C. or D.C. 390 00 Hd ee 


Semi-automatic Ranges for operation on 25 cycles must be ordered special. 


Order by Style Number and Specify Exact Voltage 











i 
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TYPE 3-198 DOUBLE COMBINATION GAS AND ELECTRIC RANGES 





Type 3-19B DouBLE AuToMaTiC COMBINATION RANGE 


Heating Equipment 


Number —<—$—___—— Watts, Each BURNER——-——————__y 

of Burners High Medium Low 

Each Large Oven 2 1000 500 250 
Each Small Oven 1 1000 500 250 
Stove Top 8 Artificial gas burners, one extra large with simmering burner. All equipped with automatic 


gas lighter. 


Total Maximum Electrical Input—6000 watts. 
Heat Control—Three-heat indicating snap switch for each burner. 
Automatic Features—Automatic ranges have automatic time and temperature control for ovens, 
Dimensions of Ranges—84 by 28 inches—61 inches total height. 
Height of Cooking Surface-——31 inches. 
Size of Ovens—Large, 181% by 1314 inches—16 inches deep; 
Small, 1034 by 1314 inches—11% inches deep. 





PRICES 
Approx. Net 
i Shipping Retail 
Style No. Description Wt., Lbs. Wiring Volts Circuit Price 
266955 Automatic 860 3 100-120 A.C. or D.C. $390 OO 
266956 Automatic 860 2 200-240 AUG. orrL). Cr 390 00 


Order by Styie Number and Specify Exact Voltage 
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TYPE 2-198 HALF-AUTOMATIC ELECTRIC RANGES 





Showing Interior of Oven Range With High Back Warming Sheif (Extra) 
Type 2-19B Hatr-AutTomatic ELEcTRic RANGE 


Heating Equipment 





Number : Watts, Each BURNER————————-—_, 
of Burners High Medium Low 
Oven 2 1000 ag aey 
1-10” 2000 1332 
Stove Top {2 8 1000 500 250 
Total Maximum Input—6000 watts. 
Average Maximum Demand—3000 watts. 
Heat Control—Three-heat indicating snap switch for each burner. 
Automatic Features—Automatic temperature control for oven. 
Dimensions of Range—32 by 241% inches—34 inches total height. 
Height of Cooking Surface—34 inches. 
Size of Oven—1814 by 1314 inches—16 inches deep. 
PRICES 
Approx. Net 
Shipping ; Retail 
Style No. Wt., Lbs. Wiring Volts Circuit Price 
266943 275 3 100-120 A.C. or D.C. $140 00 
266944 275 2 200-240 A.C. or D.C. 140 00 
Extra 
Net 
Retail 
Style No. Description Price 
246232 High B ck Warming Shelf, White Porcelain Enamel...........-cesececececeecees PEG Lp kta cease $10 00 


Order by Style Number and Specify Exact Voltage 
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TYPE 2-198 SEMI-AUTOMATIC ELECTRIC RANGES 


eae 
Se 





Types 2-19B Semi-AuToMATIC ELECTRIC RANGE 


Heating Equipment 








| Number --— Watts, EacH BURNER ———__, 
} of Burners High edium Low 
Oven iz 1000 500 250 
Beopallts 1-10" 2000 1332 666 
mLOv ae? 2- 8” 1000 500 250 


Total Maximum Input—6000 watts. 

Average Maximum Demand—3000 watts. 

Heat Control—Three-heat indicating snap switch for each burner. 

Automatic Features—Automatic thermometers for ovens connected with call bell, but no clock or 
circuit-breaker. 

Dimensions of Range—32 by 241% inches—34 inches total height. 

Height of Cooking Surface—34 inches. 

Size of Oven—1814 by 131% inches—16 inches deep. 





PRICES 

Approx. Net 

hit Shipping . ; Retail 

Style No. Wt., Lbs. Wiring Volts Circuit Price 
i By 266945 275 3 100-120 A.C, $130 00 
iH ih 266946 275 2 200-240 A:G: 130 0O 
4 278617 275 3 100-120 D:GC: 130 00 
: 278618 ah 2 r 200-240 D.C; 130 00 

Extra 

Net 

Retail 

Style No. . Description Price 
246232 High Back Warming Shelf, White Porcelain Enamel. ........--eee cece e ccc tec cece een seeterereencs $10 00 


Order by Style Number and Specify Exact Voltage 





RANGES SHOWN ON THIS PAGE SUPPLIED ONLY UNTIL STOCK IS EXHAUSTED. 
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Showing Interior of Oven 
Type 2-19B Hatr-AuTOMATIC COMBINATION GAS AND ELECTRIC RANGES 


Number 
of Burners 
Oven 2 
Stove Top 4 


Range With High Back Warming Shelf 


Heating Equipment 





High 
1000 


Watts, Each BuRNER———_——_—__, 


Medium 
500 


Low 
250 


Artificial gas burners, one extra large with simmering burner. 


All equipped with automatic gas lighter. 


Total Maximum Electrical Input—2000 watts. 


Heat Control—Three-heat indicating snap switch for each burner. 


Automatic Features—Automatic ranges have automatic temperature control for ovens. 


Dimensions of Range—32 by 2414 inches—34 inches total height. 


Height of Cooking Surface—34 inches. 
Size of Oven—1814 x 1314 inches—16 inches deep. 


PRICES 

Approx. 

Shipping 
Style No. Description Wt., Lbs. Wiring Volts 
266959 Automatic 275 2 100-120 
266960 Automatic 275 2 200-240 

Extra 

Style No. Description 
246232 High Back Warming Shelf, White Porcelain Enamel 


Order by Style Number and Specify Exact Voltage 


Circuit’ 


A. Cor D: Ge 
A.G. orsD.C. 


Net, 

Retail 

Price 
$140 OO 
140 00 
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TYPE 2-198 AUTOMATIC TIME SWITCH ° 


Type 2-19B Half-Automatic Ranges have auto- 
matic temperature control but no automatic time 
control to turn on the current at a predetermined 
time. To provide this feature the type 2-19B 
Automatic Time Switch is supplied. 





The outfit consists of a single-pole double-throw 
knife switch contained in a metal wall: box, and a 
clock. All parts are interchangeable. 

The outfit mounts on the wall directly above and 
to the right of the range. It occupies only 77% by 
754 inches and is so light that it involves no diffi- 
culties in mounting. 

The Automatic Time Switch operates exactly 
like the time switch on the type 3-19B automatic 
ranges. 

For Water Heating—As the switch is double- 
throw, one side can be connected to the oven and 
the other side to an electric water heater. When 
the current is turned on the range it is cut off of the 
water heater, thus limiting the total load on the 
supply circuit. When connected in this manner 
it is impossible to use the water heater while the 
oven is in circuit, and vice versa. 

Application to Standard Ranges—The use of this — 
switch involves some changes in the wiring of the 
range. If the switch is ordered with the range the 
necessary changes will be made in the range at 
the faetory without charge, and diagram of proper 
connections will be furnished. 


Order by Style Number 


Style No. Description Net Retail 
Price 
269231 Automatic Time Switch and Clock $12 50 
$50-16 
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TYPE M-1 ELECTRIC RANGES 
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Type M-1 Automatic RANGE 
(The Half Automatic Range differs in having no clock or automatic tripping mecl 


1anism) 


The Type M-1 electric range is a new addition to 1. Full Automatic Electric Range, having the 
the line of Westinghouse Electric ranges, and com-_ clock to turn the oven burner on and a thermo- 
prises the best features of other Westinghouse stat to turn it off. 
ranges, with a number of added features. De 





Half Automatic Electric Range, having only 
a thermostat to turn off the oven burner. 
The Type M-I Electric Range is built in three 3. Non-Automatic Electric Range, which has"no 
distinct types: automatic features. 


SPECIAL FEATURES 


: All sheet metal—light, but durable. Oven burner of 2000-watt capacity, is used also 
Black baked japan—makes a very neat and at- for broiling. High input makes broiling quick and 

tractive finish, prolongs the life, and is rust re- successful. 
sisting. The wiring to the thermometer is carried in 
Oven and cooking top interchangeable, making it through the hinges on the door. There is no wiring 
possible to put the oven on either side of the range, to change should the door or thermometer be re- 


for right-hand or left-hand oven. placed. 
All circuits individually fused. Terminal box provided for connecting the service 
Fuses, switches and circuit-breaker located in a wires. 
box under the cooking top, easily accessible. Lamp socket located under shelf. The lamp can 
Fuse cover removable. be used for illuminating, or the socket to plug in 
All switches have rotating dial, with white mark- percolator, toaster stove, or any other electrical 
ing located on a switch cover plate. appliance. 
Double pole switch, a new feature, not found in White porcelain splashers at side and back of 
any other range. shelf. 
All switches are of 20 ampere rating. Aluminum composition-coated sheet metal lin« 


All burners removable for cleaning and repairing. ings of ovens. 
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TYPE M-1 ELECTRIC RANGES—Continued 





CONSTRUCTION 


The all-steel construction of the type M-1 range 
makes it a durable, yet light range. All parts are 
easily accessible for cleaning and any eventual 
repair. All burners are removable, a new feature of 
Westinghouse Electric ranges. All circuits are in- 
dividually fused, with the switches and fuses on one 
base. The ovens are well insulated with mineral wool. 

Oven Equipment—The oven is fully equipped 
with aluminum broiler pan, wire racks for 
roasting, baking, drying or for preserving fruits, 
vegetables, etc. Rack glides 9n the side allow for 
arrangements of racks in varied spacings. A heat 
shield gives even distribution of heat throughout the 
oven. 


Thermometer—Each range is equipped with 
heat-indicating thermometer or thermostat fitted 
in the door, which enables the user to tell at a 
glance the degree of heat in the oven and insures 
uniform duplication of previous successful opera- 
tions. 


Burners—The oven and broiler is equipped with 
one burner only, of 2000-watt rating. The stove- 
top equipment consists of four 8-inch burners, two 
of 1500-watt capacity, and two of 1000-watt 
capacity. All burners are open-coil type, and heat 
immediately when the current is turned on. 


Heat Control — Each burner is controlled by a 
three-heat double-pole indicating switch, marked 
“high,” ‘‘medium,”’ ‘“Jow,” and ‘‘off.” Each 
switch is also marked for the particular burner it 
controls. All switches are conveniently arranged 
at the front of the stove, and below the stove-top 
platform. All switches are of 20-ampere capacity, 
and the parts are interchangeable. 

Finish—The metal on the outside is finished in 
black baked japan. The inside ovens are finished 
in aluminum composition coated sheet metal. 

Testing and Packing—All heaters are tested at 
the works as to the proper voltage, wattage, etc. 
All other parts are tested for any defects in material. 
Installation instructions and wiring diagram are 
permanently attached to the range. These ranges 
are very easily taken apart and are especially 
adapted for knock-down shipments. 

Guarantee-—Each range is fully guaranteed 
against mechanical or electrical defects for a period 
of one year from date of purchase by the user. 
Should any part prove defective within one year, 
it will be replaced free of charge. In all cases, 
apparatus requiring repairs should be referred to our 
local service representatives, and where in line with 
our guarantee, the service rendered will be free of 
charge. 
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TYPE M-1 ELECTRIC RANGES—Continued 
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Type_M-1 Non-Automatic RANGE [ 


Heating Equipment 





Number —_———_— Watts, EacH BURNER 1)\\ 
of Burners High Medium Low 
aes } 1 2000 1332 666 ; 
3 § 2-1000 500 250 
Stove Top 4 ( 2-1500 750 375 til 
i 
Hy if 
Total Maximum Input—7000 watts. fii 
Average Maximum Demand—4000 watts. He 
Heat Control—Three-heat indicating snap switch for each burner. i 
Dimensions of Range—52 inches long, 26 inches wide, 52 inches high. 
Height of Cooking Surface—33 inches. 
Size of Oven—17 inches deep, 12 inches high, 18 inches wide. ' 
Size of Broiler—17 inches deep, 914 inches high, 16 inches wide. oe 
a 
PRICES 
STYLE No.——_—_, Approx. Net 
Ovens at Ovens at Shipping Retail 
Left Right Wt., Lbs. Wiring Volts Circuit Price 
Automatic Ranges 
283697 283702 275 3 100-120 AC LOTELILG $184 00 
283717 283722 275 2 200-240 A CHon DIG 184 00 
. Half Automatic Ranges 
| 283700 283705 275 3 100-120 A.C. or D.C. 176 00 
283720 283725 275 2 200-240 A.C.or D.C. 176 00 
Non-Automatic Ranges 
. 283701 283706 275 3 100-120 A. C. or D.C 170 00 
283721 283726 275 2 200-240 AY Cor: DiC 170 00 


Order by Style Number and Specify Exact Voltage 
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TYPE 515 ELECTRIC RANGE 





Typr 515 ELECTRIC RANGE 
With High-Back Warming Shelf (Extra) 


Construction—The 515 range is light but durable. 
All parts are easily accessible for cleaning and mak- 
ing any necessary repairs. The switch bracket is 
cast-iron; all other parts are sheet steel. The oven 
sides and top are lined with two layers of asbestos, 
separated by dead air spacing; the door and bottom 
are packed with mineral wool. The mineral wool 
and asbestos with which the oven is lined creates a 
heat retaining chamber, which means a great saving 


of current. 


Oven Equipment—The oven is fully equipped 
with broiling pan, racks for roasting, baking, drying 
or for preserving fruits and vegetables; glides on the 
side allow for arrangement of racks for varied spac- 
ing between upper and lower burners. The heat 
shield gives an even distribution of heat throughout 
the oven. 

Thermometer—The range is also equipped with 
heat-indicating thermometer in the oven door, 
enabling the user to tell at a glance the degree of 
heat in the oven and insuring uniform duplication of 
previous successful operations. 
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TYPE 515 ELECTRIC RANGE—Continued 





Type 515 ELecrric RANGE 
(Oven Interior) 


Burners—The oven is equipped with permanently 
attached burners, upper and lower units, being 1000 
watts rating each. The upper unit is splendid for 
broiling. The stove-top equipment consists of two 
eight-inch burners of 1500 watts rating each. All 
burners have open coils, and heat immediately when 
the current is turned on. 


Heat control—Each burner is controlled by a 
three-heat switch, marked high, medium, low, and 
off. Each switch is also marked for the particular 
burner it controls. 


Finish—The outside metal is finished in black 
baked japan. The inside of the ovens is treated 
with special aluminum paint baked on at a high 
temperature to insure better service under severe 
usage, 





Type 515 ELectric RANGE 


Testing and Packing—All heaters are tested at 
the factory as to proper voltage and wattage; all 
other parts for any defect in material. Carefully 
packed in individual extra strong cases insuring 
delivery in best condition to the user. Installation 
instructions come permanently attached to the 
range and are readily accessible at any time. 

Guarantee—Every Westinghouse range is fully 
guaranteed against mechanical and electrical de- 
fect, for a period of one year from date of purchase 
by the user. Should any part prove defective 
within one year it will be replaced free of charge. 

Total Maximum Input—5000 watts. 

Average Maximum Demand—2500 watts. 

Dimension of Range—31 inches high—top 241% 
x 161% inches. 

Height of Cooking Surface—31 inches. 

Size of Oven—12 x 16 x 12 inches deep. 


PRICES 
_WEIGHT———_,, Net Retail 
Style Net Shipping Wiring Volts Price 
278673 80 95 3 100-120 $75 OO 
278674 80 95 2 200-240 75 0O 
283367 High-Back Warming Shelf 10 00 


Note—Unless otherwise specified these ranges 
are equipped for 110-220-volt, 3-wire or 110-volt 
2-wire alternating-current service. Can be used 


on 110-120 volts. For information and prices on 
220-volt, 2-wire ranges, apply to nearest district 
office, 
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HOT PLATES 





Type 22 Hor PLATE 


These hot plates are small electric stoves for hotel, 
restaurant, cafe, and domestic service. 

Special Features—No special flat-bottomed uten- 
sils needed, the radiant heaters, with all the heat at 
the top, are very efficient with ordinary cooking 
vessels. Non-corrosive material used for the heat- 
ing elements; water or food spilled over the heater 
will not damage it. The porcelain brick on which 
the heating element is assembled will stand rough 
usage. Deflector plates below the heaters prevent 


Style No. Wiring Volts 
266968 3 100 to 120 
266970 2 210 to 250 


scorching the table, protect the connection, and 
increase the heaters’ efficiency. 


Heat Control—The 8-inch heater has a three- 
heat switch. In the 10-inch heater three separate 
switches are used. These light up an area 6 inches, 
8 inches, or 10 inches in diameter. Each 10-inch 
heater is therefore really three plates in one. 


Style number and price include hot plate with 
switches as illustrated. 


Approx. Net 

Maximum Shipping Retail 

Watts Weight Price 
3000 30 $37 OO 
3000 30 37 00 





SHowING ACCESSIBILITY OF CONNECTIONS 


Order by Style Number and Specify Voltage 


550-18A 





== 
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CLoveR-LeAF SET AND CooKER Pot IN SMALL Oven oF 3-19B ELEcTRIC RANGE 


Great economy can be effected in the straight 
electric range by doing all boiling in the ovens. 
The clover leaf set and the cooker pot are built 
specially for these ranges. They are so designed 
that all four vessels can be put into the small oven 
together, permitting four different dishes to be 
cooked at once. In the combination gas and elec- 
tric ranges these vessels also prove useful. 

The vessels are of specially heavy gauge aluminum 


well made and very substantial. e meats, stews, etc. 
Style No. Description List Price 
278401 Clover-Leaf Set (three vessels) $4 00 
278402 Cooker Pot 1 50 


Clover-Leaf Set—The clover leaf set consists of 
three triangular vessels, each holding two quarts. 
All three vessels can be placed in the small oven of 
the type 3-19-B range so that three vegetables can 
be boiled separately at the same time. 


Cooker Pot—The cooker pot is a round 214-quart 
vessel which fits over the clover-leaf set or can be 
used separately. It is useful in preparing boiled 
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BAYONET IMMERSION HEATERS 
FOR DOMESTIC USE 





Type B HEATER COMPLETE 





Type C HEATER COMPLETE 
1000 AND 2000 WaTT 





Type C HEATER COMPLETE’ 
400 AND 600 WATT 


For data on size of heater required see Section 9-A. 


Circulation water heaters or immersion heaters 
are used with an insulated storage tank to supply 
hot water for household use; in coffee urns; for in- 
direct melting of glue, paraffine, tar and other 
viscous substances; for generating low pressure 
steam (maximum gauge pressure of 15 pounds per 
square inch) ;for sterilizing; and for multiplicity of 
applications where heating may be accomplished 
directly or indirectly by the heating of a liquid, the 
temperature of which should not exceed 250 degrees 
Fahrenheit, or the liquid pressure 150 pounds per 
square inch. 


The heater may be removed from the casing and 
inserted directly in the vessel containing the liquid. 
The blades of these heaters should always be com- 
pletely immersed in the liquid. 


Lagging—For most efficient operation of bayonet 
immersion heaters, the storage tanks, heater casings, 
and all connection pipes should be well lagged to 
prevent heat loss by radiation. 


Features—On account of their simple construc- 
tion these heaters are easily removable and hence 
easily cleaned. Being completely immersed in the 


liquid, they are extremely efficient—all heat goes 
into the liquid. They are strong and rugged and 
will withstand a reasonable amount of abuse. 


Construction —The types B and C heaters are of 
similar construction and differ only in size and 
number of blades and the construction of the termi- 
nals. They consist essentially of a flat ribbon re- 
sistor assembled in a mica sheath and encased under 
pressure in a flattened copper tube, which is 
brazed into a brass head. The brass head is threaded 
to screw into the casing. The casing consists of a 
piece of standard iron pipe with proper fittings to 
attach to the water system. 


Type C Heaters—In the type C heaters of 1000 
and 2000-watt capacity heavy screw terminals are 
mounted in a molded terminal block located within 
the brass head. A flexible cord is permanently 
attached to the terminals which are protected by a 
molded terminal cover and a three-heat indicating 
snap switch is supplied with each heater. The 
heater casing consists of a suitable length of stand- 
ard 14-inch malleable iron pipe with tee fitting, 
in which the heater head screws, and a reducing 
coupling on the other end. 
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Approx. —— StyLeE No, —-—————_+ Net 

—— warts Inputr————_, Shipping 100-120 200-2 40 240-260 Retail 

Max. Med. Low Wt., Lbs. V Volts Volts Price 

TYPE C 
With Switch and Casing 

* 400 “sie nae 14 251200 Ae AOA es 2” TN Biers ans 0: $24 OO 
* 600 <ehs ios 16 251208 ZO EAT OMe ene Rexcucca 8 24 00 
1000 500 250 20 274441 274443 De MIN IR odie a.0%e 28 00 
2000 1000 500 22 274449 DUAL IARS Wanerk s © 34 00 


With Switch but Without Casing 


*These heaters are not furnished with switch but are equipped with standard parallel blade separable attachment plug. 
Heaters can be supplied with nickel finish casing on special order. 
For heaters of capacity higher than 3500 Watts, see catalogue section on Industrial Heating Apparatus. 


Order by Style Number 


* 400 tale ei 14 251140 SOLTAS i ie olatelicse 23 00 
* 600 dd ae 14 251148 BEL ESO esis a5 23 00 
1000 500 250 16 274425 DAD TI eae ies sa he 27 OO 
2000 1000 500 20 274433 TAS Ae oasis 33 00 
EY PE_B 
| With Switch and Casing 
2500 1250 625 30 280944 280945 285352 36 00 
3500 1750 875 32 280946 280947 285353 38 00 
| With Switch but Without Casing 
2500 1250 625 28 285268 285269 2385356 34 00 
3500 1750 875 30 285270 285271 285357 36 00 
Without Switch or Casing 
2500 1250 625 28 280952 280953 285360 33 00 
3500 1750 875 30 280954 280955 285361 35 OO 


§08-23A 
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BAYONET IMMERSION HEATERS—Conitnued 






Hot Water Outiet 





Tank HEATING BY DtrREcT IMMERSION 


Set Wide Open 








By guore Head Cock Adjusted so that water 
Is hat of ter possing through heater 


' 





HeEaTING Hot WaTeER TANK y STEAM TABLE 








8 
Bic. 25) Pyrr C Fic. 3. Type C 
1000 AND 2000 Watt 400 AND 600 WATT 








Max, - x —DIMENSION aR ST TIES TF 
Input : 
Watts Volts Fig. Min. Max. Min. Max. 
TYPE C HEATERS 
{100-120 2 1575 163; 7X6 825 1075 
400 120072 2 226 a 14;%5 ae ° Aon 
100-120 2 15a 1676 ié i 1 
600 \200-240 2 1815 19% 10% 1136 133% 
100-120 3 22% 2276 ié é 
1000 \200-240 3 3014 4075 31H 32% 344 
100-120 
2000 (00-240 3 394 403% 313 32% 34th 
TYPE B HEATERS 
‘ 100-120 1 173% 183% 8x5 975 12 
i 2500 200-240 1 
1 {100-120 1 21% 2235 1275 13% 16 
3500 (200-240 1 
; | 1 ie I i These dimensions are for reference only. For official dimensions apply to the nearest district office, 
i 
Re ii 500-24 
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ELECTRIC HEATING EQUIPMENT FOR OVENS 





TypicaL Truck-OpERATED KILN-TyPE ENAMELING OVEN INSTALLATION. 
BANK oF Stx Stcn Metat Ovens Havine a ToTat Capacity or 500 Krrowarts. 


For the electrically-heated oven may be claimed 
all of the advantages now recognized as having 
been obtained in the application of electricity to 


industrial plants in the various forms of power; 
i. e. economy of operation; reliability of service; 
increased production; ease of operation and safety. 


OVEN CONSTRUCTION ' 


An enameling oven is essentially a heat insulated 
room. The inner wall consists of thin sheet metal 
and the insulation may consist of powder, blocks, 
or bricks. Where powder or blocks are used, the 
insulation must be placed between inner metal 
lining and an outer lining, thus practically con- 
structing one sheet metal box within another with 
insulation placed in the space between the two. 
When insulating brick is used the wall is built up 
around the inner metal lining in the same manner 
that masonry brick is laid. 

Before electricity came into use for enameling, 
almost no attention was paid to the kind or thick- 
ness of insulation, or oven construction in general, 
so far as retaining the heat in the oven is concerned. 
The reason for this was that gas being a-very cheap 
fuel, it was not considered necessary to go to any 
particular expense to obtain an oven having good 
heat-insulating qualities. It was very seldom that 
one would see an oven with two inches of insula- 
tion, one or one and one-half inches being the 
rule. Moreover, this insulation was of a very poor 
quality. | 


There was another feature pertaining to oven 
design which had been absolutely neglected, and 
that is with reference to the amount of metal con- 
necting the interior of the oven to the exterior 
surface, or as it is now termed, the amount of 
through metal. One is very apt to under-estimate 
the effect of through metal, in conducting heat 
from the interior to the exterior of an oven. The 
sectional area of the metal extending through the 
oven, even in the earliest types of ovens where no 
attention was paid to through metal, would appear 
to be relatively small in proportion to the insulat- 
ing surface. This is true, but there is another 
property which offsets this difference in relative 
area exposed to the interior and exterior oven sur- 
faces, i. e. the thermal conductivity of the material. 
The coefficient of thermal conductivity of any 
material is the B. T. U. conducted through the 
material per hour, per square foot of sur/ace, per 
inch of thickness, per degree F. difference in tem- 
perature of the two exposed walls. With a con- 
ductivity of 500, for iron and .5 for a high grade 
insulation, the relative conductivity would be 1000 


1909-1A 









































at 


Section 9-A 


Westinghouse Industrial-Heating Apparatus 


January, 1920 


ELECTRICALLY-HEATED OVENS—Continued] 





A Continuous Convryor-TYPE OVEN IN WHICH TYPEWRITER PARTS 
ARE DIPPED AND BAKED IN AN AUTOMATIC PROCESS 


to 1 or, with equal sections and length exposed 
to the same temperature, iron would conduct 1000 
times as much heat through the wall as a high-grade 
insulating material. The effect of through metal 
is apparent and the necessity for eliminating it 
is readily understood because one square inch of 
metal extending from the interior to the exterior 
surface of the oven will conduct as much heat away 
to the atmosphere as 7 square feet of the highest 
grade insulation obtainable at this time. 

In a number of the ovens now in use, no atten- 
tion has been paid to insulating the floor, which 
is a very serious mistake, especially in view of the 
desirability of obtaining uniform temperature 
through-out the oven. Thought is being given 
to this matter as to the most practical and desirable 
way of accomplishing this result since the majority 
of the ovens have floors of concrete, which is not to 
be classified as a heat insulator. The thermal.con- 
ductivity of concrete will vary in accordance with 
the proportion and kind of material used in mixing 
but for the average floor it will. be approximately 
five, or a conductivity of ten times that of an in- 
sulated wall of the same thickness. The greater 
thickness of a concrete floor off-sets in a measure 
the increase thermal resistance of the oven walls, 
but not sufficiently. In the latest type of ovens, 
this loss is being taken into consideration and 
the floor insulated to a thickness equivalent to 
half of that of the oven walls 


Types of Ovens 


Ovens may be classified under four general 
divisions as follows: 


Kiln-type oven hand-operated. 

Kiln-type oven truck-operated. 

Semi-continuous conveyor-type oven. 

Continuous conveyor-type oven. 

The hand-operated kiln or box-type oven, con- 
sists of an insulated room into which the work or 
parts to be baked are carried by hand and hung up 
in place on suitable racks or hooks. , 

The truck-operated kiln or box-type oven con- 
sists of an oven similar to the hand-operated. 
However the work is loaded on trucks which are 
wheeled into the oven and which remain in the oven 
with the work. 

The semi-continuous conveyor-type oven con- 
sists of an oven having doors at both ends, with 
an overhead conveyor running directly through 
the oven. This conveyor usually consists of a con- 
tinuous chain which passes through the oven and re- 
turns over the top of, the oven. With an oven 
20 feet long, the conveyor would extend in a hori- 
zontal plane at least 20 feet on either end of. the 
oven. A batch of work is dipped in the enamel 
and hung on the conveyor to drip for approximately 
15 or 20 minutes. After this period the conveyor is 
started and the work moved into the oven. While 
the first batch is being baked the second is being 
dipped and being hung on the conveyor. As soon 
as the first batch has baked the conveyor is started 
up, the first being carried out, and the second batch 
into the oven. A third batch is then dipped and hung 
on the conveyor, while the second batch is being 
baked, and the first batch removed from the 
conveyor. This operation is repeated indefinitely. 

A continuous conveyor-type oven consists of an 
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ELECTRICALLY-HEATED OVENS—Continued 





BAKING THE ENAMEL ON AUTOMOBILE FENDERS IN A SEMI-ConTINUOUS CONVEYOR-TYPE OVEN 


oven having a conveyor running through, which 
operates continuously and not intermittently as in 
the case of the semi-continuous conveyor type 
oven. The work ‘s hung onto a moving conveyor 
or chain and carried directly into the oven. The 
speed of. the chain, the length of travel and the 
temperature of the oven must be such, that by 
the time the work reaches the exit, the enamel has 
been thoroughly baked. Ovens of this character 
require the doors to be open continuously. In 
order to prevent heat losses through these openings 
and the smoke and vapors from filling the enamel- 
ing room, the oven must be constructed so as to 
obtain an air seal around the opening, or an exhaust 
fan used at the proper point of the oven to secure 
an air balance, and at the same time provide ample 
ventilation. 
Efficiency of Operation 

The hand-operated kiln-type oven is the most 
in-efficient type of oven used. Due to the fact that 
the work must be carried in by hand, the oven can- 
not be at a very high temperature during the loading 
period. Also, after the baking has been completed 
the oven doors must be opened and the oven al- 
lowed to cool down to about 150 degrees F. before 
the workmen can enter the oven for removing the 
work. Before the oven can then be loaded, ready 
to be put into operation again, the temperature is 
down to that of the room. This means that in 
almost every case this type of oven must be heated 
from approximately room temperature up to maxi- 
mum baking temperature for every bake that 
is obtained. 

With the truck-operated kiln-type oven, the doors 
may be open a much shorter period than where 
ovens are hand-operated, frorn 5 to 10 minutes being 
ample time after the doors have been open for 
removing the trucks and rurming other trucks 
into the oven. 


The semi-continuous-conveyor oven is about on 
a par with the truck-operated oven insofar as 
the efficiency of the oven itself is concerned. Since 
the work progresses through the oven,° both ends 
of the oven must be laid wide open when load- 
ing, with the consequent result of a large cooling 
effect. Ovens of this type will drop from 450 de- 
grees to 250 degrees while this change is’ being 
made. The total weight of the conveyor in pro- 
portion to the amount of work entering the oven 
per bake is probably not as great with this type 
of oven as in the case of the truck-operated oven, 
hence the efficiency of operation is improved in this 
particular. The overall efficiency, however, is ap- 
proximately the same as the truck-operated. even. 

The continuous conveyer-type oven is the most 
efficient type of oven and is coming largely. into 
use in the automobile industry. The oven operates 
continuously at one temperature, requires a mini- 
mum of ventilation and a conveyor of minimum 
weight. The net result of this is that the latest 
designs of continuous conveyor-type ovens have an 
efficiency in excess of double the amount obtained 
by the best semi-continuous conveyor-type oven. 

The efficiency of the above types of ovens, 
expressed in pounds of work or finished product, 
per KW hour consumpticn for ovens of the latest 
of each of the respective types, having the highest 
grade insulation, proper ventilation and intelligent 
operation of the oven is, herewith given. 

Kiln-Type Oven, Hand-Operated; 6 to 8 pounds 
of work per kilowatt hour. 

Kiln-Type Oven, T ruck-Operated; 10 to 12 
pounds of work per kilowatt hour. 

Semi-Continuous Conveyor-Type Oven; 10 to 
12 pounds of work per kilowatt hour. 

Continuous Conveyor-Type Oven; 25 to 30 pounds 
of work per kilowatt hour, 
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ELECTRICALLY-HEATED OVENS—Continued 


ELECTRIC 


The number of heaters for any given installation 
depends upon the weight of material baked, maxi- 
mum temperature required, time required in which 
to reach maximum temperature, ventilation or 
changes of air per hour, location of heaters and 
oven construction. 


In the majority of enameling-oven installations 
the maximum temperature will be from 400 to 450 
degrees Fahr., which will be reached in from one 
half to one hour’s time. The ventilation or changes 
of air per hour will depend upon a number of vari- 
ables, such as kind of enamel used, speed of baking, 
maximum temperatures, and oven construction. 
This will vary through a range of from 10 to 20 
complete changes of air per hour. 


The method of applying heat to ovens depends 
upon local conditions. In some cases it may be 
necessary or sufficient to install the heaters along 
the side walls, while in other cases it may be neces- 
sary to supplement the heaters on the side wall 
with one or more rows down the center of the oven. 


In a well constructed oven, and with a long bak- 
ing period, heaters arranged two high along both 
sides of the oven may be sufficient. Where a 
short baking period is required, it may be necessary 
to install heaters three or four high. A row of bus- 
bars is not required over each row of heaters, that 
is, with heaters installed four high, on a three-phase 
system, there will be but one bus-bar on the top 
row and two bus-bars between the second and third 
rows. 


In many cases, due to interference of trucks, 
conveyors, or the work, the heaters may extend only 
a definite distance above the floor line, in which 
case it is necessary to place part of the heaters 
elsewhere in order to get sufficient heat in the oven 
to meet the required operating conditions. Under 
these conditions, as many heaters are mounted 
on the side walls as possible, and the rest placed in 
a row, one or more heaters high, down the center 


HEATERS 


of the oven. With exceptionally wide ovens, 
in order to obtain uniform temperature throughout, 
it is necessary to supplement the heaters along the 
side walls by heaters mounted on the floor, in one 
or more rows, distributed so as to produce the best 
baking results. 

Where workmen are apt to come in contact with 
the heaters or bus-bars, or where same may be in- 
jured accidently by trucks or work falling off the 
conveyors, it is necessary to provide against such 





Truck-OpPERATED KILN-TyPE OVEN SHOWING 
ConTROL PANEL AND METHOD oF INSTALLING HEATERS 


accidents by the use of a protecting wire screen. 
This screen should be made in sections, and may be 
attached directly to the flanged end plates of the 
heater, and extended up and over the bus-bars, 
thus completely enclosing all electrical equipment 
in the oven. 

Standard Sizes of Heaters—Heaters are built 
in units of 2.3 kilowatts at 110 volts each. A 
sufficient number are installed in an oven to obtain 
the required amount of heat. For 220-volt circuits, 
two heaters are connected in series, and for 440- 
volt circuits, four heaters are connected in series. 


CONTROL APPARATUS 


The control,equipment consists of the Westing- 
house standard type F magnet switch with protect- 
ing fuses. When automatic temperature control 1s 
desired, a thermostat with suitable relay is used, 
in conjunction with the magnet switch, by means 
of which the temperature within the oven may be 
held constant within narrow limits, continuously 
and entirely automatically. 

In many installations it is necessary to group the 
heaters into two or more circuits, in order to limit 
the capacity of each circuit to 300 amperes or less. 
Also with large ovens, particularly in case of long 
nar w ovens, two or more control circuits are 





required in order to maintain uniform temperature 
throughout the entire length. In some installa- 
tions it has been deemed advisable to have what 
may be termed Constant Heat Circuits and Tem- 
perature Control Circuits. A sufficient number 
of heaters are placed on the constant heat circuit 
to just maintain the operating temperature with a 
minimum amount of work in the oven. The.rest 
of the heaters are placed on the temperature control 
circuit, and are operated by the temperature control 
instrument by cutting them on when the tempera- 
ture drops to the minimum limit and cutting them off 
when it reaches the maximum predetermined limit. 
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TYPE C OVEN HEATERS 


The type C oven heater is designed especially 
for use in enameling or japanning ovens, but may 
be used in a large variety of applications where 
ovens are employed for a baking or drying process. 


The heating element consists of a ribbon 
wound on a number of fire clay bushings assembled 
on two steel tie rods between two pressed steel 
end plates. The ends of the ribbon are secured 
to forged steel terminals which are clamped to the 
steel tie rods, the rods therefore becoming the 
terminals for the heaters. These rods are insulated 
from the end frames where they pass through same, 
and the ends are threaded for bolting on the 
connectors. 

Connectors are made of )%” x 1” cold rolled 
steel. A large number are made standard and may 
be supplied directly from stock along with the heater. 
Special connectors are furnished to meet any re- 
quirements. Cold rolled steel busbars are recom- 
mended, and may be mounted directly above the 
heater on insulators bolted directly to the end frames. 
Connectors are secured to bus bars by steel clamps. 


Hooks are used for hanging the heaters on to 
the usual supporting steel work, which may be flat, 
angle or channel iron, or pipe work. The hooks are 
bolted to the flanged end plates of the heaters. 


Heaters may be mounted either on the side 
walls or on the floor, and in any position. 

Protecting screens may be attached directly to the 
flanged end plates, without any other means of support. 

Heaters are normally rated at 2.3 kilowatts at 
110-volts. Any number of these heaters may be 
installed in an oven, and connected to any single- 
phase, polyphase, or direct current 110, 220 or 440- 
volt power circuit that may be available. On 
220-volt service, two heaters are connected in series 
and on 440-volt service, four heaters are connected 
in series. Where three-phase power circuits are 
used, the heaters are connected in three-phase delta, 
with the phases balanced. 





Type C Oven: HEATER 
StyLe No. 245730-A 
Distinctive Features of the Westinghouse 
Type C Oven Heaters 


1. Entire elimination of all sharp bends in 
the ribbon. Short bends have been one of the 
chief sources of trouble in oven heaters. The 
expansion and contraction of the ribbon, due to 
alternately heating and cooling, causes the ribbon 
to crystallize at any short bend, with the result that 
sooner or later the ribbon will break at that point. 

2. Heavy forged steel terminal connectors for 
the ribbon are used. 

Short bends in ribbon, together with faulty 
terminals, have been responsible for most of the 
troubles in enameling oven heaters. In the West- 
inghouse heater, the ribbon is clamped by means 
of a heavy steel clamp to a 14-inch steel rod con- 
stituting one of the supports for the insulator spools. 
This connection is made at the factory, and is 
permanent, thereby eliminating the probability of 
getting kinks or short bends in the ribbon, which 
is apt to occur if the end of the ribbon has to be 
handled during the installation of the heaters. 


3. Heater terminals consist of 14-inch threaded 
steel rods with lock nuts. The new ieee of terminal, 
as used on the type C heater, has been pronounced 
of superior design and construction. With a }4-inch 
bolt connector, positive contact is assured. 





THe C OVEN HEATERS, SHOWING METHOD OF CONNECTING Two HEATERS IN SERIES FOR 220-V@".T SERVICE. 
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TYPE C OVEN HEATERS—Continued 


4. Connections from heater to heater, 
and from heater to bus-bars, are made of 
flat cold rolled steel. 
are used, the expansion and contraction 


Where wire connectors 


cause. continual working of the connections, 
which, in time, cause poor contact, followed 
by an, over-heated connection, and conse- 
quently a burn-out. 

5. Heaters are designed’ for hanging up 
on angle or channel iron, strap iron, or pipe 
without any drilling or bolting: This feature 
has the following advantages: 

(a) Eliminates all drilling of iron work in 
the oven. 

(b) Permits 
placement. 


quick installation and re- 


(c) Permits a re-arrangement of the heaters. 


tha 


The heaters can be lifted off the hangers and 


moved along on channel so as to distribute 
the. heat to 


increase or decrease the heat 


points found necessary to 
order to 


produce a uniform bake at all points of the 


in 


oven. 

(d) Permits heater to expand or contract, 
without restriction. 

6. Bus-bars mounted on the heater frame are 
a part of the heater, and require no other support. 
Bus-bars are made of cold rolled steel, and rest in 
recessed special moulded insulators, bolted to the 
Steel 
the heaters are bolted to the bus-bars by steel clamps, 
which entirely: eliminate all drilling of bus-bars for 


end frames of the heaters. connectors from 


connecting bolts. 








APPROXIMATE OUTLINE DIMENSIONS OF TYPE C 
OvEN HEATERS 


& 





TypicaL INSTALLATION SHOWING 
HEATER CONNECTED TO SEC- 





Pe 
SHowinc MetHop or INSTALL 
ING AND CONNECTING TYPE 
C Hzaters Two-HicH 


(One on Top of the Other) 


TION OF BuUS-BARS 


7. Flanged end plates of the heater provide 
ample facilities for attaching guard wires or pro- 
tecting screens. 


8. Heater and protecting screen may be mounted 
in a space as small as 8 inches from the oven wall. 


9, Heaters may be mounted in a row in the 
middle of an oven with equal ease, and without 
any special arrangement. One heater may be 
mounted on top of another, the two bolted together 
with an iron strap, the top heater only carrying the 
bus-bars. 

Other qualifications possessed by the Westing- 
house type C heater are:— 


1. A non-oxidizing ribbon is used. 


2. Short span or turn of ribbon. In the type 
Cheater this has been reduced to 6 inches, thus 
entirely eliminating all possibility of ribbon sagging 
and making contact with adjacent turns, 


§ Length of Tubing Scale Range ; List 

Style No. Description Feet Degrees F _ Kind Price 
7641 THerinOSbAt. che aw od a¥ele Mala m i) oie win eqeleyelohece uae. <1 25 40-600 Control & Index $80 00 
or T8406 Thermotkat RR AM eT nectar ensale athe BIN Ma E> 6 25 90-280 Control & Index 75 00 
293008 Thermostats tjs'hs eee eis NN i ie NE ace 5 6 100-500 Control 87 00 
293009 Thermostat. .).......eeeeects OTe a Meee 15 100-500 Control 95 00 
282632 *THermOStab << thew ee ceMite sou mre ea ene is oe 15 200-300 Control 91 00 
25370. & Thermostats... . 2 cin ee sels cee ne ferent te 25 250-500 Control & Index 75 OO 
282633 . THErmOStat oy «x. «'c hah and see Se Veen ef ale z= 15 300-525 Control 91 00 

Net 
Kilowatts Volts Wt. Lb. 

245730 Type “C’? Oven Heater and Conne: tors, etc.......-5+-+eeereee 2.30 110 15 13 50 
245430 pe “C’?;Oven Heater Only....... Lhe fog RU, eh. cers t ered ea 2.30 110 1317 13 00 
2.55992 Type ‘‘C”’ Oven Heater and Conne:tors, etc......-+++++++++0es 1.65 110 20 15 00 
255992 Type “‘C’’ Oven Heater Only.....-..... a 1.65 110 18 14 50 
217987 Push Button Stations. sii. oi) ce isis «Acer ene eigleve, ©fe le 5) orignal eae Sa es Ac as 6 00 
273150 WGOE Gvitcluin Gite ae ee ER Mi eet eal falsta tet tele ee eae ; oe 6 00 
152526 Time Clock:and Relay Jiividcds. sea evekes tees 2 ee Pale p ae CC ema ates a 10 00 
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Fic. i—Typre F MAGNET-SwitcH ConTROL PANEL WiTH Two FusED CIRCUITS AND RELAY FOR THERMOSTATIC CONTROL 


The simplest form of enameling oven equipment 
consists of one or more heaters installed in an oven, 
connected to a two-wire circuit and controlled with 
a knife switch (Fig. 3). 

A three-wire or three-phase circuit would scarcely 
be said to complicate matters, as it can be readily 
seen by referring to Fig.4. With this arrangement, 
as well as in the previous case, in order to turn the 
current on the heaters, the knife switch must be 
manually operated. 

Where it is desirable to control the oven from a 
distant point, magnet switches are used. This 
method of operation is employed in large installa- 
tions where one man is placed in charge of the 
operation of all the ovens, and is held responsible 
for the maintenance of the proper temperature at 
all times. Thermo-couples are used to indicate the 
temperatures in such cases, the wires from all the 
ovens being brought to a control 
desk at which the man who has 
charge of the operation of the ovens 
is located. Small control switches 
operate the magnet switches of the 
different oven circuits from this 
point. (Fig. 5). 

In most installations it is desir- 
able, and in fact, essential, that the 





Fic. 2 
Sryte 217987 temperature of the oven be held 


TYPE S‘C” ; ‘ i 
Pus Burron Constant, continuously and en 


Station _ tirely automatically throughout the 


working day. The accomplishment of this 
feature necessitates the use of the thermostat, 
with suitable relays, to be used in connection 
with the magnet switches (see Fig. 6). The 
thermostat consists of a contact making instrument, 
the movable element being actuated by pressure 
generated in a capillary tube that extends into the 
oven. The tube is filled with gas, vapor, or mercury. 
The pressure generated in the tube and exerted on 
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Electrically Heated Oven. 
Hand Controlled. 


Fic. 3—D1aGRAM OF CONNECTIONS OF HAND-CONTROLLED 
ELECTRICALLY HEATED OVEN ON SINGLE-PHASE 
110-VoLtT CircuIT 
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CONTROL EQUIPMENT FOR ENAMELING OVENS—Continued 


the movable hand is a function of the temperature, 
hence the instrument may indicate temperature by 
being so calibrated and the scale marked accordingly. 
Adjustable contacts or indicators are provided, by 
means of which the temperature may be held con- 
stant between the operating limits desired. A 
relay is required in connection with the thermostat 
for operating the main magnet switches. This 
relay consists of a single-pole magnet switch with 
an additional interlock or secondary switch. 


Three Phase //0 Volt | 
Power Service. ———> 






~ 
Three Pole Knife Switch. ae ¥ 


Electrically Heated Oven. 
Hand Operated. 


Fic. 4—D1IaAGRAM OF CONNECTIONS OF HaAnb-CoNTROLLED 
ELECTRICALLY OPERATED OVEN ON THREE-PHASE 
110-VoLT CIRCUIT 


Assume that the oven is cold, and it is desired 
to heat it and keep it in continuous operation. 
The adjustable contacts are set for the maximum 
and minimum allowable temperatures and the 
push button closed. Instantly the current flows 
through the ‘‘low’’ contact, the movable pointer 
and through the relay coil. Energizing the relay 
coil causes the relay switch and interlock to close 
simultaneously. The closing of the relay switch 
causes the main magnet switch coil to be energized, 


closing the main circuit. Closing the interlock, 


b> Three Phase, 220 Volt Service. 
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Fic, 5—D1AGRAM OF CONNECTIONS OF REMOTE-CONTROLLED 
ELECTRICALLY HEATED OVEN ON THREE-PHASE 
220-V OLT CIRCUIT 


Three Phase, 220 Volts 
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Electrically Heated Oven. Automatic Control. 


Fic. 6—DIAGRAM OF CONNECTIONS OF AUTOMATICALLY- 
CONTROLLED ELECTRICALLY HEATED OvENAON 
THREE-PHASE 220-VOLT CIRCUIT 


gives a new path for the current to the relay coil, 
so that when the movable hand breaks contact 
with the “low” contact it does not break the cir- 
cuit. The temperature of the oven increases until 
the movable hand reaches the “‘high” contact, at 
which instant the relay coil is shunted, causing it 
to be demagnetized, and opening the relay switch and 
consequently the main switch. As soon as the 


220 Volt, Three Phase Service 
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Electrically Heated Oven Automatic Control and Protection 


Fic. 7—DIAGRAM OF CONNECTIONS OF AUTOMATICALLY- 
CONTROLLED AND VENTILATED ELECTRICALLY 
HEATED OVEN ON THREE-PHASE 
220-VoLT CIRCUIT 


heat is cut off the movable hand begins to travel 
from the “high” to the “low’’ temperature contact, 
and, upon reaching the lowest temperature setting 
or limit, contact is again made, energizing the relay, 
and again closing the main switch. This operation 
will go on indefinitely. 
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CONTROL EQUIPMENT FOR ENAMELING OVENS—Continued 


It is rapidly becoming the practice to install in- 
dividual exhaust fans in connection with each oven, 
for the purpose of insuring proper ventilating con- 
ditions. When natural ventilation afforded by the 
use of a high stack is depended upon, the ventil- 
ation isnot a constant quantity, but varies from day 
70 day depending upon humidity, air temperature, 
ind wind. Even with an exhauster, the ventilation 
will become impaired in course of time due to the 
heavy oily vapors condensing in the vent pipes, 
forming a tarry substance which finally solidifies and 
cakes. Thus the vent pipes gradually become 
restricted as to cross sectional area, with the possi- 
bility that in course of time the ventilation will be- 
come sufficiently impaired to prevent the escape of 
the volatile naphtha vapors and an explosive mix- 
ture is formed. The arrangement outlined in 
Fig. 7 is designed to overcome this condition by 
using a motor operated exhauster. In the first 
place the power for operating the main magnet 
switch is taken from the exhauster motor circuit, 

and connected back of the starting switch, thereby 
eliminating the possibility of the oven being operated 
without the exhauster. In the second place, it 
is known that the power required to operate an 
exhauster or blower varies with the amount of air 
passing through it. While in this case the power 
would not vary directly with the amount of air 
handled, the variation is sufficient to enable an 
instrument to be calibrated in such a manner as 
to give a close indication, by the decrease in current 
input to the motor, the amount by which the vent 
pipe has become stopped up. Further if a relay 
be inserted in the motor circuit as shown with a 
suitable coil and short circuiting plunger, the 
stopping up of the vent Pipe, whether caused by 
the vapor condensing in the pipe, accidental clos- 
ing of the damper, or a piece of work falling off 
the conveyor, across the vent Opening, will be 





Fic. 8—APPROXIMATE OUTLINE DIMENSIONS or Typr F 
SwitcH PANEL For HEATING SERVICE, 250 AMPERES 
220 AND 440-Vott, THREE-PHASE 
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Fic, 9—DIAGRAM OF CONNECTIONS OF THERMOSTAT 
CONTROL FOR ENAMELING OVENS 
(SEVERAL Crrcurts) 


followed by a decreased input to the motor. This 
decreases the current flowing in the current coil 
to such an extent that the magnet no longer has 
sufficient power to hold up the plunger and weight, 
and allows it to drop, short-circuiting the two 
auxiliary contacts which in turn short circuit the 
thermostat relay coil, and cause the main magnet 
switch to open. Thus with a properly equipped 
electric oven, the danger from explosions of volatile 
gases may be entirely removed. 
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StyLe Nos. 


Note: All single section panels are 
automatic and include one “ KR” relay. 
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Standard. Type F Oven Control Panels 


Po 
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o 
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Voltage 


automatic having “KR” 
Besides the panels listed, control panels can 


relay mounted o 


Amperes 


List 
Cycles Price 

60 $120 00 
60 178 00 
60 192 00 
60 306 O 

60 139 OO 
60 214 00 
60 228 00 
60 378 00 
60 122 00 
60 184 00 
60 196 00 
60 318 00 
60 142 0 

60 218 00 
60 234 00 
60 395 00 


nthe panel. All two section panels are semi- 
be made for 110 volts and for 25 cycle service, 
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ELECTRIC OVENS FOR BAKING RAILWAY-MOTOR ARMATURES 


The proper baking of railway motors involves 
six essentials: 

(1) The use of the right kind of baking varnish. 

(2) The thorough impregnation of the coils. 

(3) That the baking be done in suitable ovens. 

(4) That dependable electric heaters be used. 

(5) That automatic temperature control be used 
in order. 

(6) To maintain a proper baking temperature. 

The first two conditions are easily met by the 
railway companies, the great difficulty being to 
strictly comply with the four remaining conditions. 
In order that the process of dipping and baking 
railway motors may be carried on as prescribed by 
the Westinghouse Electric and Manufacturing 
Company, and in order to obtain the best results, 
complete oven equipments have been designed for 
railway equipments and installations of various 
sizes. 

The equipment recommended consists of the 
following: 

(1) An insulated oven. 4 

(2) A blower and a motor for the ventilation of 
the oven. 

(3) Oven heaters and connectors. 

(4) A control panel. 

(5) Suitable trucks. 

Oven—The ovens are built sectional of two inches 
of insulation encased between sheet metal walls. 
Where the railway company does not wish to build 
its own ovens the Westinghouse Company will 
supply section ovens, built up of two inches of high 
grade heat insulating material incased between 
sheet metal walls. The standard ovens are insulated 
on all four sides and on the top and the bottom. 
Rails for the trucks are furnished when specified, 
and are mounted on the insulated floor. 

The ovens are built in single units or in batteries 
of any number. Where more than one is required, 
it is preferable to use a battery, on account of the 
saving in floor space and reduction in price, since 
one side wall is eliminated in each additional oven 
installed. 

Two systems of handling the armature are ap- 
plicable: 

(1) An Overhead Trolley System which may 
extend from the dipping tank into the oven. This 
is not included with the oven, and when used, must 
be supported independently of the oven. 

(2) A Truck System, the armature being loaded 
on a truck and conveyed into the oven. With this 
system there are three very good possibilities: 

(a) Rails extending out of the oven to the oven 
door only, a transfer truck being used to carry the 
armature truck from the dip tank to the oven. 

(b) Rails extending out of the oven to a distance 
equal to the depth of the oven, the loading and un- 
loading being done at that point by a crane. 

.-(c) Rails extending from the oven to the dip 
tank. 

Blower and Motor—Ventilation is one of the 
most important considerations in the baking of rail- 
way motors. Naphtha vapors must be carried 
away as rapidly as formed and fresh air must be 
supplied for the oxidation of the varnish. The 
rapidity with which the baking is accomplished 
depends largely upon the amount of heated air that 
passes over the armatures, and the power consumed 
depends largely upon the manner in which the air is 
circulated cohen the oven. Suitable ventilating 
and re-circulating air ducts are provided both inside 
and outside the oven for producing the desired 
results. This includes all piping up to the blower. 
Each oven equipment includes a motor driven 
blower. 


Oven Heaters and Connectors— Dependable heat- 
ing units are important. The Westinghouse type C 
oven heaters are thoroughly dependable, were 
specially designed for the heating of ovens, and they 
have many special features that make them in- 
dispensable; such as, bus-bar supports, protecting 
screen support, supporting hooks, cold rolled steel 
terminal connectors, and a non-oxidizing and non- 
corroding heating element. With the heaters, are 
supplied all necessary bus-bars, bus-bar insulators 
and supports, heater connectors and terminals, 
bus-bar clamps, and heater hooks. In the Westing- 
house outfits, everything essential to the proper 
installation and connection of the heaters within the 
oven is supplied, the installation requiring only the 
use of a monkey wrench—no drilling necessary. 
Cold rolled steel bus-bars and connectors are used 
throughout; this having been found to be the best 
material for oven work. Openings are provided 





BAKING RatiLwAay ARMATURES IN OVEN 
SHOWING METHOD oF INSTALLING HEATERS 


in the oven, through which the bus-bars extend for 
the external connections. Oven insulators are sup- 
plied for insulating the bus-bars when they pass 
through the oven; also, for preventing a loss of heat 
at that point. 

Control Panel—The control panel consists of the 
well-known Westinghouse type C magnet switches, 
operated by means of a thermostat for temperature 
control. A door switch cuts off the current im- 
mediately upon opening the oven door. An ‘‘on” 
and “off’’ push button station is also supplied as 
an independent means for cutting off the current 
at any time. Each circuit is protected by enclosed 
fuses. 

Trucks—Trucks are not included as standard 
equipment and are supplied only when specified. 
These are made with flat tops on which may be 
mounted suitable supports for oldies the armatures 
in a vertical position. As the design of these sup- 
ports will depend upon the size of the armatures 
which they are to accommodate, they are not 
furnished with the trucks. 
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ELECTRIC OVENS FOR BAKING RAILWAY-MOTOR ARMATURES—Continued 


TYPE R-1 OVEN 


Characteristics 
Capacity of oven. ........6.-245> Six armatures. 
Size of oven, inside dimensions: 
Width) ary cutee Sees 5/— 6” 
Gentine ves sco tke ceeenn 6’—10” 
Hohe ys ones Tie Se ath 
Door opening: 
Widths (3.0 Beaten fo eee 4/—4" 
PICI GHG Seat eee ales oie pei are 5/-8” 


Type of oven—Kiln-type, truck operated. 

Capacity in heaters installed —25 kilowatts. 

Control equipment—full-automatic, temperature 
control. 

Number of trucks per oven—one. 

Size of truck—4’ by 6’. 





Electrical Equipment 

Heaters—F {teen type C oven heaters, Style No. 
255992, with a total consumption of 25. kilowatts 
at 550 volts. 

Connectors, Insulators— The necessary connec- 
tors, bus-bars, bus-bar insulators, connector clamps, 
and. heater. hooks for the insulation of 15 oven 
heaters, are furnished. 

Control Equipment—Power Service—S550 volts, 
Las, 

Temperature Control Circuit—One circuit con- 
sisting of: 

One 125-ampere two-pole type C magnet switch 
with two 150-ampere enclosed fuses. 

One type C relay with interlock and resistance, all 
mounted. 

One electric contact-control thermostat. 

- One graphic recording thermometer. 

One push button station, with “on” and ‘‘off”’ 
push buttons, and suitable cover for conduit work. 

One door switch, 

Drawings—The necessary layout drawings show- 
ing the method of the heater installation and the 
electrical connection are furnished. 


TYPE R-2 OVENS 


Characteristics 
Capacity of oven........-... Eight armatures. 
Size of oven, inside dimensions: 
Wicltly «hyn haw nt OF ach b cbteeia te as 5/6" 
Depth :/stsueskin sew ea ade ees 8/-6” 
Height. i757 tite sos spain ee 6’-0” 
Door opening: 
Widths sities nang a conerae He 4’—4" 
Heightuicc Tis. Penile slob MOR. 5/-8” 


Type of oven—Kiln-type truck operated., 

Capacity of heaters installed—33 kilowatts. 

Control equipment—Full-automatic, temperature 
control. 

Number of trucks per oven—two 

Size of trucks—4’ by 4’. 

Electrical Equipment 

Heaters—Twenty type C oven heaters, Style No. 
255992, wth a total consumption of 35 kilowatts 
at 550 volts. 


Connectors, insulators—The necessary connec- 
tors, bus-bars, bus-bar insulators, connector clamps, 
and heater hooks for the installation of 20 oven 
heaters, are furnished. 

Control Equipment—Power Service—550 volts, 
D.C. 

Temperature Control Circuit—One circuit con- 
sisting of: 

One 125-ampere two-pole type C magnet switch 
with two 150-ampere enclosed fuses. 

One type C relay with interlock and resistance, all 
mounted. 

One electric contact control thermostat. 

One graphic recording thermometer. 

One push button station, with “‘on” and “off” 
push buttons and suitable cover for conduit work. 

One door switch. 
~ Drawings—The necessary layout drawings show- 
ing method of the heater installation and the elec- 
trical connection are furnished. 


TYPE R-3 OVENS 


Characteristics 
Capacity of oven.........--. Twelve armatures 
Size of oven, inside dimensions: 
Widtis. Gh. taged vas bea emee 5/-6" 
Depth sri ayo Reet wee, ce 12’-8” 
Haig batts an aay Bes 6’-0” 
Door opening— 
Width, es wleaal one tee ema 4’—4" 
Height sis /erlisaiciegir ania snes 5/-3” 


Type o oven—Kiln-type, truck operated. 

Capacity in heaters installed—S0 kilowatts. 

Control equipment—Full-automatic, temperature 
control. 

Number of trucks per oven—two 

Size of trucks—4’ by 6’. 

Electrical Equipment 

Heaters—Thirty type C oven heaters, Style No. 
255992, with a total consumption of 50 kilowatts 
at 550 volts. 

Connectors, Insulators—The necessary connec- 
tors, bus-bars, bus-bar insulators, connector clamps, 
and heater hooks for the installation of 30 oven 
heaters are furnished. ‘ 

Control Equipment—Power Service—550 ‘volts, 
BC a 

Temperature Control Circuit—One circuit consist- 
ing of: 

One 125-ampere, two-pole type C magnet switch 
with two 150-ampere enclosed fuses. 

One type C relay with interlock and resistance, all 
mounted. 

One electric contact control thermostat. 

One graphic recording thermotneter. j 

One push button station, with “on” and ‘‘off’’ 
push buttons, and suitable cover for conduit work. 

One door switch. 

Drawings—The necessary layout drawings show- 
ing the method of the heater installation and the 
electrical connection are furnished. 
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ELECTRIC OVENS FOR BAKING RAILWAY-MOTOR ARMATURES—Continued 





AN OVEN FoR BAKING RaILwAy ARMATURES 
SHowrmnGc METHOD oF HANDLING ARMATURES 





SIDE VIEW oF ARMATURE BAKING OVEN SHOWING 
FuLL AUTOMATIC TEMPERATURE CONTROL EQUIPMENT 


PRICES 
LIST PRICES 

-———__NUMBER OF COMPARTMENTS ————- 
Type Description 1 2 3 4 
R-1 Ovenvand, Klectrical Equipmienitp vin, «isc s «sss vase ooh valde ass $1510 00 $2950 00 $4400 00 $5850 00 
R-1 mlectrical Equipment only WOM? et. ork Lael aaah onhe Doe 640 00 1280 00 1920 00 2560 00 
R-2 Ovenland. Electrical’ Rquipmentie ai. iia. suk shove css kena ws 1670 00 324000 4800 00 6360 00 
R-2 Elegiricalenqtupment onlysai sneer: tac). se eg od conga nacd re 720 00 144000 216000 2880 00 
R-3 Oven and) Electrical Equipment jy each os ses ss deb cee oe cu see 2025 00 395000 5800 00 17800 00 
R-3 MISCIICAL Matinimnent Only. cs .tsyrdpmys es). «wales « Sinrguie cheese elena 870 00 174000 261000 3480 00 
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WESTINGHOUSE STANDARDIZED ELECTRIC OVENS 





ELECTRICALLY-HEATED OVENS 


The several types of ovens listed on the following 
oages have been selected as standard in considera- 
tion of their extensive application and the rapidly 
increasing demand. The capacity of the heating 
equipment is given for each size of oven; this capac- 
ity may be used as an approximation in figuring for 
the electrification of ovens already installed. 

Heating Capacity—The ovens are constructed in 
accordance with modern practice in thermal insula- 
tion and none but high-grade material is used. 
Ovens with two-inch wall insulation are supplied 
with electrical heating equipment sufficient for 
keeping the temperature under normal conditions 
as high as 300° Farenheit; ovens with three-inch 
and five -inch wall insulation, will hold temperatures 
as high as 450° Farenheit. The heating units con- 
sist of type ‘‘C’”’ oven heaters for all types of ovens, 
except K-1 and K-2, which have “‘Steelclad”’ heaters. 

Equipment—The reliability of this equipment has 
been thoroughly demonstrated in various applica- 
tions. For each oven installation, there is included 
with the heaters, all necessary connectors, terminals, 
bus-bar insulators, supports, clamps, and heater 
hooks for mounting. Bus-bars and connectors are 
made of cold rolled steel, which has been found to be 
the most satisfactory material for oven work. Open- 
ings are provided in the oven wall through which the 
bus-bars extend for connection to the power circuit. 

Temperature Control—Ovens are listed for man- 
ual and for automatic control. The automatic con- 
trol consists of the Westinghouse standard types F 
and KR magnetic contactors operated by means of 
an electric contact control thermostat. 





By means 


of this thermostatic control, the temperature is 
automatically maintained between limits estab- 
lished by the setting of the thermostat. Circuits 
are protected with enclosed fuses. An on” and 
“off? push button station provides a means for 
opening the circuit at any time. 

Special Ovens and Equipment—Where the avail- 
able power service differs from that for standard 
equipment, prices will be quoted on request. In 
requesting quotations on special sizes of ovens or 
on electrical equipment for ovens already installed, 
the following information should be submitted: 

1—Material to be baked, giving dimensions and 
weight of pieces and total weight to be 
baked at one time. 

2—Type and make of oven. 

3—Inside dimensions of oven. 

4—Number and size of doors. 

5—Thickness and kind of material of which oven 
walls are constructed. 

6—Space available for mounting heaters. 

above or below the working floor. 

7—Weight and material of racks and hangers 
which remain in the oven at all times. 

8—Weight and material of racks or trucks which 
enter and leave the oven with the load. 

9—Temperatures of oven at beginning and end 
of bake. 

10—Time allowed for reaching maximum tem- 

perature. 

11—Length of baking period. 

12—Number of bakes made each day. 

13—Power Service, voltage, phase, frequency. 


Space 
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STANDARDIZED ELECTRIC OVENS—Continued 





Typg K-1 Evsctric OVEN 


TYPE K-1 


A small box type of oven suitable for enameling 
or japanning, lacquering and evaporation of mois- 
ture, with oven temperatures up to 300° F. 

Inside dimensions are 36” high, 24’” wide and 18” 
deep. Angle supports are placed on side walls at 
6” intervals. 

Heaters—Steel-clad heaters with total input of 
1.8 Kw. 

Switches—Two series parallel switches. One 
main line fused knife switch, two pole, single-throw, 

This oven is shipped complete with heaters in- 
stalled. 


Shipping Weight 


Oven and Electrical Equipment........... 375 pounds 
List Price 

Oven and Electrical Equipment............... $205 .00 

Electrical Equipment Only.......50...0eeve0.8 75.00 


Type K-2 Exvectric OvEN 


TYPE K-2 


This oven has four compartments two of which 
are 24” high, 18’’ wide and 15’’ deep, and two 1014” 
high, 18’’ wide and 15” deep. It is a convenient 
type for laboratory work, enameling or japanning, 
lacquering, armature drying and baking, and evapor- 
ation of moisture; with oven temperatures up to 
300° F. 





Heaters—Steel-clad heaters with total input of 


4.0 Kw. 


Switches—Suitable switches for operation of each 
compartment and one main line-fused knife switch. 


Shipping Weight 


Oven and Electrical Equipment........... 550 pounds 
List Price 

Oven and Electrical Equipment..............-. $705 .00 

Electrical Equipment Only.............2-0-+: 180.00 
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Tyee K 3 Evectric OvEN 


TYPE K-3 


This oven is used for enameling or japanning, and 
drying paint, varnish and chemicals. It is built 
with either single or double swing doors. Angle 
supports are placed at 3” intervals on side walls and 
there is a short vent with damper control. The 
oven space is 38” high, 32’” wide and 35” deep. 

Heaters—Two type C oven heaters, Style No. 
245730-A, with insulators and connectors. 

4.6 Kw. at 220 volts. 


Controi—One 40 ampere, one pole type KR mag- 
netic contactor, one electric contact control thermo- 
stat, one push button station, and one main line 
fused knife switch. 

The same oven can be supplied for hand control 
of temperature, in which case suitable knife switches 
are substituted for the above automatic tempera- 
ture control equipment. 


Shipping Weight 


Oven) Witite2.” sinsulation hic sc seke aici 730 pounds 
Oven With’ 3”, Insulation i722. Mnec. enioe mes 950 pounds 
List Price 
Oven With 2” Insulation, Automatic Control.. $375.00 
Oven With 2” Insulation, Hand Control....... 220.00 
Oven With 3” Insulation, Automatic Control.. 500.00 
Oven With 3” Insulation, Hand Control....... 340.00 
Electrical Equipment Only, Hand Control..... 45.00 


Electrical Equipment Only, Automatic Control. 200.00 
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STANDARDIZED ELECTRIC OVENS—Continued 
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Type K-4 Evectric OVEN 


TYPE K-4 


Type K-4 is suitable for enameling, drying paint 
and varnish, lithographing and for baking cores, 
shells and armatures. Angle supports ate bolted 
to side walls at 3’’ centers. It has a top vent with 
damper control. The oven space is 54’’ high, 60’ 
wide and 32” deep. ; 

Heaters—Six type C oven heaters, Style No. 
245730-A, with connectors and sulators. 

Control—One is 125 ampere, 3 pole, type F mag- 
netic contactor with fuses, KR relay, electric con- 
tact thermostat, push button and door switch. 


Power Service—3 phase, 60 cycles 220 volts, 14 
Kw. 


Shipping Weight 


Oven With 2” Insulation and Electrical 
GQUIPTIENG v5 oi)... wees oils seine eee Relea 


Oven With 3” Insulation and Electrical 


1600 pounds 


TCIM Gs |i) 5.005 5 Vide doe ehereels biota eee 2100 pounds 
List Price 
Oven With 2” Insulation and Electrical Equip- 
TENE Gitte. c's, 0,0 + « alennel eretee here ets cite 645 .00 
Oven With 3” Insulation and Electrical Equip- 
STIOT Grek rche (si's \s''s evae SiO PGES a nice ate ie a 870,00 
Electrical Equipment Only.) oy seciees es mieeies 370.00 
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STANDARDIZED ELECTRIC OVENS—Continued 





Type K-5 ELgectric OVEN 


TYPE K-5 


Type K-5 is suitable for enameling, drying paint and varnish, lacquering, evaporation of moisture, 
and baking cores, shells and armatures. Angle supports are bolted to side walls at 3” centers and 


there is a removable skeleton partition in the middle. 


It has a top vent with damper control. 


The oven space is 63” high, 69’ wide and 35’ deep. 


ELECTRICAL EQUIPMENT FOR OVEN 
WITH 2-INCH INSULATION 


Heaters—Six type C oven heaters, Style No. 
245730-A, with connectors and insulators. 

Control—One 125 amp., 3 pole type F magnetic 
contactor with fuses, KR relay, electric contact ther- 
mostat, push button and door switch. 

‘Power Service—3 phase, 60 cycles, 220 volts, 
14 Kw. 

Shipping Weight 


Oven and Electrical Equipment............ 2000 pounds. 
List Price 
Oven and Electrical Equipment............+..-- $720.00 


Electrical Equipment Only..............eee00. 


ELECTRICAL EQUIPMENT FOR OVEN 
WITH 3-INCH INSULATION 


Heaters—Ten type C oven heaters, Style No. 
245730-A, with connectors and insulators. 


Control—One 125 amp., 3 pole type F magnetic 
contactor with fuses, KR relay, electric contact 
thermostat, push button and door switch. 

Power Service—3 phase, 60 cycles, 220 volts, 
23 Kw. 


Shipping Weight 


Oven and Electrical Equipment............ 2700 pounds. 
List Price 
Oven and Electrical Equipment............... $1030.00 


Electrical Equipment Only.................- 
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STANDARDIZED ELECTRIC OVENS—Continued 


ty 


Type L-i Evsctric Oven 





TYPE L-1 


Type L-1 oven is used for enameling, drying paint and varnish, lacquering and evaporation of moisture. 
‘The oven space is 72” high, 70’ wide and 68” deep. 


Angle supports on side walls are 6’’ centers. 
rails for the truck, are supplied. 


If truck is used, these supports are omitted and guide 


By letting the oven into the floor 18”, the floor plates of the oven are brought even with the shop 


floor for convenience when trucks are used. 


EQUIPMENT FOR OVEN WITH 2-INCH 
INSULATION 
Heaters—Twelve type C oven heaters, Style No. 
245730-A, with connectors and insulators. 


Control—One 125 ampere, 3 pole, type F mag- 
netic contactor with fuses, KR relay, electric 
contact thermostat, push button and door switch. 


Power Service—3 phase, 60 cycles, 220 volts, 28 
Kw. 


Shipping Weight 


Oven and Electrical Equipment.......... 3200 pounds 
List Price 

Oven and Electrical Equipment.............. $1350.00 

Electrical Equipment Only.................. 460.00 


EQUIPMENT FOR OVEN WITH 3-INCH 
INSULATION 
Heaters—Eighteen type C oven heaters, Style 
No. 245730-A, with connectors and insulators. 


Control—One 125 ampere, 3 pole, type F mag- 
netic contactor with fuses, KR relay, electric 
contact thermostat, push button and door switch. 

Power Service—3 phase, 60 cycles, 220 volts, 41 
Kw. 

Shipping Weight 


Oven and Electrical Equipment.......... 4100 pounds 
List Price 

Oven and Electrical Equipment........ 56 SHepne $1780.00 

Electrical Equipment Only.................. 540.00 
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STANDARDIZED ELECTRIC OVENS- Continued 





Type L-2 Evectric OVEN 


TYPE L-2 


Type L-2 has two compartments with a solid partition. Double doors are fitted at each end. 
This type is used for enameling, japanning, drying paint and varnish, lacquering, lithographing, and 


evaporation of moisture. 


When trucks are to be run into the oven, the oven may be let into the floor or transfer trucks may be 
used. Guide rails are supplied for flat wheel trucks when ordered. 
The oven space of each compartment is 7’ high, 78’ wide and 10’ deep. 


OVEN WITH 2” INSULATION EQUIP- 
MENT FOR EACH COMPARTMENT 


Heaters—24 type C oven heaters—Style No. 
245730-A, with connectors and insulators. 

Control—One 250 ampere, 3 pole type F mag- 
netic contactor with fuses, KR relay, electric con- 
tact thermostat, push button and 2 door switches. 

Power Service—3 phase, 60 cycles, 220 volts, 55 
Kw. 


Shipping Weight 


Oven and Electrical Equipment.......... 9000 pounds 
List Price 

Oven and Electrical Equipment.............. $3025.00 

Electrical Equipment Only................5. 1370.00 


OVEN WITH 3” INSULATION EQUIP- 
MENT FOR EACH COMPARTMENT 


Heaters—30 type C oven heaters, Style No. 
245730-A, with connectors and insulators. 

Control—One 250 ampere, 3 pole, type F mag- 
netic contactor with fuses, KR relay, electric con- 
tact thermostat, push button and 2 door switches. 

Power Service—3 phase, 60 cycles, 220 volts, 69 
Kw. 

Shipping Weight 
Oven and Electrical Equipment.......... 12,000 pounds 


List Price 


Oven and Electrical Equipment........++++++ $4125.00 
Electrical Equipment Only..........+eee seers 1530.00 
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STANDARDIZED ELECTRIC OVENS—Continued 





TyreE L3 ELectric OVEN 


TYPE L-3 


Type L-3 has two compartments with a solid partition. Each compartment has ‘one swinging 
door. The center rack support in each compartment is removable, Type L-3 is suitable for oven 
applications for temperatures up to 300° F. for the 2” insulation, and 450° F. for the 3” insualtion. 

The oven space of each compartment is 105’ high, 60’ wide and 72” deep. 


OVEN WITH 2-INCH INSULATION EQUIP- 
MENT FOR EACH COMPARTMENT 


Heaters—18 type C oven heaters, Style No. 
245730-A, with connectors and insulators, 


EQUIPMENT FOR OVEN WITH 3-INCH : ? 
INSULATION 


Heaters—24 type C oven heaters, Style No. 
245730-A, with connectors and insulators, 


Control—One 250 ampere, 3 pole, type F magnetic 
contactor with fuses, KR relay, electric contact 
thermostat, push button and door switch. 


Power Service—3 phase, 60 cycles, 220 volts, 55 


Control—One 125 ampere, 3 pole, type F magnetic 
Contactor with fuses, KR relay, electric contact 
thermostat, push button and door switch. 


Power Service—3 phase, 60 cycles, 220 volts, 41 


Kw. Kw. 
Shipping Weight Shipping Weight 
Oven and Electrical Equipment............ 7500 pounds. Oven and Electrical Equipment...........10,000 pounds, 
List Price List Price 
Oven and Electrical Haqwipientsi ye ite: . $2675.00 Oven and Electrical Equipment................-$3750.00 
Electrical Equipment Only....020 22 20.0....... 1075.00 Electrical Equipment Only............ vine oe ane 1340,00 


1909-14 
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STANDARDIZED ELECTRIC OVENS—Continued 





Types L-4 ELECTRIC OVEN 


TYPE L-4 


Type L-4 is for use with trucks and has double swing doors at each end. 
floor so as to bring the oven floor even with shop floor, The usu 
are enameling, japanning, drying paint and varnish, lacquering, 


moisture. 


It may be let into the 
al applications for this type of oven 
lithographing, and evaporation of 


The oven space is 90” high, 96’’ wide and 216” deep. 


EQUIPMENT FOR OVEN WITH 2-INCH 
INSULATION 


Heaters—54 type C oven heaters, Style No. 
245730-A, with connectors and insulators. 

Control—Constant heat circuit, une 250 amp. 
3 pole type F magnetic contactor with fuses. 

_ Temperature control circuit, one 250 amp, 3 pole 
type F magnetic contactor with fuses, KR relay, 
electric contact thermostat, 2 push buttons and 
2 door switches. 

Power Service—3 phase, 60 cycles, 220 volts, 


124 Kw. 
Shipping Weight 
Oven and Electrical Equipment........-.- 9300 pounds 
List Price 
Oven and Electrical Equipment......-...+.-- €3370.00 
1250.00 


Electrical Equipment Only........-.+++++++> 


ERUIPMENT FOR OVEN WITH 3-INCH 
INSULATION 


Heaters—72 type C oven heaters, Style No. 
245730-A, with connectors and insulators. 

Control—Constant heat circuit, one 250 amp. 3 
pole type F magnetic contactor with fuses, 

Temperature control circuit—One 250 amp. 3 pole 
type F magnetic contactor with fuses, KR relay, 
electric contact thermostat, 2 push buttons and 
2 door switches. 

Power Service—3 phase, 60 cycles, 220 volts» 
165 Kw. 

Shipping Weight 


Oven and Electrical Equipment.........- 12,500 pounds 


List Price 


Oven and Electrical Equipment........-++-+- $4660.00 
Electrical Equipment Only......-+..+++++++55 1500.00 
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STANDARDIZED ELECTRIC OVENS—Continued 





Type M-1 ELectric OVEN 


TYPE M-1 


This oven is for use with trucks and has double swing doors at one end. 


It is used for enameling or 


japanning, drying paint and varnish, baking armatures, drying and baking metal furniture, and 


baking abrasive wheels. 


The oven space is 78” high, 90’’ wide and 74!’ deep. The heaters are installed in the oven space 
along the side walls and in the center between the trucks. 


EQUIPMENT OF OVEN WITH 2-INCH 
INSULATION 
Heaters—Twelve type C oven heaters, Style No. 
245730-A, with connectors and insulators. 
Control—One 125 ampere, 3 pole type F magnetic 
contactor with fuses, KR relay, electric contact 
thermostat, push button and door switch. 
Power Service—3 phase, 60 cycles, 220 volts, 28 
Kw. 
Shipping Weight 


Oven and Electrical Equipment............ 3000 pounds. 
List Price 
Oven and Electrical Equipment................ $1200.00 


Electrical Equipment Only............ece0e00. 460.00 


EQUIPMENT OF OVEN WITH 3-INCH 
INSULATION 
Heaters—Eighteen type C oven heaters, Style 
No. 245730-A, with connectors and insulators. 


Control—One 125 amp. 3 pole type F magnetic 
contactor with fuses, type KR relay, electric contact 
thermostat, push button and door switch. 


Power Service—3 phase, 60 cycles, 220 volts, 41 


Kw. ‘ 
Shipping Weight 
Oven and Electrical Equipment............ 3900 pounds, 
List Price 
Oven and Electrical Equipment............... . $1550.00 
Electrical Equipment Only..........cesccceces 540.00 
1909-13 
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STANDARDIZED ELECTRIC OVENS—Continued 





Type M-2 Evectric Oven 


TYPE M-2 


Type M-2 is a single compartment oven having two sets of double swinging doors at one end of the 
oven. It is used for enameling, drying paint and varnish, lacquering, lithographing, baking armature 
and drying and baking metal furniture. Guide rails are supplied for flat wheeled trucks when ordered. 

The oven space is 78’ high, 144’ wide, and 138’’ deep. The heaters are installed along the side 


walls and one row in the middle of the oven space, 


EQUIPMENT OF OVEN WITH 2-INCH 
INSULATION 


Heaters—Forty-two type C oven heaters, Style 
No. 245730-A, with connectors and insulators. 


Control—One 250 ampere, 3 pole type F mag- 
netic contactor with fuses, KR relay, electric con- 
tact thermostat, push buttons and two door switches. 


Power Service—3 phase, 60 cycles, 220 volts, 96 
Kw. 


Shipping Weight 


Oven and Electrical Equipment........... 7500 pounds 
List Price 

Oven‘and Electrical Equipment.............. $2465.00 

Electrical Equipment Only............... Pa 925100 


EQUIPMENT OF OVEN WITH 3-INCH 
INSULATION 


Heaters—Sixty type C oven heaters, Style No. 
245730-A, with connectors and insulators. 


Control—Constant heat circuit—one 250 ampere, 
3 pole type F magnetic contactor with fuses. 


Temperature control circuit—one 250 ampere, 
3 pole type F magnetic contactor with fuses, type 
KR relay, electric contact thermostat, two push 
buttons and two door switches. 

Power Service—3 phase, 60 cycles, 220 volts, 138 
Kw. 


Shipping Weight 


Oven and Electrical Equipment.......... 10100 pounds 
List Price 

Oven and Electrical Equipment......... «eee $3460.00 

Electrical Equipment Only............secese 1330.00 
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STANDARDIZED ELECTRIC OVENS—Continued 





Type M-3 Evectric OvEN 


TYPE M-3 


Type M-3 is a single-compartment oven having double swinging doors at both ends. It is used for 
japanning and enameling, drying paints and varnish, lacquering, lithographing and baking metal furniture. 


The oven space is 114 inches high, 90 inches wide and 25 feet long. The heaters are installed along 
the side walls, 
EQUIPMENT OF OVEN WITH 2-INCH INSULATION 
Heaters—Eightcen type C oven heaters, Style No. 245730-A with all connectors and insulators, 


Control—One 125-Amp., 3-pole type F magnet switch with fuses, type KR relay, electric contact 
control thermostat, push button and door switch. 


Power Service—Three-phase, 60-cycle, 220 volts, 41 kw. 


Shipping Weight 


Oven and Electrical Eqtipment 5 .)ii5. a ote ee Te Oe en he ne I Taste ls a's Sack] ER ete 25000 pounds 


Ovenvand' Blectfical Equipment . 2b vino « cisveastl th mils, cron) ee STEEL (ee scl her ahaa eu aa $2850.90 
Electrical Equipment, Only. 5): 5) sc .alsssacsy< ie, opis diy (a: ahaa auc cl MMR Oat ars seis ciel aie hei ae em 550.00 


1909-15 
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STANDARDIZED ELECTRIC OVENS—Continued 





Typs N-i Evectric Oven 


TYPE N-1 


Type N-1 is a convenient type of small truck 
oven with elevated tracks and single swing door. 
Length of track is sufficient to permit closing the 
door after truck is drawn out. It is used for core 
baking, drying and baking chemicals, shell baking 
and evaporation of moisture. 

The oven space is 42” high, 36” wide and 60” 
deep. 

Heaters—Six type C oven heaters, Style No. 
245730-A, with insulators and connectors. 


Control—One 125 amp. 3 pole type F magnetic 
contactor with fuses, KR relay, electric contact 
thermostat, push button and door switch. 


Power service—3 phase, 60 cycles, 220 volts, 14 


Kw. 
Shipping Weight 


Oven With 3” Insulation and Electrical Equipment. . 
Set atasiesieah.o ircais abe aot os ee veescecesss 2000 potinds 


List Price 


Oven With 3” Insulation and Electrical Equipment. . 
Fed Ree aN I alah Wiclai'e yds e, br via tonal A terale «2+. --51400.00 
Electrical Equipment Only............... A rey (UO 


Prices for trucks furnished on application, 


ae gee Bae 


Type N-2 Evzectric Oven 


TYPE N-2 


This oven has elevated tracks to take two trucks 
side by side. It is used for core baking, drying 
and baking chemicals, shell baking and evaporation 
of moisture, 

The oven space is 51” high, 65’ wide and 50” 
deep. 

Tracks are provided for flat or flanged wheels, 
as ordered. 


Heaters—Twelve type C oven heaters, Style No. 
245730-A, with insulators and connectors. 


Control—One 125 amp. 3 pole type F magnetic 
contactor with fuses, KR relay, electric contact 
thermostat, push button and two door switches. 


Power Service—3 phase, 60 cycles, 220 volts, 28 
Kw. 
Shipping Weight 


Oven With 3” Insulation and Electrical Equipment 
ata nek eter Beret aie oeeets ais ciecseruiasies.c.o.c2 000 POUNCE, 


List Price 


Oven With 3” Insulation and Electrical Equipment. . 
Bae ic, rete x sehen eaea ead okes SL77ROO 
Electrical Equipment Only ii). scsiisse vices cee secwe 460.00 
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STANDARDIZED ELECTRIC OVENS—Continued 





Type N-3 Evectric OVEN 


TYPE N-3 


Type N-3 is a two truck oven for heavy duty. 
Oven space is 55” high, 78” wide and 68’’ deep. 
Rails are provided for flanged wheeled truck when ordered. 


Heaters are mounted along side walls with a row along the center. 


Heaters—Eighteen type C oven heaters, Style No. 245730-A, with insulation and connectors. _ 


Control—One'125 ampere, 3 pole type F magnetic contactor with fuses, KR relay, electric contact 


thermostat, push button and two door switches. 
Power Service—3 phase, 60 cycles, 220 volts, 41 Kw. 


Shipping Weight 
Oven With 3” Insulation and Electrical Equipment.....-..+++++++ 3500 pounds 


List Price 
$1510.00 
550.00 


1909-17 
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STANDARDIZED ELECTRIC OVENS—Continued 





Type O-1 ELECTRIC OVEN 


TYPE O-1 


Type O-1 has a balanced weighted vertically 
sliding door. It has a special truck which is rolled 
out onto a transfer truck for transportation. 


This oven is used for baking cores, shells and 
abrasive wheels and for drying and baking chemicals. 


Oven space is 36” high, 72” wide and 72” deep. 


Heaters—Eighteen type C oven heaters, Style 
No. 245730-A, with insulators and connectors. 


Control—One 125 ampere, 3 pole type F magnetic 
contactor with fuses, KR relay, electric contact 
thermostat, push button and door switch. 


Power Service—3 phase, 60 cycles, 220 volts, 41 


Kw. 
Shipping Weight 
Oven With 2” Insulation, Including Truck and 


Blectrical Equipmient, «sees aewnek > ssa. s 2500 pounds. 
Oven With 3” Insulation Including Truck and 

Electrical Eqauipmenti.00.07eee ee. .... 3200 pounds. 

List Price 

Oven With 2” Insulation Including Truck and 

Blectrical Equipment... .00.aveasiee ns $1370.00 
Oven With 3” Insulation Including Truck and 

Electrical Equipment..:issssrttesen. 6s. 1650.00 
Electrical Equipment Only: ......0:....-200...%+- 530.00 


Type O-2 ELectric OVEN 


TYPE O-2 


Type O-2 has a balanced weighted vertically 
sliding door. It has double tracks and either two 
long trucks or four short ones may be used. 

Trucks are not included as part of the equipment 
for this oven, but can be furnished on application. 

This oven is used extensively for various baking 
and drying processes. 

Oven space is 48” high, 70’’ wide and 68” deep. 


Heaters—Eighteen type C oven heaters, Style 
No. 245730-A, with connectors and insulators. 


Control—One 125 ampere, 3 pole type F magnetic 
contactor with fuses, KR relay, electric contact 
thermostat, push button and door switch, 


Power Service—3 phase, 60 cycles, 220 volts, 41 


Kw. 
Shipping Weight 


Oven With 2” Insulation and Electrical 


Equipment stan eee tay. eis sacle 2700 pounds. 
Oven With 3” Insulation and Electrical 
Eicduinrien tee etohtienceiiiant (rales acave saves 3400 pounds, 

List Price 

Oven With 2” Insulation and Electrical 

Pocitinmient ie We vee kame yw wise states: « $1370.00 
Oven With 3” Insulation and Electrical 

Equipment .....2..--<. Coen eters Gees 1650.00 
Electrical Equipment Only ............-:5- 530.00 
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STANDARDIZED ELECTRIC OVENS—Continued 





Type P-i ELectric OVEN 


TYPE P-1 


Type P-1 is a convenient construction of drawer plate oven used for baking cores, shells and abrasive 
wheels, and for drying and baking chemicals. The drawers have a door at the back so that the oven is 
closed up when the drawer is pulled out. ‘The three drawers are each 10” high, 36” wide and 36’ deep. 


Six type C oven heaters, Style No. 245730-A, with connectors and insulators. 


Control—One 125 ampere, 3 pole type F magnetic contactor with fuses, KR relay, electric contact 


‘ 


thermostat, and push button. 
i Power Service—3 phase, 60-cycles, 220 volts, 14 Kw. 


pe Shipping Weight 
Oven With 5” Insulation and Electrical Equipment........+.+-eeeeee INT... cwscceecscee seo elUs Dodnad 
List Price 
Oven With 5” Insulation and Electrical Equipment...........+.+.++- Me es ose sels nea atuske Ure ett e000 
is Electrical Equipment Only. ........ cece cece cere cent eee e nee n een eenaeeees ACRE Bh eat ceaeme 358.00 
iy) 1909-19 
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STANDARDIZED ELECTRIC OVENS—Continued 





Type P-2..ELecTRIC OVEN 


TYPE P-2 


Type P-2 is a draw plate oven having four large 
drawers for baking cores, shells and abrasive wheels 
and drying and baking chemicals. 

The two lower drawers are 16” high, and the 
two upper drawers are 14” high. The inside of 
the oven is 64”” wide and 64” deep. 

Heaters—Twenty-four type C oven heaters,’style 
No. 245730-A, with connectors and insulators. 

Control—One 250 ampere, 3 pole, Type F mag- 
netic contactor with fuses, KR relay, electric con- 
tact thermostat and ptsh button. 


Power Service—3 phase, 60 cycles, 220 volts, 


55 Kw. 
Shipping Weight 
Oven With 5” Insulation and Electrical 


Hguipment:.”..':<s «5 vaccine ce: 6 8500 pounds 
List Price 
Oven With 5” Insulation and Electrical Equip- 
RCD cats as,,3! ss, sain oleh nce wher eeMeIsIa Ta ia. ni o's aut $2060.00 


660.00 





Type P-3 Evectric OVEN 


TYPE P-3 


Type P-3 is a six drawer oven used for baking 
cores, shells and abrasive wheels and baking. 


The drawers are 18” high, 30’ wide and 60” deep. 


Heaters—Twenty-four type C oven heaters, style 
No. 245730-A, with connectors and insulators. 


Control—One 250 ampere, 3 pole type F mag- 
netic contactor with fuses, KR relay electric con- 
tact thermostat, and push button. 


Power Service—3 phase, 60 cycles, 220 volts, 55 
Kw. 


Shipping Weight 


Oven With 3” Insulation and Electrical 


Rig (itpinem tate cis ciatre iene girls coisa 6 4200 pounds 


List Price 


Oven With 3” Insulation and Electrical Equip- 
PETC ete ctateale pireis Aaah os lelsiayela wots ¢ Sess $3630.00 


660.00 
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OUTDOOR SERVICE FOOT WARMER 





The success of any new development in the indus- 
trial field depends almost entirely upon one thing— 
increased efficiency. “However, increasing the effi- 
ciency ofa machine or a manas the case may be, must 
be done at’an expense comparable with the results 
secured,—a reasonably low first cost and mainte- 
nance, anda reasonably lower power consumption. 
There are several ways of increasing the efficiency of 
a plant—by the-use of labor saving machines, more 
highly efficient machines, changes in process of man- 
ufacture, by proper routing of materials in course of 
production, and by increasing the ability of the men 
to do better work. 

The necessity for good lighting and proper heat in 
buildings is apparent to all. If the illumination is 
not sufficient the workmen cannot do good work, and 
consume too much time in doing it. If the building 
is not properly heated, the physical discomfort of 
the workmen will soon assert itself by the inability 
of the men to accomplish the usual amount of work, 
due to the impossibility of concentrating their atten- 
tion to a given task when the body is suffering physi- 
cal discomfort or pain. 

The truth of these statements has been universally 
recognized and while elaborate means at great ex- 
pense have been used to increase the efficiency of 
labor employed in buildings by adding to the bodily 
comfort, almost nothing had been done to increase 
the efficiency of labor employed outside. In many 
cases, labor employed outdoors is performing very 
active physical work which even in extreme cold 
weather will keep them fairly comfortable. But there 
are a great number of men employed outdoors, in 
more or less exposed positions, who, from the nature 
of their work, cannot secure sufficient exercise to 
maintain bodily comfort. Everyone has experienced, 


to a more or less degree, the disagreeable feeling due 
to cold feet. In many cases it results very seriously, 
and in others it is only temporarily a serious matter 
but a torture to be endured probably for hours at a 
time, until an opportunity can be secured for supply- 
ing the necessary warmth to again produce comfort. 


The result as to how these conditions could be met 
by the use of an electric heater was the development 
of an electric foot warmer different from anything 
previously on the market. The application of such 
a piece of apparatus is enormous, as will be shown 
by a partial list as follows: 

Watchmen at Industrial Plants 
Traffic Policemen 

Gatemen at Railway Stations 
Doormen at Hotels and Clubs 
Motormen on street railway cars 
Sentrymen on Guard Duty at 
Industrial Plants, wharves, piers, 
bridges, cantonments, etc. 

To properly meet these requirements a heater 
first of all, should be waterproof and should be de- 
signed to supply the necessary heat during moder- 
ately cold, cold and extreme cold weather. This 
necessitates a 3 heat control. A low temperature 
heater is essential since the surface must not at any 
time become too warm, as there is a possibility of 
chilblain resulting from the feet becoming over- 
heated. The surface of the heater must be treaded 
to prevent a person from slipping when standing on it. 

There are two sizes of foot warmers now manu- 
factured. One size, 14 inches wide, 20 inches long 
and 3% inches high, is made either of cast iron or 
brass, inonepiece. The cast iron foot-warmer weighs 
approximately 60 pounds. This size is constructed 
to give three-heat operation and with a three-heat 
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OUTDOOR SERVICE FOOT WARMER, Continued 





snap switch, wattages of 200, 100 and 50 watts at 
125 volts can be obtained. This size can also be oper- 
ated on 250 volt service and rated at 200 watts 
single heat. The smaller size, 12 inches wide, 16 
inches long and 31% inches high, is rated at 200 watts 
on 125 volts single heat. Six feet of cord with a snap 
switch is supplied with the foot warmer. 

The top surface is diamond treaded and feet are 
provided at the corners to raise the warmer 1 inch 
above the floor. The heater unit is clamped against 


. the under side of the main casting by a sheet-steel 


clamping plate 14 inch thick and a bottom sheet- 
steel plate sealed with waterproof gum covers the 
heating element. The rubber insulated cable enters 


the foot warmer through a bell-mouth waterproof 
fitting mounted in the middle of one side. 


The resistance is of the slotted ribbon type dis- 
tributed uniformly over the entire surface. The 
ribbons are assembled between two plates of built- 
up mica 0.025 inch thick cemented together to form 
a unit. 

By means of the 3-heat control snap switch 200 
watts on 125 volts is obtained on high, for the large 
size, by connecting the two equal circuits of 100 
watts each in parallel; 100 watts is obtained on 
medium by using one circuit only, and 50 watts on 
low by connecting the two circuits in series. 


PRICES 
STYLE No. SIZE IN INCHES Watts VOLTS Heat MATERIAL Net PrIcE 
272608 14 x 20 x 3% 200 120 3 Cast Iron $24 75 
2775930 - 14 x 20 x 3% 200 120 3 Brass , 43 25 
287016 14x 20 x 3% 200 120 1 Cast Iron 21 00 
287017 14 x 20 x 3% 200 240 1 Cast Iron 24 75 
287018 14 x 20 x 3% 200 120 1 Brass 40 0O 
287019 14 x 20 x 3% 200 240 1 Brass 43 75 
287020 12 x 16x 3% 200 240 1 Cast Iron 18 50 
287021 12 x 16 x 3% 200 120 1 Brass 37 0O 
287022 12 x 16 x 34% 200 240 1 Brass 40 00 


Style number includes foot warmer complete with six (6) feet of cord and snap switch. 


OUTLINE DIMENSIONS 
(Large Size) 


20° 





Diamond read 


2¢ Apron 
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The capacity of heaters for any application is 
determined by (1) weight of water, (2) rate of heat- 
ing, (3) radiation and other losses. 


Absorption of Heat by Water—The specific heat 
of water is 1.00. One B. T. U. or .293 Watthours 
will heat 1 lb. of water 1° F. 1 B. T. U.=.293 
Watthours. 


Rate of Heating—The input for heating of water 


only must be sufficient to deliver the total quantity ~ 


of heat required in the time desired. This equals 
the total watthours required divided by the number 
of fraction of hours allowable for doing the heating. 


Losses— 
Watts Lost 
Watts Lost per 30 Gallon 
per Degree F. Tank per 
Character of Surface of Tank per Sq. Ft. Degree F. 
Rough Iron....--.2-002*sees-f oO 13.8 
Polished Copper or Nickel........ .58 10.0 
Rough Iron Poorly Lagged.....-. .50 Approx. 8.6 


Rough Iron well Lagged 2 inches 
Thible ii. paw thts: es .20 Approx. 3.5 
(A thirty-gallon tank has approximately 17.2 square feet of 
exterior surface.) 


The maximum input of the heater must, therefore, 
be sufficient to heat up the water in the time required 
and supply the radiation losses. 

General information is often required as to the 
temperatures of water for various purposes. The 
following data pertaining to this must necessarily 
vary somewhat with different individuals, but will 
serve as a guide in determining the amount of heat 
to allow for heating the water for such purposes: 


Temperature, 
Degrees F. 
Fath Me cick ia wee anole wile reer olerecec ote) eanistatene |= a mibasus 95 
Hands, average. ...-..ceccceescccersceecerces 104 
Hands, maximum. .......ceceeceecre cre eseees 113 
Pace cracls dove wetete cis eile stein sistinwneeesie si sieveterers 99 
Luke Warit «2 tacos oooha Wisin claus) oferres ai/4. 0! oho ae 86 
Temperature of water in boiler.,.......+++.+++: 160 


A temperature drop of 5 or 10 degrees may be 
obtained in a relatively short length of pipe. In 
order to reduce the loss to a minimum, hot water 
pipes should be lagged to retain the heat. This 
makes it unnecessary to drain off a large quantity of 
water before water of sufficient warmth reaches the 
user. To the amount of hot water at boiler tem- 
perature used, there will be added at least an equal 
amount of cold water. Consequently, in determining 
the quantity of water required for a given purpose, it 
must be borne in mind that the quantity of water 
actually heated may be considerably less than the 
total amount required for use, since it is heated 
initially to a much higher temperature than that 
actually required in order to get a great quantity of 
heat stored in a relatively small space. 


For the determination of the amount of power 
required for heating a given quantity of water, the 
following information is required: 


1. Capacity of tank or pounds of water to be heated. 


2. Time required for heating water from the temperature 
of water entering tank to maximum temperature 
desired. 


3. Temperature of water entering tank. 
4, Temperature of water leaving tank. 


5. If tank is insulated, what is the thickness and kind of 
insulation? 
6. Power service available. 


Power (Watts) Required For Heating Water 
in Tanks 


The power requirements as listed below are based 
upon the following assumptions: 


Initial Temperature of Water...........-- 60° F. 

Final Temperature of Water........-.-- 160° F. 

Time for, Heatingy sicestee.s Wise sels) erste 2% Hours 
Instilated Danktits t) sc riersidets elebaieietal « 2 inches Insulation 


Untinsulated Tanke. tic5 crew dope ole sis sar Rough iron surface 


Boiler Boiler Watts Required Watts Required 

Capacity Capacity, With Insulated With Uninsulated 
Gallons’ Pounds Water Tank Tank 
18 150 2070 2940 
21 - 175 2420 3430 
24 200 2760 3920 
27 225 3100 4400 
30 250 3450 4900 
35 292 4030 5730 
40 334 4600 6550 
48 400 5500 7850 
63 525 7250 10300 
82 685 9450 13400 
100 833 11500 16300 
120 1000 13800 19600 
144 1200 16600 23600 
168 1400 19400 27500 
192 1600 22100 £1400 


The following table suggests the size of heater 
that is required for various sizes of boilers, when 
uninsulated and when completely insulated, includ- 
ing the piping; assuming that ten gallons of water 
are used per day, and that the heater is on the cir- 
cuit continually. The water is asstumed to enter the 
boiler at 60° Fahrenheit and to be drawn off at 160° 
Fahrenheit. The size of heater for any other rate of 
consumption can be determined by allowing 10 
watts additional for each additional gallon used per 
day. It should be understood that these figures will 
have to be increased when comparatively large 
quantities of water are drawn off at short intervals. 
The next larger standard heater should be used in 
each case. 


Uninsulated Boiler Insulated with 
Capacity Galvanized 2" Covering and 
of Boiler and Piping with 1” 
Boiler Piping Cover 
12 gallon 550 220 
1S ess 600 240 
OA Veer 650 260 
14a 700 280 
Picea $ 775 300 
30mm o , 850 320 
SSL 900. 340 
4005 950 360 
O35 1450 500 
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BAYONET IMMERSION HEATERS 


For Industrial Use 





Type B HEATER WITH CASING REMOVED 


The type B bayonet immersion heaters are used 
for heating large quantities of water and other 
liquids other than acids. They are also used for 
indirect melting of glue, paraffine, tar and other 
viscous substances. The indirect method of heating 
consists of heating a vessel of water containing a 
separate vessel into which the substance to be 
heated, is placed. These heaters are used for 
generating steam at a maximum pressure of 15 
pounds gage in hospital sterilizers. There are 
many applications where heating can be accom- 
plished directly or indirectly by bayonet immersion 
heaters, the limiting condition being that the 
temperature must not exceed 250 degrees Fahren- 
heit. These heaters can be removed from their 
casings and inserted directly into a vessel containing 
the liquid. The blades or heating elements must 
always be completely immersed in the liquid. 

Lagging 

For the most efficient and satisfactory operation 

of bayonet heaters, the tank or vessel and all piping 


Unit package, 1 bayonet type immersion heater. 
Bulk package, any 4 bayonet type immersion heaters. 





TANK HEATING BY DIRECT 


should be well lagged to prevent heat loss by radia- 
tion. 


Construction 

Type B heaters consist of a flat ribbon resistor 
assembled in a mica sheath and encased: under 
pressure in a flattened copper tube. These tubes, 
which are four in number, are brazed into a brass 
head which is threaded to screw into the casing. 
The casing consists of a piece of standard iron pipe 
with proper fittings to attach to the water system. 

The leads are attached to heavy screw contacts 
in a block supported on the brass head and pro- 
tected by a removable metal cover. A flexible cord 
with three-heat indicating snap switch is supplied 
with each heater. The casings are made of two inch 
malleable iron pipe with tee fitting into which the 
heater head screws, and a reducing coupling on the 
other end. 


OUTLINE DIMENSIONS OF HEATER 


IMMERSION 
. PRICES 
ni. STYLE NumMBER————- Length List 
Description 100-120 V. 200-240V. 240-260 V. Watts Inches Finish Price 
With Switch and Casing... ..........eeeeeeee 280948 280949 285354 4500-1125 20 Black $40 00 
With Switch, without Casing ...... s.seeseee 285272 285273 285358 4500-1125 20 Black 38 00 
Without Switch, without Casing.............. 280956 280957 285362 4500-1125 20 Black 37 00 
With Switch and Casing ........-.........5. 280950 280951 285355 6000-1500 25 Black 60 00 
With Switch, without Casing................. 285274 285275 285359 6000-1500 25 Black 58 0O 
Without Switch, Without Casing............. 280958 280959 285363 6000-1500 25 Black 57 00 


Order by Style Number and Specify Exact Voltage 
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“STEELCLAD” HEATERS 





Fic. 1—Narrow HEATER 





Fic. 2—Wipr& HEATER 


Steelclad heaters are suitable for a wider variety 
of industrial applications than any other type of 
heater on the market. They are used in almost any 
application except where an immersion’ type of 
heater is required. Heaters have three distinct 
classes of service to meet the requirements of the 


various applications. 


. Crass A—For heating of small ovens and 
drying rooms where the temperature of the air 
surrounding the heaters is not more than 400 
degrees F (200 degrees C.) and where there is 
good circulation of air. 


Crass B—For air heating at ordinary tem- 
peratures where there ‘is reasonably good cir- 
culation. 


CLtass C—For heating of press: heads, rolls 
and plates, where the heaters ‘are clamped be- 
tween heavy plates. 


Construction of Heater 


Steelclad heaters are constructed to operate 
satisfactorily under the most severe conditions of 
industrial. service. A flat. ribbon.resistor is as- 
sembled in_a mica sheath and encased in a heavy 
steel casing under pressure. Suitable terminals and 
terminal, covers’ are prov rided. This construction 
reduces to a minimum ‘the possibility of injury and 
also provides rapid transfer of heat from. the. re- 
sistance element, thus insuring long life under 
severe operating conditions. 


Types—There are two general types, the narrow 
and the wide, the selection of the proper type being 
governed by the requirements of the application. 


Heat Control—The wide type heater may be 
furnished for one or three heats. The narrow type 
is furnished for single heat. Where two heaters, 
or multiple of two, are used three heats can be ob- 
tained by interconnection of single-heat heaters 
using a three-heat snap switch for control. 


Steelclad Heaters for Press Heads 


In the manufacture of certain molded articles 
the press heads had been heated with gas. This gas 
was burned in holes through the platens and an 
effort made to maintain constant combustion con- 
ditions so that the temperature variations would be 
reduced to a minimum. There were always a 
number of rejections of the finished goods because 
of over- or under-baking. When this occurred 
there was a total loss of the material. High pressure 
steam was tried for heating the platens, but there 
was so much trouble with the piping and the con- 
densation was so difficult to dispose of that it did 
not give results any better than gas. Electric 
heating was tried out and it was discovered that 
although the speed of operation could be increased 
the loss from defectives was reduced enormously. 
In fact, the money saving in the reduction of. de- 
fective product was several times the cost of the 
current to heat the press. Under these conditions 
there was no. question of the comparative unit.cost 
of gas and electricity. 

In another: case a photographer had a 12x12-inch 
hand press for mounting and embossing photo- 
graphs. Live steam was not available anda gas 
flame was being used to heat the platen. There 
was a considerable fire risk and dirt and soot which 
at times caused trouble. An electric heater was 


installed and proved entirely satisfactory to - the 


owner. It was always ready, clean and maintained 
uniform temperature. The cost of the current was 
a minor consideration. 

For the application of steelclad heaters to presses 
the following information is required: Size of 
press, number of openings, maximum temperature 
desired, minimum temperature desired, number of 
operating points desired, temperature desired at 
each point, weight of mold, length of time mold is 
in press, length of time mold is out of press, max- 
imum time allowable for initial heating of press at 


‘beginning of working day, power available for 


heaters, and, if possible, a drawing of press. 
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“STEELCLAD” HEATERS—Continued 


Application of Steelclad Heaters 


The enormous field of usefulness of the steelclad 
heater to heating press platens may be ascertained 
from the following partiai list of users:— 

a. Bookbinding—embossing book covers. 

b. Hatmaking—stamping hat bands and emboss- 
ing hat markers. 

c. Photography—mounting photographs. 

d. Hard rubber goods—heating moulds under 
pressure. 

Rubber stamps. 
Buttons. 
. Insulators. 
. Fountain pens. 
Bakelite molding mixtures. 

j. Hard rubber compounds. 

kx. Fibre soles and heels for shoes. 

1. Hot presses for vulcanizing rubber goods. 

m. Small drying Ovens. 

n. Paper tubing manufacture—to heat mandrels 
and rolls. 


@ 
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o. Hard fibre manufacture. 

p. Dies, irons, tools required to be heated and 
to which a flat heater may be clamped or bolted. 

q. Heating liquids in tanks by clamping steel- 
clad heaters on outside of tank. 

r. Heating vessels, containers, special drying, 
baking or roasting ovens of small capacities. 

s. Drying sand molds in foundries. 

This list is necessarily incomplete but will give 
an idea of the possibilities of the various applications 
of steelclad heaters. 

Steelclad heaters are designed for general use in 
applications requiring a temperature of not more 
than 750 degrees F (400 degrees C) on the surface 
of the heater. The units are manufactured in stan- 
dard lengths having definite wattage and voltage 
specifications. The standard heaters are shown in 
table I. Special applications requiring steelclad 
heaters of special lengths, where standard heaters 
will not apply, should be figured from table II. 


' TABLEjI—STANDARD STEELCLAD HEATERS 


eine dese Wee 

Number Inches Heater Type 
285241 12 175 Narrow 
285242 24 350 Narrow 
285235 12 ‘ 550 Widé 
285236 15 650 Wide 
285237 24 1000 Wide 
285238 24 (overall) 600 Wide 
285239 30 1300 Wide 
285240 36 1500 Wide 


*Drawing of connections furnished on request. 


———FicureE NuMBErs——~ 
Class Class Class List 
Voltage A-B-C B-C Cc Price 
110 oi 3 Ms 
0 Sy 4 i \ $4.7)'00 
{110 1 3 nh 
1220 3 4 f 8 50 
{110 10 9 7-8) 
1 220 * * 10 § aes 
110 10 9 7-8) uf 
590 # * 10 § 8 50 
110 7 6 5 

$320 10 9 8 i 9 00 
110 6-7 5 hl 

1 290 9-10 8 EC 6 00 
110 7 6 5 

1320 10 9 8 } 10 50 
110 7 6 5 

250 10 9 8 i 12 25 


/ pa 4 / 4 
2 Seah AZ 3 2 3 
line Line 


Line Line 


Fic. 3 Fic. 4 





Line 


Fic. 6 SriGr rT 


Fic. 5 a 
4 | 4o—4/ 435] 4o—0/ 4 
Leas Zeaies ZS 2\3 
Line 
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“STEELCLAD”’ HEATERS—Continued 


TABLE lI—“STEELCLAD” HEATERS FOR SPECIAL APPLICATIONS 


Watts 
Minimum Input of 
Length of Minimum ——— Maximum Input IN WAtTts roR --o\ 
Heater Length of LencTus (A INCHES) OF HEATER 
Volts Type Heat Inches Heater 10 15 0 25 30 35 
Class A ‘‘Steelclad’’ Heaters for Small Ovens 
110 Narrow Single 16 125 ea Le 150 190 225 260 
220 Narrow Single 29 225 Ray ee Sei pele 225 260 
110 Wide Single 11 165 en 225 295 375 440 515 
110 Wide Three 15 250 250 300 350 450 500 
220 Wide Single 22 300 as ore 350 450 500 
220 Wide Three 30 450 ee 450 500 
Class B ‘“*Steelclad’’ Heaters for Special Air Heaters 
110 Narrow Single 11 175 wie 225 300 375 450 525 
220 Narrow Single 214% 325 ihe A NS. 375 450 525 
110 Wide Single 8 225 290 435 585 730 875 1025 
110 Wide Three 11 375 450 575 725 875 1025 
220 Wide Single 15 450 450 575 725 875 1025 
220 Wide Three 22 625 3 eg 725 875 1025 
Class C ‘“‘Steelclad’? Heaters for Press Heads, Rolls, Hot Plates 
110 Narrow Single 8l4 225 250 375 500 625 750 875 
220 Narrow Single 17 425 - 500 625 750 875 
110 Wide Single 6 275 485 730 975 1100 1100 1100 
110 Wide Three 9 450 500 725 975 1220 1450 1700 
220 Wide Single 12 600 we 725 975 1220 1450 1700 
220 Wide Three 17 800 re 2 geek 975 1220 1450 1700 
SWITCH ACCESSORIES 

Style No. Switch Kind Amperes List Price 
159907 Knife Series-Parallel 25 $4 25 
159908 Knife Series-Parallel 50 5 75 
186208-A Knife Series-Parallel 100 8 25 
146865-D Snap 3-Heat 10 1 85 
160451-B Snap 3-Heat 20 3 00 
160452-D Snap 3-Heat 30 3 50 
216225 Snap 1-Heat 10 1 85 
223863 Snap 1-Heat 20 2 25 


OUTLINE DIMENSIONS 





yu 
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WESTINGHOUSE ELECTRICALLY-HEATED 
HOT TABLES 





Fic, 1—EecrricaLtty-Heatep Hot TABLE 


Medium temperature heating to industrial pro- 
cesses has an enormous field of application. Many 
industries have trade practices which have standard- 
ized on certain cycles of operation and have largely 
been developed about the use of some particular 
form of heat. The quality of product, speed of 
operation or working conditions incident to that 
particular form of heating have been accepted as 
necessary and often there is no realization that any 
improvement may be possible. In most cases the 
cost of fuel, or source of heat, constitutes an almost 
negligible portion of the total production cost of 
the products so that it is often possible to use more 
expensive heating methods and bring about a large 
reduction in total production cost. A very good 
example of this is cited in the manufacture of cel- 
luloid articles, 

The manufacture of celluloid articles requires the 
application of considerable heat to soften the cellu- 
loid stock during certain of the manufacturing pro- 
cesses, as the stock can be worked properly only 
at temperatures varying from 165 to 190 degrees F. 
according to the nature of the operation. When so 
heated the celluloid is pliable and may readily be 


* 


chiseled, molded or stamped as occasion requires. 

For the heating of this material many manufac- 
turers have used flat steam tables, supplied with 
steam at 50 lb. pressure. The steam tables are 
liable to cause considerable trouble, however, due 
to lack of suitable temperature control and there 
is also frequent trouble with steam condensation, 
which causes flooding, making it difficult to obtain 
uniform temperatures. These operating difficul- 
ties, together with the scarcity and poor quality of 
fuel during the winter of 1917-1918 caused a certain 
comb company in Massachusetts to experiment with 
electric tables, They obtained a 16 by 24 inch 
electric table having three-heat control with cur- 
rent consumptions of 1800, 900 and 450 watts 
respectively. The successful operation of this table 
soon led to the installation of eleven similar tables. 
As it is necessary to heat the celluloid for every 
operation, the tables were distributed in the em- 
bossing, chiseling and finishing departments. These 
electric tables can be heated to working temperatures 
in ten minutes and can be maintained at any one of 
the three operating temperatures with practically 
no temperature fluctuations. 
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Fic, 2—-Heatinc FinisHeD Comps on Hort TABLE 
BEFORE PROCESS OF BENDING 


This factory manufactures combs, barrettes and 
imitation tortoise shell eye glass rims from flat 
celluloid stock. In the manufacture of straight 
combs, large sheets of flat celluloid stock about 
0.125 inch thick are sheared into flat pieces of eight 
or nine inches long and about 2.25 inches wide. A 
piece of this size is sufficient for two combs. The 
next operation is embossing, in preparation for 
which a number of pieces are heated on the electric 
tables. When these pieces have reached the proper 
temperature they are placed in the die of the power 
press, which embosses a design on either or both 
sides, These embossed pieces are now ready for 
the chiseling machines. They are heated again to 
a pliable state on electric tables and are run through 
the chiseling machine. This machine has a vertical 
knife which cuts the celluloid to form two combs 
dovetailed together, which are readily stripped apart, 
while the material is still warm. By this method 
only two small pieces of stock at the ends are wasted. 

The next operation is called burring for which no 
heat is necessary. The burr used for this operation 
is a circular cutter having five circular cutting 
blades which smooth five comb teeth at a time. 
With this tool the teeth are tapered down to a blunt 


Fic. 3—Row or Hor Tastes INSTALLED 1N STAMPING Room 
vor HEATING CELLULOID IN THE VARIOUS STAGES 
oF ComB MANUFACTURE 


point. The combs are then polished, which on 
certain classes of work is done with rag wheels and 
on others with a chemical bath, whose chief com- 
ponent is acetic acid. When combs are polished 
chemically they are dipped in the solution and dried 
in a large wooden compartment which has steel clad 
electric heaters at the bottom, furnishing a very 
mild heat. After this drying process the combs are 
ready to be packed for shipment. Curved combs 
are subjected to another heating process, prelimin- 
ary to the bending operation. 

The principal saving produced by the use of the 
electric tables is time. In the embossing operation 
an operator who formerly turned out 12 gross per 
day on the steam table, increased his production to 
14 gross per day, also reducing the spoilage by more 
than half. 

Owing to the better temperature control of the 
electric tables, the manufacturers also found that 
they could use lighter weight stock and secure 
equally good results. For example, 0.14 inch thick 
flat was formerly used to manufacture large combs; 
now they are using stock of 0.125 inch thickness, 
which produces a considerable saving in raw 
material. 





Fic. 4—HratinG CELLULoID ComsB BLANKS ON Hot TABLE 
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: Fic. 6—HratinGc CELLULOID ComB BLanKs BETWEEN 
. THE EMBOSSING AND CHISELING OPERATIONS 


To determine the cost of operating an electric 
| table, they connected a single phase watthour meter 
| with the trial table. This table was operated con- 
. tinuously on medium heat for certain work and on 
low heat for lighter work. As a result of several 
days test it was found that the cost of operating on 
medium heat all day was 17 cents and on low heat 
| 9 cents. The rate for electric heating was the same 
. as their power rate which averaged 2.25 cents per 
| kw.-hr. The total cost of current used in making 
combs by electric heat did not exceed three cents 
per gross. Tests to determine the uniformity of 
heat secured with a tabje which had been in opera- 
tion several months showed that the widest varia- 
tions in temperature in a three hour test did not ex- 
ceed 1.5 per cent. 

With respect to economy of operation the Com- 
pany stated that by installing electric tables, they 
reduced the operating expenses by more than one- 
half. In addition, the production has increased 25 


Style No. Size in Inches 
270732 16x24x6 
277827 16x 24x6 
283536 18x 34x6 
283537 18 x 34x6 


Westinghouse Industrial-Heating Apparatus 
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Fic, 7—EMBOSSING AND CHISELING PROCESSES GREATLY 
IMPROVED WHEN MatTeErIAL Is HEATED ON AN 
Exectric Hor TaBLe 


per cent and spoilage is now reduced to a minimum 
solely through the adopting of electric tables. 

There are two sizes manufactured at the present 
time. The 16 inch by 24 inch by 6 inch high, table 
is normally rated at 1800 watts and made for 110 
or 220 volt power service. It is equipped with a 
three-heat snap switch to obtain wattages of 1800, 
900 and 450 respectively. The larger size has di- 
mensions 18 inches by 34 inches by 6 inches and is 
rated at 5200, 2600 and 1300 watts. The large table 
is supplied with a three-heat snap switch separate 
from the table, which can be mounted on the wall 
or any convenient place near the table. The heat- 
ing units of the table consist of our standard steel- 
clad heaters clamped tight against the under side of 
thesteeltop plate. The electrichot tablecan be used 
for a great number of processes. The maximum 
limiting temperature of the heating elements is 
approximately 600 degrees Fahrenheit. They are 
listed as follows: 


Watts Voltage Heats Net Retail Price 
1800 110 3 $60 OO 
1800 220 3 60 00 
5200 110 3 100 00 
5200 220 3 100 00 


Prices given here are for estimating purposes and are subject to change without notice 
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INDUSTRIAL HEATING PLATE 





INDUSTRIAL HEATING PLATE 


The Westinghouse electrically-heated industrial 
heating plate is useful in almost every industrial 
plant and repair shop wherever heat is required in 
small quantities at low temperatures. The absence 
of flame or glowing elements makes these stoves 
particularly applicable to heating of inflammable 
liquids. 

The industrial heating plate is designed especially 
for industrial uses, is very substantially con- 
structed, and will give dependable service. The 
heating elements are distributed so as to provide a 


Unit Package, 1 industrial heating plate. 
Bulk Package, any 4 industrial heating plates. 


Volts Size, Inches 
100-120 Sh x6 
100-120 514x7 
200-240 5 x6 


uniform temperature over the entire surface of a 
metal plate, on which the object to be heated is 
placed, and will operate satisfactorily for processes 
requiring a surface temperature of approximately 
600 degrees Fahrenheit. The stove sits flat ona 
bench or table. Each stove is supplied with six 
feet of flexible cord attached to the heating element 
by two thoroughly protected terminals. The in- 
dustrial heating plate is equipped with a slate base. 

Style number and price include stove as described, 
but no switches or attachment plugs, 


Net Retail 


Watts Style No. Price 
350 140606 $15 OO 
450 140609 18 00 
350 Special 25 00 






WESTINGHOUSE 
ELECTRIC 
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DRY-TYPE GLUE POTS 





Electrically-heated glue pots without a water 
jacket have been demonstrated by test and by 
practical experience to be far superior in every re- 
spect to the old wet-type pots. It has been shown 
that as long as the input to the electric heater ele- 
ment is such that the glue is kept at the proper 
working temperature, the best results are obtained. 
The heating element is so designed that it takes just 


- the proper temperature when the pot, which must be 


at least one-third full of glue, is operated continu- 
ously. As a consequence the glue is always at the 
right temperature, whether the glue is being used or 
not, and there is positively no danger of overheating. 
With the dry-type glue pot it takes approximately 
15 minutes to heat a sufficient quantity of glue to 
working temperature so that the workman can begin 
his work. 


Distinctive Features—There are many points of 
advantage and improvément of the new dry-type 
glue pot over all other forms of heating glue. Among 
the most important are:— 


(a) The water bath is eliminated. With the old 
wet-type there was always danger of the water 
evaporating and burning the glue and the 
heater burning out. With the dry-type glue 


pot the current can be applied continuously. 


without any danger of the heater burning out 
or the glue becoming overheated. 


Approx. OVERALL 
DIMENSIONS, INCHES 


Capacity Watts Diam. Max. Wadt. Hght. 
-Pt. 60 454, 51% Ads 
1-Ot. 80 554 64 5 
2-Ot. - 100 6% 74% 614 
4-Ot. 140 4 9 Big 


Flexible Cord With Heating Element 
Separable Attachment Between Sheet-Steel 
Plug Plates 






(b) The single-heat constant input heater gives 
the correct working temperature to the glue 
for continuous operation of the dry-type glue 
pot. 


(c) The necessity of continuous addition of water 
and the inconvenience and sloppiness of the 
water bath are entirely eliminated. 


(d) The new dry-type glue pot is more efficient 
because the glue is heated directly and none of 
the energy is required to heat a water bath. 


(e) There is a great saving in time because the 
glue is heated directly and held at the proper 
temperature without attention. 


Construction—lIn the new dry-type pot the cop- 
per glue vessel fits snugly into the sheet-steel outer 
jacket and makes good thermal contact with the 
heating element, which is clamped between the sheet- 
steel bottom plates. An extra sheet-steel plate is 
placed underneath the heating element in such a way 
as to form a dead air space between. This keeps the 
heat, which is generated in the heating element from 
being radiated downward from the pot. 


Style number and price include glue pot com- 
plete with glue vessel, heater and flexible cord with 
separable attachment plugs. 


CoMPLETE GLUE Pot 


Approx. WT. 3 : 
Ls. Style No. List 
Net Shipping 100-120 Vts. 200-240 Vts. Price 
2% 3% 256814 . 289829 $ 8 00 
3% 414 668 289828 12 00 
44 5% 289831 289832 14 00 
7% 10 256817 289830 18 00 


Sheet-Steel 
Outer Jacket 


1904—1A 
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SOLDER POTS 





Electric solder pots for individual use form the 
most satisfactory, economical, and safest means of 
melting solder, lead, tin, babbitt, and similar metals, 
and keeping them in a liquid condition. Where the 
metal must be carried to the work in ladles, a good 
deal of the workman’s time is lost, and ‘the metal 
cools rapidly, thus making bad joints. There is also 
a considerable loss of metal, as the residues are not 
always returned to the melting.pot. . Furthermore, 


Unit package, 1 solder pot. 


Bulk package, any 4 solder pots. 







“Watts 
Capacity High Low 
Pounds Heat Heat 
8 500 250 
15 800 400 
i 5 Pot 
soma YT 
— >) Capacity 
8 Ibs. 
15 lbs. 





with individual pots the danger of serious burns to 
workmen is practically eliminated. 

Special Features—Immersion heaters. Pots made 
of cold-rolled steel, light but strong. Two-heat switch 
furnished. 

Style number and price include pot complete 
with immersion heater, ladle, and 6-foot flexible cord 
with two-heat snap switch. Separable attachment 
plug is also included with 8-pound pot. - 


Style No. 


Approx. > 
Shipping 100-120 List - 
Wt., Lb. Volts , Price 
5% 133629 $25 00 
6% 133632 _ 85 00 
Solder Pot Heater Dimensions 
Approx. 
———_—— DIMENSIONS IN INCHES———————— Net Weight 
A B Cc D E Pounds 
33% 31g 2% 1% 2% 1% 
4% 4154, 2116 23% 2% 2 


1903-1A 
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CHOCOLATE WARMERS 





Electric chocolate warmers are used by candy 
manufacturers for maintaining chocolate continu- 
ously in a fluid state at exactly the proper con- 
sistency for dipping. The gentle diffused. heat of 
the. warmer keeps the chocolate at an absolutely 
uniform temperature, and enables each dipper to 
produce high-grade work. 

The electric warmer consists essentially of a 
chocolate pan of sheet metal; a hermetically- 
sealed sheet metal receptacle, containing the heating 


element; and a control switch. The receptacle is 
arranged for mounting in the top of a table as shown 


Unit package, 1 chocolate ‘warmer. 
Bulk package, any 4 chocolate warmers. 


Approx. 
Dimensions Opening Shipping 
Inside Pan in Table Watts Wt., Lb. 
1414” long 17%" 264 | 
75%” wide x 132 | 35 
6" deep 10%’ 66 


Order by Style Number 


BEATER RECEPTACLE  CONTROL‘SWITCH CHOCOLATE PAN 


in the figure. The chocolate pan sets inside of the 
receptacle.. Longitudinal lips formed from sheet 
metal are provided to extend over marble slabs 
which are used in connection with the chocolate 
dipping pan. The heater and conducting wires are 
shielded so as to prevent accidental contact with 
them. 
Special Features—Compact. Easy to install. 
Heat can be controlled. 
Style number and price include chocolate warmer 
complete with leads and three-heat switch. Marble 
‘slab and table not included. — 


Style No. Style No. 
100-120 200-240 Price 
Volts Volts List 
140577 140581 $42 00 


and Specify Exact Voltage 
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DISC IMMERSION HEATERS 





Disc HEATER WITH 


These heaters may be used to heat liquids in al- 
most any vessel the capacity of which is within the 
range of the heater and the temperature does not 
exceed 250 degrees Fahrenheit. The flat disc rests 
on the bottom where it is most effective and the 
stem comes out at the side where it is out of the way. 

In the home one of these heaters is invaluable 
where a quantity of water is to be heated, as for 
shaving, warming infants’ food, making tea, and 
many other purposes. The two smaller sizes can 
be attached to a standard lamp socket. 

In almost all industrial plants there is some oper- 
ation which requires the heating of water or other 
liquids. : For many such uses a disc immersion 


heater is particularly applicable as it requires no 


special wiring, and is portable, convenient to use, 


Unit package, 1 disc immersion heater. 
Bulk Package, any 4 disc immersion heaters. 





PENDANT SWITCH 


and efficient. It should 
immersed 

The heating element is sealed in the disc and can- 
not oxidize, insuring long life. The disc being flat 
and thin, offers a large exposed heating surface with 
a short distance for the heat to travel in reaching 
the surface. All metal parts are copper, heavily 
tinned, and the handles are of wood with a durable 
ebony finish. d 

Style number and price include heater complete 
with a flexible cord and two-heat control switch. 
The 5 and 6-inch heaters have the control switch 
connected in the cord and are supplied with a separ- 
able attachment plug. The 8-inch heater is supplied 
with a snap switch for wall mounting but no attach- 
ment plug. , 


always be completely 


; cs Style No. 
Diameter ——Watts Input—— Approx. Wr. Ls. 100-120 List 
Inches Max. Min. Net Shipping Volts Price 
5 500 125 3 4 151102 $10 00 
6 650 162 5% 6% 151104 11 00 
8 1100 275 9 10 151106 12 50 
Approximate Dimensions of Disc Heaters 
—_—_——— DIMENSIONS IN INCHES eS 
Style No. A B E 
151102 5 ¥6 24 10% 3 6 
151104 6% 223 Lids 3% 7\% 
151106 8% 3 13%; 4%; 8% 





Order by Style Number 


1902-3A 
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TAILORS’ IRONS 











OuTLINES OF IRONING FACES 


Cleanliness, absence of fumes, reduction of fire 
hazard, saving of time, and quicker and better work 
are features that make electric irons specially de- 
sirable in tailoring and pressing establishments. 

These irons are similar to standard flat irons but 
of heavier construction. The stand is a cast-iron 
plate mounted on a slate base. 

Finish—Working face, polished; lower edges, 
blued; casing, dull black; handle standards, bright 
steel; handle, natural color. 


Unit package, 1 tailors’ iron. 


Bulk package, any 4 tailors’ irons. 


Wr., Lps.—— 
Watts Net Boxed 





Connections—Cord is permanently attached. 
These irons should not be connected to lamp sockets 
because of their heavy current. A 10-ampere plug 
switch makes a simple and reliable method of con- 
necting to circuit. 

Style number and price include iron complete 
with cord and fire-proof stand, but no attachment 


plug. 


StyLe No. 


ae ooo}? 
100-120 200-240 List 
Volts Volts Price 


3 Inches Wide, 10144 Inches Long 


700 12 22 
700 15 25 
750 18 28 


122502 122505 $14 50 
122508 122511 16 00 
122514 — 122517 17.50% 


314 Inches Widel 1114 Inches Long 


“300 , 16 26 
800 20 30 
*850 24 34 


514 Inches Wide, 814 Inches Long 


750 12 22 
*750 15 25 
*800 18 28 
*800 22 32 


121355 121358 17 50 
121361 121364 19 00 
121367 121370 22 00 
122478 122481 14 50 
122484 122487 16 00 
122490 122493 17 50 
122496 122499 21 00 


Net weight includes iron only. Boxed weight includes stand and is only approximate. 


*Not carried in stock and must be ordered special. 


Order by Style Number and Specify Exact Voltage 
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ENERGY REQUIRED FOR HEATING BUILDINGS 


To determine the electrical energy necessary to 
heat a room or building, many factors must be taken 
into consideration. Heat is lost by (a) transmissio 
through walls, floor, and ceiling (see table I), and (b) 
through air necessary for ventilation (see table I1). 
The exposure of the building must also be con- 
sidered, 


Table I—Watts Lost by Radiation Per Square 
Foot of Surface Per Degree F. Difference 


in Temperature 


Radiating Surface Watts 
Z41nch ‘brick, wall\se..c< ents: oes ae ee 0.0575 
12-inch jbrick-wall.., 2. Jo. ic ser selene ee ee 0.0925 
S-inch ‘brick walls... oss 220. soe eee EE eee 0.1350 
4-ineh, brick walk, javscirearene tv serach en een 0.1930 
Wooden’ ficoringwontca.). hans = em lon meee: See OO 2.5 
Wooden ceiling’. :15...ceeh coe eee Gee 0.0305 
Bireproof flooring’; 35.0.2... Gackicien ean 0.0360 
Fireproof ‘Ceiling’ 5 cii)-/sa +s <uno he «ste eee 0.0425 
Singlemwind ows esis mito ee Misti cows 0.355 
Single sleyiight wars) oF craveue i ceseialiee. Ri ore eee ee 0.300 
Double window: Soci neces eee ae 0.170 
Double'skylight: pase vee sid cant toes 0.185 
Door (65 per cent wood—35 per cent glass)......... @eigad) 
Door—plain |: oS. ls cece cntevecs nee e  ee 0.120 
Wood partition—1-inch thick. ......e0ss.00nsh oeeuk 0.120 


These co-efficients, for latitudes approximately that of 
Pittsburgh, will be increased as follows. 

10 per cent for northern and windy exposure. 

10 per cent where building is heated during day time only, 
and building is not exposed. 

30 per cent where building is heated during day time only, 
and location is an exposed one. 

50 per cent where the building is heated intermittently 
during the winter months. 

(From “Ventilation and Heating’”—B. F. Sturtevant Co.) 


Table II—Air Required for Ventilation 


of Rooms 


Service Cu. Ft. of Air per Hr. 

Hospitals... eee ko eee ee ee ee 3,600 per single bed 
Legislature assembly halls..............¢ 3,600 per seat 
Barracks, bedrooms and workshops. .....3,000 per person 
Schoolsand churches. ......2..2.4.4e6% 2,400 per person 
Theatres and ordinary halls... ......2,000 per seat 

Ofice maGmS s, 15. «46 aati. aerate 1,800 per person 
Daning' rooms, ..).../.5... oe eee ieee 1,800 ver person 


EL OIBES Merleistrs sid su« oisieesite Men ete ore OCS DER MOnt 


These figures are for uncontaminated air. Where 
smoke, gas, gas illumination, etc, are present addi- 
tional provision must be made. A single gas 
burner consumes about 45 cubic feet of air per 
minute. To heat one cubic foot of air one degree F, 
requires 0.0054 watt-hours, or one kilowatt-hour 
will heat 2650 cubic feet of air 70 degrees F. From 
this the energy necessary to heat the air required 
for ventilation may readily be determined. 

A quicker method of determining approximately 
the amount of heat necessary to maintain the tem- 


perature of a room is given in the following formula: 


ry. 


/W C\ T : 
(a C+ 55) 3.4 = heat losses in watts. 


Where W = exposed wall surface in sq. ft. 
G 


C = contents in cubic ft. 


I 


exposed glass surface sq. ft. 


T = difference between inside and outside 
temperature in degrees F. 


This formula assumes that the building is of good 
construction, with fairly thick walls, tight-fitting 
doors and windows and no unusual conditions, 
such as exposure to high winds, etc. Itisan approx- 
imation only for preliminary estimates and net to 
be considered accurate for all cases. 


In all calculations of the heat necessary to obtain a 
certain result, the character of the installation must 
be considered. For instance in a small store where 
the doors are open often, an additional allowance 
should be made. In the home the loss from this 
may be neglected. The lowest outside temperature 
on record should always be used in these calcula- 
tions. 

Example—Office 15 by 15 by 10 feet—located at 
the northwest corner on the third floor of a four- 
story warehouse. The building has 12-inch brick 
walls, floors of fireproof construction, two windows, 
each 18 square feet, one door 3 by 7 feet, a one-inch 
wood partition. Temperature of office to be 70 
degrees F., balance of building 40 degrees F., outside 
zero degrees F. Air supply 4000 cubic feet per hour 

Then according to the above conditions: 


Watts 

Exposed wall.n: ce case 264 sq. ft. by 0.0925 by 70 
= 1710+10percent = 1880 

HE XDOSE, ,21aSS ercics vc kee IS 36 sq. ft. by 0.355 by 70 
= 900+ 10 per cent = 990 
Interior partition........ 300'sq. ft. by 0.12 by 30 = 1080 
Gee woke es vesw ss 225550s Ee yaO 0425) Dy, SOn= 290 
Floor... . rer. 6. ee 2250 sdatte by: 07036 by: 30°— 240 
PASE Pc dacs cc, «betes 4000 cu. ft. by 0.0054 by 70 = 1510 
ALOTAL WATTS 3.5 «alate teyet cos) eys Met dake lel tree nee 5990 


There should be used two 3-kilowatt air heaters, 
one under each window, each having three-heat 
control. 


Owing to the extreme variations in local condi- 
tions encountered in this class of service it must be 
evident that a definite guarantee of accomplishing 
certain results cannot be given, and that the en- 
gineer’s estimate can be based only on his best 
judgment and the best information available con- 
cerning the installation at hand. If installation is of 
importance and size, a local responsible heating 
engineer should be consulted for a statement of total 
heat required, 
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BABBITTS AND SOLDERS 


The babbitt consumer today is confronted with 
a great variety of babbits now on the market. In 
many cases absurd claims are made as to the merits 
of their product by certain manufacturers. Some- 
times such claims are set forth through lack of 
knowledge on the part of the babbitt manufacturer, 
and occasionally with the express purpose of in- 
ducing the customer to purchase an inferior product 
at what would appear to be a very attractive price. 

The Westinghouse Electric & Manufacturing 
Company has been a manufacturer and one of the 
largest users of babbitt metals for over thirty years 
and, in view of the fact that we are both manufac- 
turer and user, we are particularly well qualified to 
recommend the proper babbitt for any application. 

All our alloys are made from STRICTLY VIR- 
GIN METALS purchased in conformity with the 
specifications of the American Society of Testing 
Materials and in accordance with our own formula. 


The mixing and alloying of the ingredients is in 
the hands of experts trained in this line of work, and 
a very strict laboratory control is exercised over the 
entire operation. No heat of metal is permitted to 
enter the manufacturing sections of our shop or our 
shipping department that does not meet the speci- 
fications as to Brinell hardness, toughness, etc. 


We appreciate the important part which bab- 
bitt plays in the proper performance of our equip- 
ment of every description, and therefore give the 
making of this material special attention and have 
perfected the method of manufacture and method 
of application to a high degree of proficiency during 
a long period of years of experience. 


In addition to this manufacturing experience, our 
scientific control of our babbitt process guarantees 
that the best results possible of any specified formula 
will be obtained. 


PRICES 


On account of fluctuations of the metal market, prices on babbitts and solders vary from time to 


time and will, therefore, be quoted on request. 


BABBITTS 


WESTINGHOUSE ALLOY No. 25 
Lead Base Babbitt 





This is a high grade dependable lead base bab- 
bitt of great uniformity which we have used in our 
own shops for many years in the manufacture of 
motors, generators, turbines and other electrical 
equipment of great variety and description. On 
account of the frequent requests from our customers 
for a high grade lead base babbitt applicable to a 
large range of operations, we offer this alloy and are 
prepared to furnish it in any quantity on short 
notice. 


WESTINGHOUSE ALLOY No. 14 
Genuine Babbitt 





This is an extremely high grade tin base babbitt 
made according to our own formula which we have 
used successfully for a large number of years in a 


great variety of work where excessive pressures, 
high speed and heavy duty demand the very best 
material available. In conformity with the specifi- 
cations of the American Society of Testing Materi- 
als, we guarantee the lead content of this alloy to 
be not over .35 of one per cent. 

This alloy lends itself to a great variety of work, 
is less sluggish than most genuine babbitt mixtures 
and can.therefore be poured successfully into thin 
sections requiring a minimum of subsequent ma- 
chining, remelting of cuttings, etc. 


MISCELLANEOUS BABBITTS 





We particularly recommend our lead base babbitt 
Westinghouse alloy No. 25 and our tin base babbitt 
Westinghouse alloy No. 14 and can ship these bab- 
bitts promptly from stock in reasonable quantities. 
However, where customer requires a babbitt made 
according to their own formula, we can furnish such 
material when purchased in quantities. 

All negotiations on special babbitt alloys should 
be referred to the Repair Parts Section, Supply De- 
partment. 


SOLDERS 


In the manufacture of solders the same high 
grade materials are used. No antimony is used in 
any of our solders. While the use of antimony im- 


proves the appearance of the solder, we do not con- 
sider it good practice, and the performance of the 
solder is no better when antimonyis used in the alloy. 
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BABBITTS AND SOLDERS—Continued 


WESTINGHOUSE ALLOY No. 15 





This is what is known to the trade as a strictly 
half and half solder from which excellent results in 
a great variety of work have been obtained. The 
highest grade materials only are used, and this 
solder is furnished both in the ingot, weighing ap- 
proximately 8 pounds, and the bar, weighing ap- 
proximate y 14 pounds. 


WESTINGHOUSE ALLOY No. 19 





This is a wiping solder which has given splendid 
results and which is particularly applicable to work 
where a wiping solder is required. It is furnished 
in ingots weighing approximately 7/4 pounds 


MISCELLANEOUS SOLDERS 





While we particularly recommend our Westing- 
house alloy No. 15 for all ordinary soldering pur- 
poses and our Westinghouse alloy No. 19 for all 
purposes where wiping solder will answer, and use 
these two alloys almost exclusively ourselves, we 
are prepared to make up special mixtures as per 
customer’s specifications. if ordered in sufficient 
quantities to warrant. 

Such special alloys will be cast in ingots as per 
cut shown above and the mixing and alloying will 
receive careful attention. 


REPAIR PARTS 








Westinghouse apparatus is built to afford the 
“most dependable service. 

When a point in extended service has been 
reached which makes replacement necessary — 
specify Westinghouse parts. These are manufac- 
tured by the same organization that made the orig- 
inal. They are made with just as great care and 





uniformity, and are given as rigid inspection as the 
original parts for complete Westinghouse apparatus. 
That is why you cannot afford to use other than 
. Westinghouse parts for your Westinghouse ap- 
paratus. 
“Westinghouse Supply Parts Mean Maximum 
Service.” 
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POINTS OF IMPORTANCE IN SELECTING AND 
APPLYING SMALL MOTORS 


When selecting small motors for application to a 
large number of individual machines of a class, pre- 
cautions should be taken to select a motor with 
suitable characteristics. Zach class of machines 
has its own peculiarities, and a Westinghouse motor 
is built or can be built to suit them. 


Before deciding on the specifications of a motor 
for a class of machines, samples of the machines 
should be thoroughly tested under actual working 
conditions to determine the required effort or torque, 
both for starting and running. Some allowance 
must be made for unavoidable manufacturing varia- 
tions, differences in materials, etc., which may cause 
some machines to require more power than others 
built as duplicates. The same unavoidable causes 
may result in slight differences in the characteristics 
of motors supposed to be duplicates, although cus- 
tomers can rest assured that all Westinghouse small 
motors will be as good, or better, than guarantees. 
Likewise, allowance must be made for variations in 
the characteristics of commercial electric circuits. 
_ The motor selection should be made with the worst 
probable conditions in view. 


Alternating-Current Motors—Single-phase motors 
should be selected with a starting torque that will 
bring the machine promptly up to speed. Allow- 
ance must be made for reduced voltage of commer- 
cial power and light circuits, since the starting torque 
developed by the motor varies as the square of the 
voltage of the circuit to which it is connected. On 
account of light wiring or insufficient transformer 
capacity, the voltage of many such circuits drops 
considerably at times. While the motor is starting, 
it is possible that the voltage at the motor terminals 
may be as low as 80 per cent of its rated value, and 
under this condition the starting torque of the motor 
is only approximately 64 per cent of its full voltage 
value. For these reasons, motors to drive machines 
from indiscriminate lighting circuits should be se- 
lected for the worst probable starting conditions. 


Clutchless motors are successfully used on all 
applications where a starting torque greater than 
full load torque is not required, and where, owing to 
the size of motor or the liberal rules of the central 
station, the amount of starting current is not im- 
portant. Such motors are generally used for wash- 
ing machines, ironing machines, small fans and 
blowers, advertising novelties, duplicating machines, 
folding machines, peanut roasters, etc. 


Clutch motors are successfully used on all ordi- 
nary applications where a liberal starting torque is 
necessary. The starting current required is less 
and falls off more rapidly than with the clutchless 
type and the clutch also provides overload protec- 
tion for the windings of the motors under excessive 
overloads for short periods of time. Such motors 


are generally used for small house pumps, meat 
choppers, coffee grinders, air compressors, etc. 

Repulsion-Induction motors are successfully used 
on applications where the starting torque required 
is very high, and the lowest possible starting current 
iS necessary. 


Uniform rules, adopted by the National Electric 
Light Association, to govern the installation and 
use of motors on central station distribution systems, 
permit motors requiring not more than 30 amperes 
starting current to be connected to 110-volt alter- 
nating-current circuits. This current value is that 
indicated by a suitable well-damped ammeter in the 
motor circuit on the line side of the starting device, 
and is 75 per cent of the permissible locked rotor 
value, which would be 40 amperes. 


Polyphase motors, possessing few wearing parts 
and having high starting torque and high overload 
capacity, are adapted to industrial service where 
polyphase power circuits are available. Squirrel- 
cage motors are suitable for constant speed service; 
wound-rotor motors for varying speed service. 

The maximum turning effort while the motor is 
running, which is usually called break-down or max- 
imum torque, must also be ample for the worst load 
conditions which the machine will probably meet, 
with voltage at least 10 per cent below rated voltage. 


Direct-Current Motors—The operating charac- 
teristics of direct-current motors depend very largely 
on the type of field windings employed. ‘The fol- 
lowing comparison applies to shunt, compound and 
series-wound motors of the same rating and hence 
with substantially the same rated full-load current. 


(a) Shunt-wound motors when used without a 
starting rheostat take several times full-load current 
at start and develop a starting torque of two to three 
times full-load torque. When a starting rheostat 
is used the current is limited to approximately two 
times full-load current on the first point of the 
rheostat, in which case the torque developed is 
directly proportional to the starting current. Start- 
ing rheostats are supplied with motors of 4% h.p. 
and larger and should be used on somewhat smaller 
motors when the starts arefrequent. The operating 
speed of the shunt motor is practically constant at 
all loads. Such motors are generally applicable 
unless the starting or overload conditions are too 
severe. 


(b) Compound-wound motors will develop higher 
starting and maximum torques with the same current 
input than shunt-wound motors but the speed while 
operating varies more widely with the load. They 
should be applied where high starting torque is de- 
sired and where some change of speed with load is 
not objectionable. Whenitis necessary for a motor 
to make frequent starts, even though the torque 
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required is not excessive, a compound winding 
should be used. When it is desired to start motors 
larger than 14 h.p. without the use of a starting 
rheostat a field winding containing a larger number 
of series turns than that used on standard compound- 
wound motors can be furnished. Compound- 
wound motors should be applied under practically 
the same conditions as single-phase clutch motors. 

(c) Series-wound motors develop higher starting 
and maximum torques with a given current input 
than either shunt or compound-wound motors, but 
while operating the speed varies with the load, in- 
creasing to a dangerously high speed at light loads. 
Series motors are applicable where very high torque 
must be developed either while starting or operating 
and where varying speed with varying load is not 
objectionable. Series-wound motors are particu- 
larly adapted to fans of the propeller type, to oper- 
ating valves and similar applications where the 
motor is directly connected to the load. Series- 
wound motors other than the smallest sizes should 
not be belted or applied where the load may become 
very light, since if the load is removed a dangerous 
speed may result. 

Mounting—The motor should be so mounted on 
the driven machine that it will receive a free circula- 
tion of air and be protected from heavy dust, dirt, 
oil and water. Opportunity must be left for inspec- 
tion, replenishing the lubricant and renewing the 
brushes. The motor must be held firmly in place to 
prevent injurious vibration. 

Method of Drive—In belting small motors, the 
arc of contact between the belt and the motor pulley 
must be sufficient to prevent the belt from slipping, 
even if it becomes somewhat loose. If the distance 
between the centers of the motor pulley and the 
driven pulley is short, or if there is a great difference 
in size between the two pulleys, some device such as 
an idler pulley must be used to increase the arc of 
contact between the belt and the smaller pulley. 

If the motor drives through gears or chains, the 
gears or sprockets must be lined up properly and 
run freely. Binding will waste power, decrease the 
life of the gears, chains and sprockets, and increase 
the noise. 

If the motor and driven machine are direct-con- 
nected by a rigid coupling, the shafts must be aligned 
with the greatest accuracy; with a flexible coupling 
less care is necessary, but good alignment insures 
minimum loss of power and wear of bearings. 

Lubrication—It is essential in order to obtain 
successful operation to properly lubricate both the 


motor and the driven machine. Directions for re- 
plenshing the lubricant and cautions against putting 
oil on the motor windings, commutator or brushes 
accompany each motor. A manufacturer reselling 
a motor in connection with his machine should send 
with each outfit full instructions covering the lubri- 
cation of the complete apparatus. 


Wiring—The machiné manufacturer should also 
keep in close touch with installations of his machines. 
He should cooperate with wiring contractors with a 
view to insuring correct wiring. The conductors 
to the motors must be large enough to carry the 
current without undue heating or voltage drop. 
For motors of 4 horsepower and larger, separate 
wires from the main switch are advisable. 

Heating—If machines are intended for continuous 
service, hours at a time, one of them should be oper- 
ated four or five hours under the worst possible 
working conditions and the motor temperature ob- 
served. If the temperature rise of the hottest part 
of the motor does not exceed 50 degrees Centigrade 
(90 degrees Fahrenheit) above the surrounding air, 
the application will be satisfactory. Care should 
be taken that the temperature measured is that of 
the hottest part as the external frame will run 
several degrees cooler than the internal part where 
the heat is generated, because a strong current of 
air is being forced through the motor while it is 
running. The hottest part will in general be found 
to be the stator winding on an alternating-current 
motor, and the rotor winding on a direct-current 
motor. As long as the hand can be held on the 
windings of a motor without great discomfort, 
measurement of temperature is not essential. Be- 
yond this point a thermometer should be used. 


Many machines operate for short periods only, 
with intervals of rest, during which the motor can 
cool. Motors with ratings for intermittent service 
can be used in such cases, thus effecting some saving 
in cost; care must be taken, however, to guard 
against applying a motor that would overheat, if 
it is possible for it to be accidentally left in service 
continuously. 


Conservative Rating—The service and reliability 
of a mvtor-driven device will be greatly enhanced 
by the use of a motor rated on a conservative basis. 
The cost of a motor slightly larger than required 
under favorable conditions may be a little greater 
than that of one just sufficient to drive a device, 
but the reputation that will be established by the 
device using a conservatively rated motor will more 
than outweigh the increase in cost. 
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TYPE CA ALTERNATING-CURRENT MOTORS 


SINGLE-PHASE OPEN 





14> H.P. Frame No. 443 


Westinghouse type CA motors are split-phase 
induction motors which can be operated from a 
single-phase lighting circuit or from any phase of a 
polyphase power circuit to drive many small ma- 
chines such as washing machines, sign flashers, 
small printing presses, blowers, etc. 

The experience of the Westinghouse Electric & 
Manufacturing Company has enabled it to analyze 
the requirements of small-motor applications and 
design the type CA motor so that it is capable of 
making innumerable starts and giving years of ser- 
vice with little attention except an occasional oiling. 


Construction 


The Stator or stationary element, consists of the 
frame, primary core, and windings. 

The frame is a cylindrical iron casting with the 
feet forming part of the casting. The feet are 
slotted for holding-down bolts and for the adjust- 
ment of belt tension. 

The primary core is built up of steel punchings 
and rigidly mounted in the frame. 





FRAME WITH BRACKETS AND RoToR REMOVED, SHOWING 
PRIMARY CORE AND WINDINGS 


CLUTCH AND CLUTCHLESS 


In the slots of the primary core are inserted the 
two primary windings, the main and the starting 
windings. The starting winding is in circuit only 
while the motor is accelerating and is automatically 
cut out by the starting switch when a predetermined 
speed has been reached. 

The Rotor is of the squirrel-cage type and is there- 
fore practically indestructible. The shaft is made 
of axle steel which is tougher and stronger than the 
machinery steel usually employed. The shafts for 
the largest frames have keyways for flat pulleys 
while the shafts for the smaller frames have “‘flats’”’ 





144,H.P. Frame No. 743 


for grooved pulleys since ‘“‘flats’’ make it easier for 
unskilled operators to remove the pulleys. 
Mounted on one end of the rotor is the centrifugal 
operating ring of the starting switch. On the inside 
of the bearing bracket and insulated from it is the 
stationary part of the switch. When the rotor is at 
rest the switch is closed as shown in the cut of the 
bracket. The upper contacts are mounted on a 
movable slide which may be moved upward a short 





Rotor SHOWING CENTRIFUGAL OPERATING RING 
AND VENTILATING PLATE 


distance from the position shown. When the rotor 
starts the centrifugal operating ring mount- 
ed on the rotor does not touch the starting 
switch until a predetermined speed is reach- 
ed when the ring expands. For an instant 
the ring presses against the upper lip on the 
38-7A 
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Rotor or 4 H.P. Moror, SHowi1nec CLutcH, CENTRIFUGAL 
OPERATING RING AND VENTILATING PLATE 


slide and causes it to move upwards past the reach 
of the ring to the limit of its travel where it is held 
by two steel springs. When the speed drops suffi- 
ciently to allow the ring to close, the lower lip on the 
slide is pressed for an instant by the ring so that the 
contacts close. The slide travels past the reach of 
the operating ring due to the action of the springs, 
which hold the slide up when it is thrown up and 
hold it down when it is thrown down, thus elimi- 
nating wear of both the ring and switch. The ring 
never carries current nor comes in contact with 
parts carrying current, therefore there are no sliding 
contacts but a quick make-and-break action. This 
reduces arcing to a minimum and insures long life 
as evidenced by an actual test in which one of the 
smallest of these switches made more than a million 
starts. These switches are used in all but the 300 
frame. There the current in the starting winding 
is so small that the centrifugal finger type of switch 
gives satisfactory service. 

One-sixth horsepower motors and larger may be 
furnished with multiple-dis¢ clutche$ for starting 
extra heavy loads. The motor with a clutch will 
exert a starting torque or effort approximately equal 
to the break-down or maximum torque and will 
positively bring up to full speed any load within its 
capacity which it can start. 

The clutch consists of a group of thin phosphor- 
bronze plates mounted on the rotor and interleaved 
between another group of thin steel plates which 
turn with the shaft. When the rotor is turned by 


hand, or is running at a very low speed, these plates 
are free to slide by each other, but when the rotor 
has attained a predetermined speed, two special 
centrifugal weights or levers fly out and press the 
plates together through a toggle, thus preventing 
sliding and causing the shaft and the rotor to turn 
together. The clutch is similar in principle to that 
used in the leading types of automobiles. It will 
clear itself of all dirt or grease and has an extremely 
long life under even severe starting conditions. 
The plates do not rub together sufficiently to cause 
wear before the weights operate since the end play 
of the rotor allows them to separate. 





MULTIPLE-Disc CLuTcH MOUNTED ON RoToR 
FoR 144H.P Motor 


The weights and springs are so adjusted upon the 
clutch and switch that when the motor is accelerating 
the switch must open the circuit of the starting 
winding before the clutch operates. When the 
motor is retarded by an overload the clutch will 
slip before the starting-winding circuit can be closed. 
This absolutely protects the starting winding in 





SMOKING WASTE SHOWS THE STRONG AIR CURRENTS WHICH KEEP THE Motor CooL 
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TYPE CA ALTERNATING-CURRENT MOTORS—Continued 


case of an overload and prevents a burnout as 
long as the clutch is operating. 

A ventilating plate mounted on the rotor forces a 
continuous current of air through the motor. The 
air is so directed as to cool the cores and windings 





Tue SwitcH THAT MaDe More THAN A MILLION Starts 


thoroughly, thus maintaining practically uniform 
temperature and avoiding localized heating. 

Brackets on frame class 700, are cast separate 
from the frame to permit the armature to be easily 
removed from either end. In the smaller sizes with 
small armatures this feature is not essential and one 
bracket is cast integral with the frame. This con- 
struction also permits a more compact design with 
less weight. 

The bearings are bronze bushings pressed into 
the housings which form part of the brackets. 
Metal caps and rings fitting tightly in the bearing 
housings make the bearings practically dust-proof. 

Standard motors are furnished for floor mounting 
only but those with frame class 700 can be arranged 
for side wall and inverted or ceiling mounting 
by turning the assembled bearing brackets 90 
or 180 degrees respectively. An additional charge 





INTERIOR OF BRACKET For % H.P. Moror 
SHOWING STARTING SWITCH 


is made for all wall or ceiling mounting motors 
and all inquiries for them should be referred to the 
Works, 

Terminal leads are brought out through the lower 
part of frame 700. The smaller frames, upon which 
the motors are built that ordinarily operate from 
lighting circuits, have insulated binding posts to 
permit ready connection. In all sizes the direction 
of rotation can be reversed by interchanging leads 
according to instructions on the following page. 

Lubrication of motor bearings on frames 300 and 
400 is provided by means of wick-fed grease cups 
so that these smaller motors can be used on small 
portable apparatus which may require considerable 
handling and may be run in a tilted position or 
momentarily turned upside down without spilling 
the lubricant. A good grade of unmedicated vaseline 
is ordinarily used for the lubricant, although, 
if a motor with grease cups is always to remain in 
one position where oil will not spill out, a good grade 
of machine oil may be used. The bearings of all 





EXTERIOR OF BRACKET FOR 44 H.P. Motor 
SHOWING Ort RING LUBRICATION 


motors on frame 700 are lubricated by oil rings, 
which type of lubrication is standard for all large 
motors. In both types, the possibility of the 
lubricant leaking is reduced to a minimum. 

The finish is glossy black japan, a finish attractive 
in appearance and possessing good wearing qualities. 

Interchangeability of type CA motors, rating for 
rating, with type CD direct-current motors with 
respect to mountings and principal dimensions 
makes it necessary for the user to provide only one 
mounting for either direct or alternating-current 
motors whether the motors are direct connected, 
geared or belted. 3 


Accessories 


Pulleys—Crowned paper pulleys are stan- 
dard for motors on frame 700. Grooved 
pulleys are standard for smaller motors. Only 
standard pulleys are carried in stock but pulleys 
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smaller than standard may be used. The smallest 
pulleys listed on the page of ratings are those 
with minimum allowable diameter and maximum 
allowable face. 





SLtiptnc BASE For FREQUENT ADJUSTMENT oF BELT TENSION 


Sliding Bases with belt tightening device can be 


supplied for 700-frame motors where frequent ad- - 


justment of belt tension is necessary. 
Performance Guarantees 


The temperature rise of all parts, when operating 
under normal rated conditions as specified on the 
name plate and at 100 per cent rated load, will not 
exceed 40 degrees Centigrade. 

Clutchless type CA motors have a starting torque 
of from 1 to 1% times full load torque and a break- 
down or maximum torque of from 124 to 2 times full 
load torque. 

Clutch motors have a starting torque and a break- 
down or maximum torque of from 134 to 2 times 
full load torque. 

Type CA motors will operate successfully with 
normal rated current and frequency at any voltage 
not more than 10 per cent above or below normal 
but not necessarily in accordance with the standards 
of performance established for operation at normal 
rating. 


Care and Operation 


Note the nameplate reading to see that it agrees 
with the circuit to which the motor is to be connected. 


Lubrication—If the motor has bearings of the 
oil-ring type, fill each reservoir with a good grade of 
dynamo or machine oil until the oil level rises nearly 
to the top of the overflow hole. If the motor has 
bearings of the grease-cup type, unscrew the cup 
below each bearing and fill with unmedicated vase- 
line or good machine oil. Replace the cup, making 
certain that the wick presses against the shaft, then 
tighten the cup securely to prevent its working 
joose. 


Motors having the grease-cup type of bearings are 
shipped with the reservoirs filled but the above pre- 
cautions should always be taken as good lubrication 
is of prime importance to all electric motors. Al- 
though these bearings will run much longer under 
normal service conditions, replenishing the lubri- 
cant in all types of bearings once a month is strongly 
recommended. About once a year the reservoirs 
of the oil-ring type bearings should be emptied and 
cleaned out with gasoline or kerosene to remove any 
dirt or sediment from the oil. 


The clutch motors have a hole in the end of the 
shaft marked ‘‘oil.”” Into this hole a few drops of 
machine oil should be squirted about once a month. 


Connections—Type CA motors can be connected 
to any phase of a 2-phase or 3-phase circuit of proper 
voltage and frequency. 





For Frames 300 anp 400 


Standard stock motors are shipped connected to run clock- 
wise viewed from this end. To reverse direction of rotation in- 
terchange the two upper leads. 


For FRAME 700 


Standard stock motors are shipped connected to run clock- 
wise viewed from this end when leads 1 and 2 are connected 
to one line wire and leads 3 and 4 are connected to the other 
line wire. To reverse, interchange leads 2 and 3. 
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RATINGS 











Rpm. — Bare Motor Dia. 
At Full Frame 110 Volts 220 Volts x 
Load No. *Style No. *Style No. Style No. Face 
STANDARD STARTING DUTY WITHOUT CLUTCHES 
60 Cycle—110-220 Volts 
1750 343 156763 156764 174088 1%T 
1750 443 156767-A 156768-A 106802 14t 
40 Cycle—110-220 Volts 
1160 645 201782-A 201783-A 174332 3x1 34 
25 Cycle—110-120 Volts 
1450 525 179347-A 179348-A 168154 2t 
1450 625 257665 257656 175443 3x1 % 
HEAVY STARTING DUTY WITH CLUTCHES 
60 Cycles—110-220 Volts ° 
1750 743 198550 198551 100443 314x214 - 
40 Cycle—110-220 Volts 
1170 645 BVaietaiatat eve: 2) tl Whe aha sVoueralatt* 174332 3x1 34 
25 Cycle—110-220 Volts 
1450 625 218725 218726 174332 3x1 34 


*Style number does not include sliding base or pulleys. 
Single groove pulley for 14-inch round belt; diameter applies to pitch circle. 
Single groove pulley for 3-inch round belt; diameter applies to pitch circle. 





OUTLINE DIMENSIONS 





Top View of 


ed Plate 





Kreyway Plat 




























STANDARD PAPER PULLEYS 











Frame No. —_—_—_— a A |tAA] AB | AC | AD | AE | tAF| AG] AH 
Width | Depth | Length ee cies [rete ty uv lea eS wey 

343 54 os We 1 % 6% | 336 | 2%) 2H] 1 | 2H]... |... | 3K | 25% 1 48 

443 zs a a: 114 & 74% | 354 | 28 | 34% | 1% | 2%]... |... | 381 2% | 5% 
523-543-563 | 15 |. es 14 | & | 7%| 3% 13%) 3H | 1413. | Sie | 4 | 38 | 3k | Of 
525-545-565 | 14 saat of 114 aa 83 | 446 | 344 | 345 | 14 | 3% | 546 | 4x6 | 4x | 336 | OF 
623-643-663 | % te ie 1% & fs | 436 | 3H | 4a | 1 1g | 384 | 5% | Sis | 438 | 3¥6 | 73 
oy A Aek 5 3. 3. 2 ais ete Li J } Z 3. 7's. 
iosras-tes | | & | & | 2% | “ lanl $c | 482] a8 | 2 | 41 7G] oe | | O8 | oe 
725-745-765 | 34 5 as 24 1238] 6 544 | Saez | 214 | 5 7% | 6 6% 838 
823-843-863 | 1% a 3s 234 1433 | 656 | 534 | Sah | 2% | 5% | 834) 74 | 7M 1033 
825-845-865 | % is is 234 1533 | 756 | 634 | 633 | 234 | 644 | 8% | 744) 734 1033 
ae *BC|*BD| BE| BF | C | ¢+CA| CB | +tCC| CD | CE | CF | CcG|cH |———— 10a 

O. Width |Length 

343 Dive "| Ser ates ve, | 456) 456 | B80 Hocus. Houseombicae 4 soedh gute to: ie Sl es 
443 2541/4 eee Od W534 Ste cee Meow [ee eed hance Bac dy went Mae De 
523-543-563| 344 | ie | 7és| 4ec | 44 | we | Ors] 6 ate | 824) 73g] 134 | 1 a] | & 1] 4%) & 
525-545-565] 344 | we | 7&| 4 gt} 3 | Of] 6 4% | 8/4) 738) 1% | 1 33 | 33] is % | 39 
623-643-663| 333 | % | 8%] 44 Mmloiw | 7 17 5% | 934] 9%] 13% 11%] 3%] “| &1 HI & 
625-645-665 | 378 | 46 | 87%) 48%] Kw] & | 7 7 5% | 994] 976] 134 1144] 34] 34) & te | 39 
723-743-163 | 4% | % | 10%| Gre | Ive | we | 824| 824 | 6% 11394) 124| 22 12 JiMwl ik] %1 1%] B 
725-745-765 | 454 | 54 | 1034] Oxy J-ixe | we | 85] 834 | 634 11384] 12%] 24 |2 Ji¥l|1%!] % lik | # 
823-843-863 | 554 | 34 | 1198 | 6% | 134 | we | 1006] 974 | 7% | 15 |1384] 212 Ji] 13] & lik | B 
825-845-865 | 534 | 34 | 1198 | 64%] 116] & [10%] 9276 | 7% 115 [1337] 24 ]2 114/18] 4118 |] B 





*This dimension will never be exceeded, but may vary js-inch less than shown in table. 


yApproximate. 


Table correct at date of publication; for latest data apply to the nearest district office of this Company. 
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TYPE CAH ALTERNATING-CURRENT MOTORS 


SINGLE-PHASE SPLASH PROOF 


CLUTCHLESS AND WITH CLUTCH 


kk \%, AND \% H.P. 


Many small-motor applications, such as washing 
machines, water pumps, dish washers, etc., require 
compact splash-proof motors with high starting 
and break-down torques. The type CAH motor 
possesses not only these desirable characteristics but 
many others, and can be operated from single-phase 
commercial lighting circuits. It is ingeniously de- 
signed and constructed so as to exclude water and 
small falling objects, yet it has ample ventilation 
through the peculiar ducts in the end brackets, 
making it suitable for a wide range of application. 


Construction 


The frame is of cast iron cylindrical in shape, if 
furnished without feet, for use where it is desired to 
build the motor into the driven machine or use a 
mounting base of special characteristics. If the 
motors are furnished with feet they are cast solid 
with the frame. The feet have holes in them, slotted 
for adjustment of belt tension, for either two or 
four-point mounting. 





Bottom OF MoToR WITH CORD AND PLUG SHOWING THE 
SLOTTED FEET AND THE VENTILATING Ducts 


Within the frame are mounted the primary core 
punchings and the two primary windings the same 
as in the type CA motor. 

The rotor is very similar in construction to the 
type CA motor. The type CAH therefore possesses 
the advantages resulting from the use of the disc 
clutch and the new starting switch. 

The bearing brackets are cast separate from 
the frame, permitting them to be turned 90 or 180 
degrees for either wall or ceiling mounting. Mo- 
tors will be furnished, however, arranged for 
floor mounting unless otherwise specified on order. 
When necessary to turn the brackets after ship- 
ment, see directions on instruction tag attached 
to each motor. The bracket construction is one of 
the specially desirable features of the type CAH 
motor. Apertures in the lower part of the brackets 
allow a good circulation of air to keep the motor cool 
and yet protecting flanges prevent anything from 
falling into the motor. With such brackets the 





Motor witH BINDING Posts 


motor is essentially enclosed thus excluding dripping 
water and safeguarding the operator ‘or children 
who may handle the motor. 


The bearings are large bronze bushings pressed 
into the housings which form part of the brackets. 
The use of high grade material and the unusual size 
of the bearings reduces the wear and attention 
requried to a minimum and insures long life. 


Lubrication of type CAH motors is by means of 
wick-fed grease cups filled with vaseline or a good 
grade of machine oil. These grease cups are large 
and require refilling less often than is the case with 
most small motors. 


Interchangeability—When required, direct-cur- 


y tent motors, type CD or CDH can be furnished 


which have the same mounting dimensions as type 
CAH motors, making it possible for the user to pro- 
vide one mounting for either direct or alternating- 
current motors whether the motors are direct con- 
nected, geared or belted. 


Accessories 


The pulley furnished with type CAH motors is a 
single groove iron pulley with a 2-inch diameter of 
pitch circle for a 73-inch round belt. 





Rotor, SHOWING CLUTCH AND VENTILATING PLATE 
ON Lert END 
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TYPE CAH ALTERNATING-CURRENT MOTORS—Continued 


Sliding bases with belt tightening device can be 
supplied where frequent adjustment of belt tension 
is necessary. 


Performance Guarantees 
ue temperature rise of all parts, when operating 
under normal rated conditions as specified on the 
name plate and at 100 per cent load, will not exceed 
50 degrees Centigrade. 





Rotor SHOWING CENTRIFUGAL OPERATING RING 
AND “ENTILATING PLATE 


The starting torque of the clutchless motors is 
114 times full load torque and the break-down, or 
maximum torque, is 2 times full load torque. 


The starting torque and break-down torque of 
the clutch motors are 2 times full load torque. 


As these motors are designed for use where 
heavy torques are required there is a liberal al- 
lowance in design above the guaranteed torques. 


Type CAH motors will operate successfully 
with normal rated current and frequency at any 
voltage not more than 10 per cent above or below 
normal, but not necessarily in accordance with the 
standards of performance established for operation 
at normal rating. 


Care and Operation 


Note the nameplate reading to see that it agrees 
with the circuit to which the motor is to be 
connected. 

Lubrication—Unscrew the cup below each bearing 
and fill with unmedicated vaseline or good machine 
oil. Replace the cup, making certain that the wick 
presses against the shaft, then tighten the cup se- 
curely to prevent its working loose. Although these 
bearings will run much longer under normal service 
conditions, replenishing the lubricant once a month 
is strongly recommended. 


Connections—Type CAH motors can be con- 
nected to any phase of a 2-phase or 3-phase circuit 
of proper voltage and frequency. Standard stock 
motors with binding posts, as shown are shipped 
connected to run clockwise viewed from this end. 
The direction of rotation may be reversed by 
interchanging the two upper leads. 


To Arrange for Ceiling Mounting—First, remove 
both brackets. Second, turn the brackets through 
180 degrees so that the oil cups will be directly be- 
low the bearings when the motor is mounted on the 
ceiling. In making this change the leads should be 
rearranged so that they will not interfere with the 
starting switch or the rotor. If necessary the part 
of the starting switch mounted on the bracket may 
be removed and replaced 180° from its original 
position. Third, replace both brackets, making 
sure that the leads to the front brackets are neatly 
arranged to avoid interference with any of the mov- 
ing parts, and so that they will not block the venti- 
lating openings behind the stator punchings. 

Note Carefully—Make sure the leads do not in- 
terfere with the rotating element "by turning the 
rotor by hand before connecting the motor to the 
supply circuit. When replacing the bracket see 
that they are firmly seated in their fits in the frame 
before tightening the screw nuts which hold them 





WitH BINDING Posts 


in place, and then tighten the two nuts on opposite 
ends of each stud uniformly so that the laminations 
will not be pulled out of place in the frame. After 
the motor is reassembled and running free the rotor 
should float between the two bearings. 





A SmMoKING Rac SHows THE CooL AIR CURRENTS 
THROUGH THE MOTOR 
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TYPE CAH ALTERNATING-CURRENT MOTORS —Continued 


















































RATINGS 
Single Phase 
a —-STYLE NO.————— — 
110 VoLtTs 220 VoLTs 
Frame Cord Binding Cord Binding 
Hp. Rpm. . No. Clutch Rotationt and Plug Post and Plug Post 
60 Cycle 110-220 Volts 
% 1750 445 No CG 277215 277211 277217 277712 
le 1750 543 ‘No CG 245225 245209 245227 245210 
1¢ 1750 543 Yes C 245233 245213 245235 245214 
A 1750 545 No Cc 245241 245217 245243 245218 
\4 1750 545 Yes Cc 245249 245221 245251 245222 
tViewed from end opposite pulley. ; 
: OUTLINE DIMENSIONS 
Top Plan View of Bea Hote 
r¢ : 
} E Cord extends 0:0 between 
mi Tt bushing and plug. 
| if 
. FLAT For 
; oN Shaft |_Set Screw | a |+aa|aB | AC | AD |-AE | +AF| AG | AH| *B | *BA| BB | *BC 
| Depth |Length 
i) 425-445 % & 14% | 83% 1354 )3%4 | 3% )]1% | 2%) 5% | 4% 1 4% | SH | 2% «| 8 | 6B 
i 523-543 1) oa 14% | 8% | 4% | 34 | 334 | 1% | 3x5 | Se | 4am | 44 | ORF | 3 | oe | 7 
i 525-545 V4 as 114 | 338 | 41g | 3% | 348 | 116 | 3x5 | 5% | 4c | 455 | 684 | 34 | oe | 78 
1 i O 
|) Bes *BD | BE} BF2| .C \f- {CA |) CB .).4€C. |,CD |, CBE] CR.|.CG.) CH |—_~ 
| No. Width |Length 
425-445 38 ea a6 5% 5% 45 8% | 7 | 134] % ]1 1 tw | 4 | & 
523-543 4% 125 fs | 63% | 6% 4i5 8% |7ts | 134 | 1 te | Sec) ae oe ee 
525-545 4a 135 is 6% 6% 438 8 7t$ | 1384) 1 i6 is Ts % a7 
*This dimension will never be exceeded. When exact dimension is required liners up to 7s-inch may be necessary. 
tApproximate. : 
Table correct at date of publication; for latest data apply to nearest district office of this Company, 
; 
bit ‘sg Ns 38-16A 
Te . 
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TYPE AR ALTERNATING-CURRENT MOTORS 


REPULSION-INDUCTION 
¥% TO 10 H.P. 


SINGLE-PHASE 
CONSTANT SPEED 





CoNSTRUCTION oF 2-H.P, Motors anpD LARGER 


Westinghouse type AR motors fulfill the demand 
for simple, reliable single-phase motors having high 
starting torque or turning effort with low starting 
current for such applications as rotary blowers, 
compressors, pumps, etc. They are automatically 
self-starting and require no starting device except 
a double-pole switch or circuit-breaker. A starting 
rheostat can be supplied, however, where especially 
iow starting current is desired, although the starting 
torque is reduced proportionally. 

The efficiency and power factor of these motors are 
high at full loads and the overload capacity is ample. 


Construction 
The frames of all type AR motors of 114 horse- 


power and smaller are cylindricaliron castings made | 


in one piece with the feet which have slots for hold- 
ing-down bolts and for adjusting belt tension. 
Within the frames are the primary core punchings 
in which the single primary winding is wound. 
Type AR motors of 2 horsepower and larger have 
frames built up of steel laminations similar to the 








ConstrucTION Or Motors From %4-H.P,, 
6-Po.e, To 1144-H.P., INcLusIvE 


standard type CS motor construction in the same 
sizes. The punchings are riveted together under 
pressure between pressed-steel end plates and 
mounted on pressed-steel feet riveted to the end 
plates. This construction combines great strength 
with light weight and compactness. The single 
primary winding thoroughly insulated is inserted 
in the slots in the assembled primary core, 
Secondary—On motors up to and including 14% 
horsepower, the secondary laminations are bolted 





SHORT-CIRCUITING SLEEVE AND CENTRIFUGAL 
SHORT-CIRCUITER 


together, and the core thus formed is pressed on 
a knurled shaft. On motors above 114 horsepower 
the secondary laminations with spacers for venti- 
lating ducts are riveted between end plates and the 
unit thus formed is keyed to the shaft. 

The laminations have partly closed slots. In the 
larger motors strap copper coils are placed in these 
slots and secured by means of fibre wedges and band 
wires. In the smaller motors copper wire coils 
are threaded into these slots and held in place by 
fibre wedges. 

The commutator of the 14 horsepower, four-pole 
motor is of the ordinary axial type. All other 
motors have radial commutators fastened to a cy- 
lindrical support which is bolted to the rotor core. 

The shaft is made of axle steel and is accurately 
ground to dimensions. 

Short-Circuiter—The mechanism which short- 
circuits the rotor windings and releases the brushes 


33-68 
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TYPE AR ALTERNATING-CURRENT MOTORS—Continued 


fs located inside the rotor at thé’commutator end. 
It consists of a sleeve, centrifugal weights and a 
spring—the whole being retained in place by a nut 
on the shaft (see diagram). The sleeve carries a 
short-circuiting coil which consists of a helical 
phosphor-bronze spring inside of which is a ring 
of flexible copper shunts. say 

The short-circuiter rests against the end of the 
rotor core and is kept in place by dowels. The 
short-circuiting sleeve is pressed against the short- 
circuiter by the spring. 

When the motor is at rest, the short-circuiting 
sleeve is pressed back into the rotor by the spring. 
When the motor speeds up, centrifugal force causes 





INTERIOR OF FRONT BEARING BRACKET 


the weights to move outward, and the sleeve is 
forced forward. At nearly full speed, the short- 
circuiting coil is forced under the ends of the com- 
mutator bars and into very close contact with them, 
thus completely short-circuiting them. At the same 
time the end sleeve relieves the spring tension on the 
brushes, and being free to move away from the com- 
mutator they are pushed back by the end-play of 
the rotor. This action takes place on all except the 
14 horsepower, 4-pole motor, in which the brushes 
remain in contact with the commutator when the 
short-circuiting coil is forced under the ends of the 
commutator bars. 

‘The bearing brackets are strong and rigid and 
can be bolted to the frames for floor, wall, or ceiling 
mountings, but standard motors will be furnished 
arranged for floor mounting only. Cast with the 
brackets are the bearing housings and oil wells. 

The bearings of the smaller motors are bronze 
bushings, pressed into the housings and pinned in 





Roror AND BRUSHHOLDER 





ROCKER RING AND BRUSHES 


place. The bearings of larger motors are babbitt- 
lined sleeves. On small motors metal rings on both 
the commutator and pulley ends,and on large mo- 
tors a brass cap on the commutator end and felt 
washers between metal rings on the pulley end 
render the bearings dust-proof. 

Brushes—The carbon brushes are pressed against 
the commutator by steel or bronze springs. With 
the exception of the smallest motor the spring ten- 
sion is removed and the brushes leave the commu- 
tator when the motor attains full speed. The 
brushholders are carried by a rocker ring which is 
mounted on a machined seat on the front bearing 
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DIAGRAM OF SHORT-CIRCUITING SWITCH 


housing. The position of this ring determines the 
direction of rotation of the motor. Standard motors 
are shipped arranged for clockwise rotation viewed 
from end opposite the pulley. 

The terminals of the 
type AR motors are 
brought out to terminal 
blocks on the side of the 
motors. The connections 
are so arranged that the 
motors can be connected 
to circuits of either 110 
or 220 volts by following 
instructions on the tag 
accompanying the motor. 
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TYPE AR ALTERNATING-CURRENT MOTORS—Continued 





1H.P. Type AR Motor DisAsSEMBLED 


Lubrication—Oil-ring lubrication is used and the 
oil wells are provided with an overflow gauge. a 
drain plug, except on smallest size, and a covered 
opening for filling the well and inspecting the oil- 
ring. oe 

Finish—Motors built on 167 frame and smaller 
are finished in glossy black; larger motors in dull 
gray black. 


Accessories 


The rheostats used with type AR motors when 
especially low starting current is desired are of the 
face-plate type with low-voltage release. The re- 
sistors are mounted on the rear of the faceplate so 
that the whole device is self-contained. Each 





SLIDE RaIL 


(Slide Rails are furnished with Frames Nos. 
460, 540 and 550). 


rheostat has a device for disrupting the arcs formed 
when the circuit is opened. 

Paper pulleys can be furnished for all type AR 
motors. 

Slide rails, as shown above, cat be furnished 
for motors on the 400 frames and larger. For 
smaller motors sliding bases provided with screws 
for adjusting belt tension can be supplied. 


Performance Guarantees 


The temperature rise of all parts, when operating 
under normal rated conditions as specified on the 
nameplate and at 100 per cent rated load, will not 
exceed 40 degrees Centigrade. 

Motors having a capacity of 1 horsepower or 
larger will operate under normal rated conditions 
and at 125 per cent rated load for a period of 2 hours 
with a temperature rise not exceeding 55 degrees 
Ceritigrade. Motors in this class will also carry 
150 per cent rated load momentarily. 

The starting torque of the type AR motor will be 
from 2 to 4 times full load torque, the pull-in torque 
will be from 1 to 134 times full load torque and the 


break-down, or maximum, torque will be from 134 
to 2 times full load torque. 

Type AR motors will operate successfully with 
normal rated current and frequency at any voltage 
less than 10% above or below normal. 

If the frequency does not vary more than 2 or 3 
per cent from normal it will not be necessary to 
adjust the short-circuiter spring. Variations in 
frequency greater than this will require readjust- 
ment of short-circuiter. Ifa motor is run at other 
than normal frequency the combined voltage and 
frequency variation must not exceed 10 per cent; 
for example: If the frequency is 10 per cent below 
normal the voltage must not exceed normal, but if 
the frequency is but 5 per cent below normal it will 
be permissible to operate on a voltage 5 per cent 
above normal, 


Care and Operation 


The rotor of this motor has a commutator and 
is wound similarly to a direct-current armature. 


While starting, the rotor windings are connected by 
short-circuited brushes which are pressed against the 
commutator and the motor isaccelerated as a repul- 
sion motor. At nearly full speed, the rotor coils 
themselves are automatically short-circuited, and in 
motors built on the 143 frame and above, the brush 
pressure is relieved so as to allow the brushes to 
leave the commutator. The motor then operates 
similar to an induction motor with squirrel-cage rotor 
and, therefore, has constant-speed characteristics, 
The nameplate reading should agree with the cir- 
cuit to which the motor is to be connected and see that 
the shaft and oil rings turn freely and also that all 
the brushes are bearing evenly upon the commutator. 





STARTING RHEOSTAT 
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TYPE AR ALTERNATING-CURRENT MOTORS—Continued 





14-H.P., 4-Pote, Type AR Motor 


This Company will assume no responsibility for 
the operation of the type AR outside the limitations 
given. Low voltage will reduce both starting and 
maximum torque in proportion to the square of 
the reduction in voltage, and, therefore, should be 
guarded against. 

Lubrication—Before starting the motor fill the 
oil reservoirs with best quality clean dynamo oil 
until the oil level is within a short distance of the 
top of the overflow hole. The oil should be with- 





1/0 VOLTS 
CONNECTION FOR 110 VoLts 
Class 300 Frame and Larger 


drawn occasionally and fresh oil substituted, the 
intervals depending upon the class of service and 
the surrounding conditions. The old oil can be 
filtered and used again. : 
Voltages and Connecttons—This motor can be 
connected for operation on circuits of either of the 
voltages shown on the nameplate. The paralle, 


connection is for the lower voltage and the series 
connections is for the higher voltage. The motor 
should be connected directly to the line through a 
circuit-breaker or a line switch and fuses. To start 
or stop the motor simply close or open the circuit- 
breaker or line switch. 


If the motor does not come to full speed and con- 


’ tinues to spark at the brushes, the motor is over- 


loaded. If this happens the load must be lightened 
or a larger motor used. 





€20 VOLTS 
CONNECTION FOR 220 VoLts 
Class 300 Frame and Larger 


Short-Circuiter—This motor is provided with an 
automatic governor which operates at a speed 
slightly below full load, short-circuiting the rotor 
winding and remoying the spring tension on the 
brushes except on motors of 144 horsepower, 1750 
r.p.m. and smaller, in which case the brush tension 
is not removed. 


The adjusting nut for the governor spring is 
around the shaft on the commutator end and is 
accessible upon removal of the commutator end 
bracket. ‘Tightening this nut’ will increase the 
spring tension causing the governor .to Operate at a 
higher speed, which will probably be necessary for 
frequencies above normal. Loosening the nut will 
have the reverse effect and will be required for fre- 
quencies below normal. 

To Reverse Direction of Rotation—The direction 
of rotation is determined by the position of the 
brushes. 

On the larger motors the direction of rotation is 





110-VoLtT CONNECTION 
Class 100 Frame and Smaller 


320-VoLT CONNECTION 
Class 100 Frame aud Smaller 
33-71-A 








January, 1920 


Westinghouse Small Motors and Generators 


Section 38 


TYPE AR ALTERNATING-CURRENT MOTORS—Continued 


indicated by a scale in the rocker ring and a pointer 
on the front bearing bracket. The scale consists of 
three lines marked RR, N, and RL, respectively. 
When the rocker ring is turned so that the pointer 
is opposite RR, the motor will run in a right-hand 
or clockwise direction (facing the commutator) ; and 
when the pointer is opposite RL, the rotation will be 
left-hand or counter-clockwise. N is the neutral 
point; the armature will not turn if the pointer is 
opposite this line. 

On the smaller motors the direction of rotation is 
indicated by two chisel marks on the bearing bracket 
and one on the rocker ring. The motor will rotate 
in the direction in which the rocker ring is displaced 
from the neutral point, which is midway between 
the two lines on the rocker ring. 

To reverse the motor, therefore, loosen the rocker 
ring set-screw and turn the ring until the pointer 
or chisel mark is opposite the line for the reverse 
direction of rotation. 

To Renew Brushes—To remove the brushes from 
the holder, turn the rocker ring so that the brushes 
are brought between the arms of the bearing bracket, 
and loosen the screws of the clips that hold the 
brushes in place, The brushes of the }4 horsepower, 


4-pole motor can be removed by simply lifting the 
springs and removing the screws that fasten the 
shunt to the rocker-ring. After inserting new 
brushes, turn the rocker-ring so that the pointer or 
the chisel mark is opposite the line for the proper 
direction of rotation. 

For Wall or Ceiling Mounting—Turn the brackets 
through 90 degrees or 180 degrees to keep the oil 
reservoirs directly below the bearings. For 4-poie 
motors, that is, motors having the brushes spaced 
90 degrees apart, no other change will be necessary. 
For 2-pole motors which have the brushes diametri- 
cally opposite, no change in the brush position will 
be necessary for ceiling mounting, but for wall 
mounting it will be necessary to shift the rocker ring 
90 degrees from its original position so that the 
brushes will be in the same relative position to the 
stator winding as when the motor was mounted on 
the floor. For 6-pole motors which have the brushes 
spaced 60 degrees apart no change of brush position 
will be necessary for ceiling mounting, but for wall 
mounting the rocker ring must be shifted 30 degrees 
from the original position in order to put brushes 
in the same relative position to the stator winding 
as when mounted on the floor. 


RATINGS AND APPROXIMATE WEIGHTS 
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es Special 7 Approx. SHIPPING WEIGHT IN LBs. 
Standard *T _ Pulley Add 
Full Pulley Min. Y Max. Motor for Add 
No. Load Frame Dia. x Face Dia. Face | With Sliding for 
H.P. Poles R.P.M. No, Inches Inches Pulley Base Rheostat 
60 Cycles 
. 1750 065 314x214 2 3 2 
4 ) igx2l4 x 85 20t sre 
i 6 es 173 314x2% 24x 3 130 20t fi 
af 4 1780 144 314x214 214x 3 135 20} bs 
% 6 165 314x214 24x 3 145 20t Ai 
1 4 1750 145 314x214 214x 3 145 20t 35 
i 6 1160 167 314x3 234x 3 160 20f 35 
1 4 1750 147 316x3 234x 3 160 20 35 
2 4 1750 326 A xs 3 x 614% 240 25 35 
2 6 ee ih 4 x4 3 x 6% 285 25 35 
3 4 33 4 x4 x 614 285 25 35 
3 6 1160 460 5 x44 4 x10 475 35% 35 
5 4 1750 460 5 x41 4 xi0 475 357% 35 
5 6 1160 555 7 bx6 4 xid 655 50** 35 
7 4 1750 555 Tai xb 4 x10 655 50** 40 
33 6 1160 555 7 x6 4 x10 655 50% 40 
io 4 1750 555 7 x6 4 x10 655 50% 50 
10 6 1160 575 7 x6 6 x10 775 50** 50 
7 
50 Cycles 
% 4 1460 065 344x214 2 x3 89 25 si 
yy 6 970 163 349x213 2144x 3 140 25 a 
a3 4 1460 143 314x214 24x 3 130 25 7 
4 6 970 165 314x214 21x 3 150 25 25 
1 4 1460 145 314x214 21x 3 140 25 35 
40 Cycles 
% Z 1170 163 31x24 24x 3 140 25 se 
i 4, 1170 167 314x3 234x 3 155 25 35 
2 4 1170 330 4 x4 3° x 6% 280 30 35 
25 Cycles 
% 2 1450 143 314x216 24x 3 130 25 sa 
% 2 1450 145 314x244 24x 3 140 25 A 
1 v 1450 127 3144x3 234x 3 155 23") 35 
2 2 1450 330 4° x4 3° x 6% 280 30 35 















We will not, under any circumstances, guarantee motors if operated with pulleys of dimensions smaller than those listed above 
*Dimensions specified are in inches and refer to diameter and face respectively. 
tPulleys require special offset hub in most cases. Pulleys of wider face require special shaft extension. 
{Motors in frames 167 and smaller have feet slotted for belt, adjustment so the sliding bases can be omitted, 

¥Wrames 400, 555 and 575 are provided with rails instead of sliding bases * 
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*This dimension will never be exceeded. When exact dimension is required liners up to ys-inch may be necessary. 
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Table correct at date of publication; for latest data apply to nearest district office of this Company. 
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TYPE CSA ALTERNATING-CURRENT MOTORS 


SQUIRREL-CAGE 
CONTINUOUS SERVICE 





Type CSA Moror, FRAMES 700 AND 800 


Westinghouse type CSA squirrel-cage alternating- 
current polyphase small motors supplement the 
standard line of type CS motors, thus forming a 
complete line of polyphase squirrel-cage motors 
ranging from 14 to 650 horsepower. These motors 
have been developed after years of experience in 
motor design and a eareful study of the conditions 
under which small motors are called upon to operate 
in the many varied industries where they are em- 
ployed. 

Type CSA motors are suitable for continuous- 
duty, constant-speed service and are applicable for 
driving small machines in nearly every industry. 
They are simple, light in weight, very compact, and 
extremely clean and quiet in operatiqg,and have 
high power factor and efficiency. 

Repairs, when necessary, can be made quickly, as, 
all parts are standard and are carried in stock, per- 
mitting quick shipment to be made. 


Construction 


The frame is a strong cylindrical iron casting 
with the feet cast integral. The feet are slotted 
for holding down bolts and belt adjustment. The 
core is built up of steel punchings ‘riveted together 
and then pressed into the frame and securely fasten- 
ed. The primary windings, composed of individual 
coils, are placed in the partially closed slots of the 
core. 





Rotor or Type CSA Motor 


CONSTANT SPEED 


POLYPHASE 
ly TO 2H.P. 


The rotor is of the squirrel-cage type. Copper 
bars pass through the slots, through holes in the 
short-circuiting rings, and are then riveted over and 
soldered. The core and windings are pressed on an 
axle-steel shaft 

The primary core is built up of stee1 punchings 
riveted together and then pressed into the frame and 
securely fastened. 

The primary winding is composed of individual 
coils placed in the partially closed slots of the core. 

The coils are carefully insulated from the core and 
separated from each other on the ends by layers of 
insulating material, After winding and connecting, 
the wound stator is thoroughly dried and dipped 
in a high-grade insulating compound, after which 
it is carefully baked in a specially constructed oven. 

: A ventilating plate mounted on the rotor forces air 
through the motor, cooling the cores and windings 
and preventing localized heating. 

The bearing brackets of classes 700 and 800 
motors are cast separate from and bolted to the 
frame, thus permitting ready removal of the rotor 
from either end. In the smallest size, class 643, 
this feature is not essential as the rotor is much 
smaller, consequently one bracket is cast integral 
with the frame. This construction permits a more 
compact design and minimum weight. 





STATOR OF THE TyPE CSA Moror 
FRAMES 7007AND 800 


The bearings are bronze sleeves pressed into the 
housings and secured by means of pins. They are 
practically dust proof, cannot drip oil, and will stand 
years of service without renewal. 

Terminals—Leads are brought out through the 
lower part of frames 700 and 800 and secured by 
means of cleats. ‘The leads of frame 643 are brought 
out through insulated bushings in the motor bracket. 

Lubrication—On the smallest size, which finds 
extensive use on portable machines, grease cups are 
used. This construction permits the motor to be 
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tilted or momentarily inverted without danger of 
spilling the lubricant. The larger motors, since, 
they are usually mounted permanently in one posi- 
tion, are fitted with oil-ring lubrication, 


Accessories 


Starter—No starting device other than a fused 
knife switch is required since liberal starting torque 
with minimum starting current enables these motors 
to be connected directly to the line. 

Paper pulleys are standard. 





SLIDING BAsE 


Sliding bases with belt tightening device can be 
supplied for type CSA motors where frequent ad- 
justment of belt tension is necessary. 


Performance Guarantees 


The temperature rise of all parts, when operating 
under normal rated condition as specified on the 
nameplate and at 100 per cent rated load, will not 
exceed 40 degrees Centigrade. 

Motors having a capacity of 1 horsepower, 1750 
r.p.m. or larger will operate under normal rated 
conditions and at 125 per cent rated load for a period 
of 2 hours with a temperature rise not exceeding 55 
degrees Centigrade. Motors in this class will also 
carry 150 per cent rated load momentarily. 

The starting torque with rated voltage will be 
approximately 114 times full load torque, and the 
break-down or maximum torque will be approxi-, 
mately 2 times full load torque. 

Type CSA motors will operate successfully at 
normal rated load and frequency at any voltage not 
more than 10 per cent above or below normal, but 
not necessarily in accordance with the standards 
of performances established for operation at normal 
rating. 


Care and Operation 


Note nameplate reading to see that it agrees with 
circuit to which the motor is to be connected. 

Lubrication—If the motor has bearings of the oil- 
ring type, fill each reservoir with a good grade of 
dynamo or machine oil until the oil level rises nearly 
to the top of the overflow hole. If the motor has 
bearings of the grease-cup type, unscrew the cup 
below each bearing and fill with unmedicated vase- 
line or good machine oil, Replace the cup, making 
certain that the wick presses against the shaft, then 
tighten the cup securely to prevent its working loose. 

Motors having the cup type of lubrication are 
shipped with the reservoirs filled, but the above pre- 
cautions should always be taken as good lubrication 
is of prime importance to all electric motors, Al- 
though these bearings will run much longer under 
normal service conditions, replenishing the lubricant 
in all types of bearings once a month is strongly rec- 
ommended. About once a year the reservoirs of 
the oil-ring type bearings should be emptied and 
cleaned out with gasoline or kerosene to remove any 
dirt or sediment from the oil. 

Connections—If the circuit is 2-phase, 4-wire, 
connect leads from one phase to motor terminals 
T1 and T3, and leads from other phase to terminals 
T2 and T4. If the circuit is 2 phase, 3-wire, con- 
nect outside leads to terminals Ti and T2, and 
middle lead to T3 and T4. If circuit is 3-phase 
connect any lead to any terminal. To obtain 
proper direction of rotation see instructions below. 

Reversing Motor—To reverse a two-phase, four- 
wire motor, the two leads of one phase should be 
interchanged, Tl and T3 or T2 and T4. Toreverse 
a two-phase, three-wire motor, the two outside 
leads should be interchanged. To reverse a three- 
phase motor, any two leads may be interchanged. 
These changes and connections may be made at 
the terminal of the motor or by a double-pole, 
double-throw switch conveniently located. 

For Wall or Ceiling Mounting—Remove bracket 
screws and turn brackets through 90 or 180 degrees 
to-keep the oil reservoirs directly below the journals. 

NotE—Motors on class 600 frame cannot be 
mounted on wall or ceiling. 


Arrangement of Leads. 


Té 
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Small 3 Phase 





Small 2 Phase 
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60 Cycle, 110-220-440-550 Volts§ 
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z ZY PAPER PULLEYS f 
Reto: i ith PAPER PuLLeys}t otter. hat A EYstTt ; 
Hp. Rpm. at |Poles , Hp. Rpm. at | Poles N ; F 
Full Load No. Standard Special tt Full Load oO. Standard Specialff iI 
Dia. x Face | Dia. x Face Dia. x Face | Dia. x Face |] 
ne een eam a te eee ae Waa cc ak ae Oran. MG. cals ahaa, 1 | 
\% 1750 4 643 3 x1% 134x2 1 1750 4 | 745 314x244 3 x34 I 
Ve 1750 4 743 314x214 214x3% 1 1160 6 863 314x3 3 x4 4 
% 1160 6 763 316x216 216x314 1% 1750 4e | 843 316x3 3 x4 i 
34 1750 4 743 314x214 214x314 114 1160 6 | 866 4° x33 234x414 i 
84 1160 6 765 344x216 3° x314 2 1750 4 | 846 4 x3%%{ 254x414 4 
iH 
25 Cycle, 110-220-440-550 Volts | 
1 
% 1450 2 725 3144x2% 214x314 1 1450 2 825 3146x3 214x4 
% 715 4 843 3144x3 214x4 1 715 4 846 4 x3% 234x444 Ht 
| | 
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0-Size of Hole CE 
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623*-643*-663* | 1144] #% 3% 5% 9% | 4 43, | 1% | 3% 53, | 438 | 7% |] 831%] 32 
723-743-763 | 24%4]| # ts % 111% | 5% 423,124) 4i4 6 5144 | 88 11034154] 4% 
725-745-765 214 = % 3, 11238] 6 5% 214 5 6 61% | 8t§ | 1034| % | 45 
823-843-863 | 23%] *& as % 1148 | 6% 532] 2% 15% 7144 | 7% | 1043 | 1128 | 34 | 5% 
825-845-865 | 234] 5 % 11533| 7% 6 | 23% | 6% 71% | 734 | 10 1128 | 34 | 53% 

827 3H | x \Y iz; | 1835 | 7% Tie | 3% | 6% 81% | 93% | 1018] 1243 | % | 5% 
846-866 3H] & 4 17; | 1734] 7% 77s | 32 | 6% 8144 | 9 1042 | 1233 | 34 | 5% 
Oo APPROX. 
CF NET WT. 

Frame No. +BD| BE | BF Cc tCA|' CB | CC | CD’ CE ** CGA CH. |o rap fan OL. LBs. 

Length | Width Bare | Add for 
Motor | SI'gh’a * 

623*-643*-663* | 442 | % |] & | 7 7 5% | 934] Ove] 19] 1 Mw) %) 24%) Hl we | we | 25) 8 
723-743-763 62s | iss | & | 856) 8% | 634 1.1334] 1244] 2 | 2 14%|/4%3/1%) %)#8 41 |. 12 
725-745-765 6% 1s ¥ | 85] 844 | 634 11334] 12%] 28 | 2 1% 4%|14%|] %|] # 48 | 12 
823-843-863 6% | 1 3 % |1027;| 9% 1% 15 1334 | 234] 2 1g | 4 1% | | # 68 | 23 
825-845-865 6% | 11 Y | 107; | 9% 1% 15 1334] 2344] 2 13; | 435 | se | & | OB 76 |.23 
827 73; | 138 | 54 1102] 9% | 7% | 18%] 17 33 |] 24%] 1a | 645 | 13 sd te | 105 | 30 
346-866 7) 128 | 5% | 10%] 9% | 7% 1844 17 33 | 24% | 1% | 64 | 1%] x & 97 | 30 


a 


*This motor has grease-cup lubrication, and leads are brought out through bushings at top of bracket; not shown in cut, 
** Maximum travel on base. 

+This dimension will never be exceeded but may vary to 75-inch less than shown in table. 

tApproximate. 

§All voltages listed are for either 2 or 3 phase, except 550 volts which is for 3 phase only. 
++Dimensions specified are in inches and refer to the diameter and face respectively. 


ttWe will not under any circumstances guarantee motors if operated with pulleys smaller than those listed in this column. 
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SMALL TYPE CW ALTERNATING-CURRENT 
MOTORS 


WOUND ROTORS 


ADJUSTABLE VARYING SPEED 


POLYPHASE 


4% TO1H.P. 





TyPE CW Motor, FRAMEs 100 


Some applications such as compressors, blowers, 
printing presses, fans, etc., often require adjustable 
varying speed motors. The type CW wound-rotor 
motor provides the adjustable varying speed feature 
where it is possible to use polyphase alternating- 
current motors. 

These motors are built in a complete line of sizes 
from 14 to 650 horsepower, for all commercial cir- 
cuits, but only the small sizes from 3 to 1 horse- 
power will be described in this catalogue. A de- 
scription of the larger motors will be found in 
catalogue No. 33, 


Construction 


Stator—The frame of the small type CW motors, 
Class 100, are cylindrical iron castings with feet 
castintegral similar to the large size type CA motors. 
The feet have slotted holes for holding-down bolts 
and adjustment of belt tension. Within the frames 
are securely mounted the primary punching in the 
slots of which are threaded the primary windings. 

The rotor diameter and weight has been reduced 
to a minimum so that these motors are especially 
adapted for quick starting, stopping and reversing. 
The secondary core consists. of steel laminations 
bolted or riveted together to form a unit which is 
mounted on the shaft. The rotor has semi-enclosed 
slots and is wound by threading in coils, shaped to 
facilitate winding and repairing. A fan on the 
shaft insures positive ventilation. 

The shaft is of ample cross-section for rigidity 
and is axle steel, which is much tougher and stronger 
than machinery steel. 

The collector rings are shrunk on an insulated 
sleeve which is pressed on the shaft. The con- 
nections to the rings are thoroughly insulated. 


The bearing brackets are cast separate from the 
frames, permitting the brackets to be rotated 90 or 
180 degrees for either wall or ceiling mounting. 
The motors are regularly supplied for floor mounting 
but can be arranged for wall or ceiling mounting if 
it is specified on the order. 

In the brackets opposite the pulley end are the 
cartridge-type brushholders which project through 
the bracket arm, as shown on next page in figure of 
front bracket, and allow easy inspection and renewal 
of the brushes. For the sake of compactness only 
one brush per ring is used and these brushes are 
copper-graphite on acccunt of the consequent 
relatively high~current per brush. Each brush, 
however, is provided with a copper shunt to relieve 
the springs of current and assure good contact at 
all times. 

The bearings are bronze sleeves of the old ring 
type fitted with one lubricating ring and made prac- 
tically dust proof by metal caps and rings so that 
the life of the bearing is prolonged. 

Lubrication—Oil-ring lubrication is used. Open- 





STATOR 


ings in the bearing housing with a spring-closed 
cover are provided for filling the oil well, inspecting 


‘the oil ring, and. permitting overflow of excess 


lubricant. 
Accessories 


Paper pulleys with a crown face are standard for 
all small type CW motors. 
Controllers for adjustable varying speed are 


- furnished in either the drum or face-plate type. 


Type FA drum controllers are used for adjustable 
varying speed reversing service. Face plate con- 
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trollers for a 50 per cent reduction in speed 
and type RF controllers are used for adjust- 
able varying speed non-reversing service. 
These controllers are all manually operated. 

Sliding bases can be supplied when de- 
sired for frequent adjustment of belt ten- 
sion, although they are not necessary since 
the feet are slotted. 


Performance Guarantees 


The temperature rise of all parts, when 
operating under normal rated conditions as 
Specified on the name plate and at 100 per cent 
rated load, will not exceed 40 degrees Centigrade. 


Motors having a capacity of 1 horsepower, 1750 
r.p.m. or larger will operate under normal rated 
conditions and at 125 per cent rated load for a period 
of 2 hours with a temperature rise not exceeding 55 
degrees Centigrade. Motors in this class will also 
carry 150 per cent rated load momentarily. 


The starting torque may be adjusted from full 
load torque to a torque equivalent to the break- 





down or maximum torque by proper adjustment of 
the controller handle. 

The break-down or maximum torque will not be 
less than 2 times full load torque. 

Type CW motors will operate successfully at 
normal rated load and frequency at any voltage not 
more than 10 per cent above or below normal, but 
not necessarily in accordance with the standard of 
performance established for operation at normal 
rating. 


Fuses or Circuir 
BREeaners 






STARTER 
oR ConTROLLER 


D1aGRAM OF CONNECTIONS 


Line Switcu 








INTERIOR OF FRONT BRACKET AND 
EXTERIOR OF REAR BRACKET 


Care and Operation 


A wound-rotor motor provides high-starting 
torque with low-starting current when resistance is 
inserted in the rotor circuits. But it should be 
borne in mind that the power rating, however, de- 
creases as the speed is decreased although the torque 
remains the same. For example a 1 horsepower, 
1750 r.p.m. motor operated at 875 r.p.m. will exert 
only 14 horsepower. 


Connections—The diagram shows connections of 
a three-phase motor with primary line switch and 
secondary starter or controller. The primary leads 
to the motor stator should be brought through a 
circuit-breaker or a switch with fuses. With a 
three-phase installation, any lead from the line can 
be connected to any terminal of the motor. Witha 
two-phase four-wire installation, connect the leads 
from one phase to the motor primary terminals 
marked Ti and T3, and the leads from the other 
phase to terminals T2 and T4. If the circuit is 
two-phase three-wire, connect the outside leads to 
terminals Ti and T2 and the middle lead to T3 and 
T4, The order in which the starter or controller 
leads are connected with the motor secondary ter- 
minals is immaterial. 
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To Reverse Motor—To reverse a two-phase four- 
wire motor, interchange the two leads of one phase. 
To reverse a two-phase three-wire motor, inter- 
change the two outside leads. To reverse a three- 
phase motor, interchange any two leads. These 
changes and connections may be made at the ter- 
minals of motor or by a double-pole, double-throw 
switch conveniently located. 

For wall or ceiling mounting, turn the brackets 


through 90 or 180 degrees in order to keep the oil 
reservoirs directly under the shaft. 
Lubrication—Before starting, fill the oil reservoirs 
with the best quality of clean dynamo oil; overflow 
plugs, if present, must always be kept open when 
filling reservoir. The old oil should be withdrawn 
occasionally and fresh oil substituted, the intervals . 
depending on the class of service. The old oil can 
be filtered and used again. 


RATINGS AND APPROXIMATE WEIGHTS 
110, 220, and 440 Volts, 2 or 3 Phase; 550 Volts, 3 Phase 


60 Cycles 


APPROXIMATE SHIPPING WEIGHT IN LBS 
ADDITIONAL FOR Additional 


Approx. ; SPECIAL PuLLeyt Bare 
Full Standard Min. Y Max. Motor CONTROLLER AND RESISTORS for 
No. Load Frame Pulleys Dia./*Face With Face Type Tape Sliding 

H.P. Poles R.P.M. No. Diam. x Face Inches Pulley Plate RF A Base 
Vy 6 1160 163 314x3 2144x3\% 95 42 142 97 30 
34 4 1750 143 314x3 214x314 95 42 142 97 30 
4% 6 1160 163 3x3 24x34 95 42 142 97 30 
1 4 1750 143 31ox3 24%x3\% 95 42 143 98 30 
1 6 1160 166 4 x3% 234x4% 125 34 144 99 46 

OUTLINE DIMENSIONS 
—$—_— ——_— {-—_—_— a aa eel 
































4 i 


i Pp KEYWAY Shaf 
' Nae SST aS PSE GEE a A AA | AB | AC | AD |} AE By } BAt | BB} | BC* | BD* 
NO. Width Depth Length 1a, 
. 163} te fy 3 We |17TH | 656 | 534 | 8 | 3 | 544 | 1034] 1188] 84 | 536 | 6% 
inet 4 a 34 lve |19%| 656 | Ove | 8H | 348 | 524 | 1036] 1138] 34 | 53% | 6% 
: 
; 
160 M4 * 3H | lds | 20a5] 756 | OF | 995 | 348 | 634 | 1036] 1245] 3% | 536 | 7H 
; 
iH : 
i Frame 2 ere Add for 
| : et Wt. at 
; ‘| | No. BE Cf | CA -GB | sec [ACD AV CE I-CHi CG | CH OA | Lbs. Bare} Sliding 
Width | Length Motor ase 
. a 163} 144 | 102] 974 | 7% 115 | 1334] 228 | 2 if | 46 | 1% 8 78 23 
; 
ere ioh} 14% 110% | 9% | 7% | 15 |13%%] 28 | 2 id | 48 is 15 B 85 23 
: 
| 160 136 |}102;] 9% | 7% | 18%) 17 3, | 2.102 fel 64s ve dee ue 105 30 
| Ae ee will never be exceeded, but may vary to 7 inch less than shown in table. 
‘ pproximate. 
; ani " Motors not guaranteed if operated with pulleys smaller than those listed in this column. 
: ii \ } a | AY For latest ratings and dimensions refer to nearest district office of this company. 
OHNE cam {hie 38-25 
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TYPE CD DIRECT-CURRENT MOTORS 


SHUNT AND COMPOUND 


In places where direct-current circuits are avail- 
able the Westinghouse type CD motor is suitable 
for driving such small devices as washing machines, 
vacuum cleaners, job presses, conveyors, drill 
presses, pumps, etc. Type CD motors are well de- 
signed for strength and compactness and will operate 
successfully with hard usage and unskilled handling 
to which they are often subjected. 


Construction 


Frames 700 to 900 inclusive consist of a forged 
steel ring to which the feet are bolted: The pole 
pieces of these frames are built up of laminated 





Type CD Moror, Frames 700 


steel, securely riveted together and bolted to the 
frame. This construction reduces the weight per 
horsepower to a minimum. 


On the two smaller sizes, frames 300 and 
400, the frames are strong iron castings with 
the feet and poles cast integral. 


The field coils are form wound, thoroughly 
taped and dipped in high grade insulating 
moisture-resisting compound. 


The armature core is built up of steel 
punchings rigidly mounted on a shaft of ample 
size and strength manufactured from axle 
steel, which is much stronger and tougher for 
the same dimensions than the machinery steel 
generally used. The shaft extension on the 
300 and 400 frames has a ‘“‘flat,’’ since with 
the grooved pulleys used on the smaller 
sizes a set-screw is sufficient to hold the 
pulley in position and is much easier to 





OPEN sy TO 3 H.P 
Type CD Motor, FRAMEs 300 AND 400 
handle. On the larger sizes a crowned pulley is 


used in order to carry the power developed by the 
larger ratings, and for the greater amount of power 
transmitted it is desirable to use a key to keep the 
pulley from slipping on the shaft. 


A ventilating fan mounted on the shaft circulates 
air through the frame and around the windings, 
effectually cooling them and preventing ‘‘ hot spots.” 


The commutators are built up of hard-drawn 
copper segments insulated with high grade mica. 
All motors are designed so that practically sparkless 
commutation is obtained at all loads, insuring low 
temperature and long life of commutator and 
brushes. * 


The bearing brackets are made of cast iron and 
both are separate from the frame in all sizes, per- 
mitting easy inspection and repairs. The brackets 
are designed so that they fully protect the windings 





Type CD Motor, FRAMES 900 
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and commutator from injury but allow easy access 
for inspection and brush renewal. 





ARMATURE FoR 144 H.P. Motor 


Standard motors are furnished arranged for floor 
mounting. Inverted or ceiling mounting can be 
obtained on all frames by turning the brackets 180 
degrees. The 900 frame class may be arragned for 
side mounting by turning the brackets 90 de- 
grees and shifting the brushes 90 degrees in the 
reverse direction. Requests for motors arranged for 
side wall mounting with frames 800 and smaller 
should in every case be referred to the Works. 


The brushholders on frames 300 and 400 are of 
the cartridge type, the brush being supported in an 
insulated tube and held against the commutator 
by a, helical spring. Larger motors have brush- 
holders of the sliding box type in which brush ten- 
sion is obtained by a flat coiled spring. On the 
smaller sizes the current can be transmitted suc- 
cessfully between the brushholder and the brush by 
the contact of the brush on the walls of the holder. 





REAR BRACKET OF 800 FRAME Motor SHOWING 
O1t-RING LUBRICATION 


The 700 and larger frames are provided with flexible 
copper shunts for carrying the current to the brush, 
thus diverting the current from the spring. 


Terminals—The terminal leads of motors built 
on frames 300 and 400 inclusive are brought out to 
insulated binding posts on the front bearing bracket. 
Connections can be thus quickly and easily made. 
The use of insulating knobs on the binding posts 
practically eliminates the possibility of shock or 
accidental short-circuit. 


The large motors are generally used in industrial 
service where permanent wiring is installed, there- 


fore, the leads are brought out through the lower 
part of the frame and held securely by cleats. 


Lubrication on frames 300 and 400 is 
by means of wick-fed grease cups permitting 
these motors to be mounted on small portable 
apparatus which may be tilted or momen- 
tarily inverted without spilling the lubricant. 
The oil ring type of lubrication successfully 
used for many years on electrical machinery is 


employed on frames 700 to 900 inclusive. 


The interchangeability of No. 300 and No. 400 
type CD with alternating-current type CA motors, 





INTERIOR OF FRONT BRACKET SHOWING BRUSHHOLDERS 
OF 800 FRAME 

rating for rating, in mounting and principal dimen- 
sions makes it necessary for the user to provide only 
one mounting for either direct or alternating-current 
motors on these frames which may be direct-con- 
nected, geared or belted. 

The finish is a glossy black japan, very durable 
and attractive. 


Accessories 


A sliding base suitable for floor, wall or ceiling 
suspension can be supplied with class 700 and larger 
frames when it is desired to provide a convenient 
method for frequent belt adjustment of considerable 
length. A small adjustment may be obtained with- 
out the use of a sliding base as the feet of all frames 
are provided with slots for this purpose. 





700 FRAME SHOWING FIELD COILS AND POLES 
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FRAME BRACKETS FOR THE 500 FRAME 


Pulleys—Crowned paper pulleys are supplied 
with frames 700 and larger, and grooved steel pul- 
leys with the smaller frames. 

Starting Rheostats—Starting rheostats should be 
used with all shunt and compound-wound motors 
of 14 horsepower and larger, but are unnecessary 
with smaller motors of standard speeds starting not 
oftener than once an hour. For applications re- 
quiring more frequent starting, the full conditions 
of operation should be referred to the Works at 
East Pittsburgh. 





SLIDING BasE 


Performance Guarantees 


The temperature rise of all parts, when operating 
under normal rated conditions as specified on the 
nameplate and at 100 per cent rated load, will not 
exceed 40 degrees Centigrade. 

Motors having a capacity of 1 horsepower, 1750 
r.p.m. or larger will operate under normal rated 
conditions and at 125 per cent rated load for a period 
of two hours with a temperature rise not exceeding 


55 degrees Centigrade. Motors in this class will also 





carry 150 per cent rated load momentarily. 
At normal operating temperature and voltage, 
individual motors may vary 714 per cent above or 
below rated speed. 
Variation in speed from full load cold to full load 
hot shall not exceed 10 per cent, based on the full 
load speed hot. 


Type CD motors will operate successfully with 
normal rated current at any voltage not more than 
10 per cent above or below normal but not neces- 
sarily in accordance with the standards of perform- 
ance established for operation at normal rating. 


Care and Operation 


Shunt-wound motors have close speed regulation 
from no-load to full-load and are used on all applica- 
tions where the torque required for starting and 
accelerating does not greatly exceed full-load torque. 
Standard type CD compound motors are provided 
with a light series winding such that fairly close 
speed regulation is obtained. When starting is 
frequent, rapid acceleration necessary, or violent 
fluctuations-of load are encountered, a compound- 
wound motor should be applied. Certain applica- 
tions where starting or accelerating conditions are 
unusual require a motor more heavily compounded 
than standard. Such a motor can be wound on 





BRACKETS FOR THE 900 FRAME 
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STARTING RHEOSTAT 


special order. Series-wound motors are used where 
load is constant, or where the starting and accel- 
erating conditions are excessive and rheostatic con- 
trol is provided. The most common application of 
series motors are to fans and hoists. Series-wound 
motors are built to order only, and should never be 
used where the load may be light, or can be discon- 
nected entirely as they will speed up to a point 
dangerous to the windings. § 

All shunt and compound-wound motors of 1750 
f.p.m. or less may be operated at 15 per cent above 
normal speed by inserting resistance in the shunt 
field. 

Note the nameplate reading to see that it agrees 
with the circuit to which the motor is to be con- 
nected. 

Lubrication—If the motor has bearings of the oil- 
ring type, fill each reservoir with a good grade of 
dynamo or machine oil until the oil level rises nearly 
to the top of the overflow hole. If the motor has 
bearings of the grease-cup type, unscrew the cup 
below each bearing and fill with unmedicated vase- 
line or good machine oil. Replace the cup making 
certain that the wick presses against the shaft, then 
tighten the cup securely to prevent its working 
loose. 

Motors having the grease-cup type of bear- 
ings are shipped with the reservoirs filled but 
the above precautions should always be taken as 
good lubrication is of prime importance to all elec- 
tric motors. Although these motors will run much 
longer under normal service conditions, replenishing 
the lubricant in all types of bearings once a month is 
strongly recommended. About once a year the 
reservoirs of the oil-ring type of bearings should be 
emptied and cleaned out with gasoline or kerosene 
to remove any dirt or sediment from the oil. 

Commutator and Brushes—The commutator sur- 
face should be kept clean and smooth. Ordinarily 
it will require only occasional wiping off with a piece 
of canvas. The carbon brushes supplied with this 
motor have been carefully selected for this particular 
service and, for the best results, only this make and 
gtade should be used. 


CONNECTIONS 


All standard stock motors are shipped arranged 
for clockwise rotation when viewed from the com- 
mutator end, 

In the illustrations the armature leads are indi- 
cated by the letters Al and A2, the shunt field leads 
by the letters F1 and F2, and series field leads by 
the letters S1and$2. Inthe following instructions, 
brief reference is made to these leads by letter only. 
the letter in every case referring to the figure and 
not to the leads themselves since the latter are not 
marked or tagged. In reading the instructions, the 
relative position of the leads should be noted in the 
illustrations, 





SHUNT ComPouND 
DIAGRAM OF CONNECTIONS ON FRAMES 300 Anp 400 


Connections Without Starter For 
Frames 300 and 400 


For Clockwise Rotation—Connect one line to each 
binding post. 

For Counter Clockwise Rotation—Interchange 
leads Al and A2 at the brushholders for compound- 
wound motors and F1, and F2 at the binding posts 
for shunt-wound motors. 





Ai fi F2A2 
DIAGRAM OF CONNECTIONS ON*FRAMES 700, 800 900 
Leaps $; AND S3 ARE OMITTED FOR SHUNT- WOUND 


Connections Without Starter For 
Frames 700, 800 and 900 


For Clockwise Rotation—For shunt motors, 
connect adjacent leads in pairs Al-F1 and A2-F2, 
and connect one pair to each line wire. For com- 
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pound motors connect pair A1l-F1 to one line wire, 
S2-F2 to the other, and join $1 to A2. 


For Counter Clockwise Rotation—For shunt 
motors connect alternate motor leads in pairs, A1- 
F2, A2-F1, and connect one pair to each line wire. 
For compound motors connect pair A2-F1 to one 
line wire, S2-F2 to the other, and join S1 to Al. For 
both kinds, turn the brushholder block clockwise 
until the arrow on the brushholder block is opposite 
the lower chisel mark on the bearing housing. 


Connections With Starter for 
Frames 700, 800 and 900 


In all cases connect one line wire with the starter 
terminal marked LINE+, and the other with 
LINE—. 


For Clockwise Rotation—For shunt motors 
connect Al with starter terminal ARM, F1 with 
starter terminal FLD and pair A2-F2 with starter 
terminal LINE—. 


For compound motors connect A1 to starter ter- 
minal ARM, F1 to FLD, pair $2-F2 to starter ter- 
minal LINE— and join S1 to A2. 


For Counter Clockwise Rotation—For shunt 
motors connect A2 with starter terminal ARM wd 
to FLD and pair A1-F2 to starter terminal LINE—. 
Turn the brushholder block clockwise until the ar- 
row on the block is opposite the lower chisel mark 
on the bearing housing. 

For compound motors connect A2 to starter ter- 
minal ARM, F1 to FLD, pair $2-F2 to starter ter- 
minal LINE—, and join S1 and Al. Turn brush- 
holder block as instructed in preceding paragraph. 


RATINGS 


a ee ee 


Approx. Frame |Std. Pulley Approx. Net Wr. LBs. 
at Full | No. | Dia. x Add for 
Load i Sliding Base 


115-230 Volts Shunt and Compound Wound 
aero nitineenn NS Me BR SeTeMRT Ree Pee a 


Hp. 
z Bare 
Motor 


1/29 1700 323 114* 10 
Lhy 1725 423 114* 15 BS 
\% 1725 723 | 3144x2% 45 12 
¥% 1140 725 | 34%x2% 54 12 
34 1725 725 | 314x2% 54 12 
34 1140 823 | 314x3 84 23 
1 1725 823 | 34x3 34 23 
1s 1140 825 | 314x3 100 23 
1 565 923 4x3 170 30 
1% 1725 |° 825 | 314x3 100 23 
1144 1180 923 4x3 170 30 
1% 800 925 4x3 195 30 


oo 


a ee ee 


Approx. 7| A x. NE , 5. 

Sa Rom. "| Frame [St¢- ,Palles PPROX. NET Wr. Les 
an No. Face Bare Add for 

O08 Motor} Sliding Base 


115-230 Volts Shunt and Compound Wound 


2 1725 923 4x3 170 30 
2 1180 925 4x3 195 30 
3 1725 925 4x3 195 30 
32 Volts Compound Wound 
v. 1725 723 [334x234] 45 12 
550 Volts Shunt and Compound Wound 

1 1000. 923 4x3 170 30 
1% 1300 923 4x3 170 30 
1% 1000 925 4x3 195 30 
2 1850 923 4x3 170 30 
2 1350 925 4x3 195 30 
3 1900 925 4x3 195 30 


| 
Nt 


*Single groove pulley for \4-inch round belt, diameter applies to pitch circle. 
{Single groove pulley for 38 inch round belt, diameter applies to pitch circle. 
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Section 88 


TYPE CDH DIRECT-CURRENT MOTORS 


COMPOUND WOUND > 


SPLASH PROOF 


4s AND % H.P. 


32, 115 AND 230 VOLTS 


Type CDH direct-current motors have been de- 
signed and constructed in order to incorporate in a 
direct-current motor the splash-proof feature which 
has been so popular in the Westinghouse type CAH 
alternating-current motors. This unique design of 
housing provides ample ventilation, maximum ac- 
cessibility, and at the same time complete protec- 
tion of the winding and all live parts from splashing 
water or accidental contact. It also provides a 
most effective ‘‘Safety First’’ feature. 





Type CDH Motor 


Large commutators and box type brushholders 
with large brush area, make these motors partic- 
ularly well adapted for operation from low-voltage 
storage battery plants, now being installed in great 
numbers on farms and in suburban residences. 
Motors wound for 32 volts are in great demand for 
application to house pumps, washing machines, 
cream separators, and other like machines. 

The 115 volt and 230 volt motors have a wide 
field of application on light labor saving machines 
used in homes, offices, stores, manufacturing plants, 
etc. These motors are interchangeable mechanic- 
ally with alternating-current motors of similar 
ratings, and hence they appeal strongly to the manu- 
facturer of motor-driven devices. 

Construction—The internal parts of these motors 
are built along the same lines, and are very similar 
to those of the type CD motors, which have proven 
so satisfactory during the seven years they have 
been on the market. 

Frame and Field Poles—The frame consists of a 
seamless forged-steel ring to which the cast-iron 
foot, and end brackets are bolted. The pole pieces 
which are built up of sheet steel laminations securely 
riveted together under pressure, are bolted to the 
steel ring. This construction permits the use of 
form-wound field coils, easily*replaceable in case 
of injury. The shunt and series field coils are 
effectively insulated from each other, and from the 
frame and pole pieces by several layers of tape. 
The complete coil is treated with an insulating 
moisture resisting compound and baked in an oven 
until thoroughly dry. 


Steel frame motors are light in weight, compact, 
sturdy, and uniform in performance.‘ 

Armature—The armature core is built up of elec- 
trical sheet steel laminations pressed on a knurled 
shaft made from a special grade axle steel, such as 
used for the axles of all Westinghouse motors. 

The commutators are made of hard drawn copper 
segments insulated from each other by mica strips 
built up from carefully selected mica. They are 
insulated from ground by a Bakelite compound 
molded under high pressure. 

Brushholders—The two box-type brushholders of 
pressed steel protected from rust by a special treat- 
ment, are carried on a supporting plate of Bakelite 
Micarta. Even and correct tension on the brushes 
is maintained by a phosphor bronze coiled spring. 
This brush rigging is exceptionally rigid and rugged, 
and marks a distinct advance over the type of brush 
holders previously used on motors of these sizes. 

The brushes used on the 32-volt motors are pro- 
vided with a flexible copper shunt. The brushes of 
the 115 and 230-volt motors, do not require shunts, 
since there is sufficient area of contact between 
brush and box to conduct the small current involved 
in their operation. 





ARMATURE OF TyPpE CDH Motor 


Bearing Bracket—The bearing brackets are of 
cast iron, each bracket being bolted to the frame by 
four screws, which permit turning the bracket 
through 90 or 180 degrees when the motor is 
mounted on the side-wall or ceiling. The com- 
mutator end bracket is provided with a cover which 
when removed allows easy access to brushes, com- 
mutator and terminals. All terminal connections 
are inside this cover, so that no live parts are exposed 
to accidental contact, and yet are readily accessible 
for changing. 

Bearing—The bearings are bronze bushings 
pressed into the bearing housings which form part 
of the bearing brackets. These bronze sleeve 
bearings together with the efficient lubricating 
system provided results in long life, freedom from 
bearing trouble, and quiet operation. 

Lubrication—Grease cups of large capacity, and 
provided with a wool wick pressed against the shaft 
by a coiled steel spring, are screwed into the lower 
part of the bearing housing. When filled with a 
good grade of unmedicated vaseline or machine oil, 
attention is required only at infrequent intervals. 
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Type CDH Motor SHowinG Upper Enp BRACKET REMOVED 


Ventilation—Type CDH motors are effectively 
ventilated by means of a fan mounted on the arma- 
ture shaft. Due to this fan and the shape of the 
brackets, a steady circulation of air is maintained 
through the motor, cooling all parts of the windings. 

Mounting—Type CDH motors may be arranged 
for mounting on floor, side-wall, or ceiling. For 
directions as to mounting see following section on 
Care and Operation, or Instruction Card which 
accompanies each motor. 

Interchangeability—Alternating-current motors 
type CAH of similar ratings to the type CDH 
motors listed, have the same mounting dimensions, 
making it possible for the user to provide one 
mounting for either alternating or direct-current 
motors regardless of the method of drive employed. 

Accessories—The pulley furnished with the 
number 425 and number 525 frames is a single 
groove iron pulley with a 2” diameter pitch circle 
for a 7s” diameter round belt. 

Sliding bases with a belt tightening device can be 
supplied where frequent adjustments of belt tension 
are necessary. 

Standard motors are furnished with two short 
leads connected to binding posts underneath the 
commutator cover, and extending through an in- 
sulated bushing in the cover. Cord and plug (10 
feet of cord) can be furnished when desired at an 
additional price. 

Performance Guarantees—The temperature rise 
of all parts, when operating under normal rated con- 
ditions as specified on the nameplate and at 100 
per cent rated load, will not exceed 50° C. At normal 
operating temperature and voltage, individual 
motors may vary 71% per cent above or below 
rated speed. 

Type CDH motors will operate successfully with 
normal rated current and at any voltage not more 
than 10 per cent above or below normal, but not 
necessarily in accordance with the standard of per- 
formance established for operation at normal rating. 

Variation in speed from full-load cold to full-load 
hot will not exceed 10 per cent, based on the full- 
load speed hot. 


Care and Operation 
Note the nameplate reading to see that it agrees 
with the circuit to which the motor is to be con- 
nected. 
Lubrication—Unscrew the cup below each bear- 
ing and fill with unmedicated vaseline or good ma- 


chine oil. Replace the cup, making certain that 
the wick presses against the shaft, then tighten the 
cup securely to prevent it working loose. Replen- 
ishing the lubricant once a month is strongly recom- 
mended, though these bearings will run much longer 
under usual service conditions. 

Motors are shipped with the grease cups filled, 
but the precautions mentioned should always be 
taken, as good lubrication is of prime importance to 
all electric motors. 

Commutation and Brushes—The commutator 
surface should be kept clean and smooth. Ordi- 
narily it will require only occasional wiping with a 
piece of canvas. The carbon brushes supplied with 
this type of motor have been carefully selected for 
the particular class of service for which these motors 
are used, and hence for best results only this make 
and grade of brush should be used. 

Mounting—Mount the motor as rigidly as pos- 
sible with the shaft level and the grease cups di- 
rectly below the journals. . Adjust the motor so 
that the pulley or pinion is directly in line with the 
pulley or gear it is to drive. When the motor is 
properly lined up the armature will run free or 
“float”? midway between the bearings without 
striking against the spacing collars. 

To Arrange for Ceiling Mounting—Disconnect 
leads to the brushholders, and to the one binding 
post; remove the bearing brackets and turn them 
through 180 degrees to keep the grease cups below 
the bearings and then connect theleads tothe brush- 
holders and binding post according to the data 
given on instruction card furnished with each motor. 


To Arrange for Wall Mounting— Disconnect leads 
to brushholders and binding post; remove and inter- 
change front and rear brackets, and turn them 
through 90 degrees in the direction that will keep 
the grease cups directly below the bearings when the 
motor is mounted ready for operation, and then 
connect leads to brush holders and binding post 
according to the data given on the instruction card 
furnished with each motor. On motors of the 400 
frame size, the foot must be removed and turned 
around. 

Connections—Standard stock motors are shipped 
arranged for clockwise rotation when looking at the 
commutator end. 

To Reverse Direction of Rotation—In order to 
reverse the direction of rotation follow the data 
given on instruction card furnished with motor. 
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TYPE CDH DIRECT-CURRENT MOTORS—Continued 


RATINGS 





Approx. Net Wr. Ls. 





Hp. Full Load Frame Std. * 
Rpm. No. Pulley Bare Motor |Add for Sliding Base 





115—230—32 Volts 








Ve 1725 425 2 151% 3 


V4 1725 525 2 23 314 





*Single groove pulley for ys-inch round belt, diameter applies to pitch circle. 


OUTLINE DIMENSIONS 


! 
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*Travel of motor on sliding base. 
pile dimension will never be exceeded, but may vary to ¥s-inch less than shown in table. 
“ast hole. 
The above dimensions are for reference only; for official dimensions refer to our nearest district office. 
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‘WESTINGHOUSE-VENTURA FAN SHOWING ALTERNATING- 
CuRRENT Motor 


Westinghouse-Ventura fans are designed for venti- 
lating, cooling, and exhaust service, and are espe- 
cially suitable for use where the air passages to and 
from the fan are open and unobstructed. These 
fans are quiet running, very efficient in operation, 
simple to install, and can be operated from the 
lighting circuit. 

By exhausting hot and vitiated air and furnishing 
pure air in proper quantities in offices and factories, 
employes are made more efficient in their work. 
Pure and cool air in hotels, restaurants, stores, and 
theatres adds to the comfort of customers and means 
an increase in patronage;in schoolrooms, public in- 
stitutions, etc., pure air is essential to comfort and 
health, 

Odors and fumes originating from kitchens ranges 
can be directed into hoods and exhausted quietly 
and without creating drafts by Ventura fans. Fumes 
from paint shops can be removed in the same way. 

Westinghouse-Ventura fans can be used to ad- 
vantage in almost every building, and manufac- 
turing plant, especially the following: 


Hotels Laundries 
Restaurants Printing plants 
Public buildings Garages 
Theatres Residences 
Moving picture theatres Factories 
Offices Stores 
Natatoriums Foundries 
Bakeries Paint shops 
Paper mills Chemical works 
Rubber factories Laboratories 
Dye houses Cleaning and dyeing es. 


They are used for ventilating and cooling: 


tablishments 


Kitchens Smoking rooms 
Lavatories Workrooms 
Engine rooms Halls 


and for removing: 


Smoke Foul air Dust Gases 
Steam Hot air Odors 
Construction 


The fan consists of four main parts: the fan wheel, 
ring, arms, and motor. ‘The wheei is mounted on 
the motor shaft; the motor is supported by three 
arms which are attached to the ring. 

The fan wheel is made up of ten steel blades se- 
curely riveted to a large central disc. It is light in 
weight and perfectly balanced so that operation 
without vibration is assured. The blades are un- 
usually broad and are abruptly turned out at the 
ends. This shape gives the fan particularly high 
efficiency, because it causes the air to be thrown 
almost directly ahead, making the fan very effective 
when discharging through a thick wall, The central 
disc effectually prevents back flow of the air. The 
speed of the air thrown from the ends of the blades 
of any fan is high and the propulsive forceis great 
but these factors decrease rapidly toward the center. 
As a result, in the old types of disc fan, a back flow 
is established in the outlet, and any additional speed 
simply brings more air back through the center of the 
fan, as shown on next page. With the Westinghouse- 





4 
VENTURA FAN CONSTRUCTION—No Back Flow 


Ventura fan, however, the propulsive force is greater 
than in the old type of fan because of the greater 
number and improved shape of blades, and the 
central disc is of such size and shape as to prevent 
back flow, as shown above. 

The ring is a substantial iron casting. Holes are 
provided for mounting bolts, 

The arms are bolted to the ring and to the motor 
and form a rigid support for the motor. 

The Motor—Westinghouse single-phase or poly- 
phase motors similar in construction to CA and 
CSA motors are furnished for alternating-current 
circuits. Series-wound motors similar in construc- 
tion to CD motors are furnished for direct-current 
circuits. These motors are especially designed for 
this service and are totally enclosed so as to be pro- 
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WESTINGHOUSE-VENTURA ELECTRIC FANS—Continued 


tected from dust, dirt and moisture. A thrust 
bearing takes up the backward thrust caused by the 
fan wheel. 

The direction of rotation should be such that the 
air passes over the motor before entering the fan. 
Otherwise the thrust of the fan is away from the 
thrust bearing which will cause rapid wear of the 
sleeve bearing. 


Application 

Westinghouse-Ventura fans are suitable for use 
in service where the air is drawn directly from the 
room to be ventilated and is exhausted into the 

- open, or where the inlet and exhaust pipes are so 
large in diameter and short in length that there is 
very little resistance to the passage of the air. 
This type of fan is not suitable for use where there 
is considerable resistance to the passage of air, as 
in the case where the air is led through long pipes 
or pipes of small diameter. 

The main flue for Westinghouse-Ventura fans 
should not be less in diameter than the frame ring 
and should be as short and with as few bends as 
possible. Elevator shafts are often used as main 
flues, especially in buildings having low ceilings. 

Means for admitting fresh air should be provided, 
and it is often desirable to use two fans; one to draw 
in fresh air, and the other to exhaust the hot or 
vitiated air. The best results are obtained when 
the fan is so placed that the incoming air is drawn 
through the entire length of the room. 

There are two methods of determining the size or 
number of fans required: (a) The “‘change-of-air” 
method is more frequently used. Assume that it is 


desirable to change the air of a 
kitchen 20 feet square and 9 feet 
high every two minutes. Thecubic 
contents of this room is 3600 cubic 
feet; the No. 314 fan, having a 
capacity of 1860 cubic feet per min- 
ute, is the fan desired, as shown in 
the table of ratings below. 

(b) By the ‘“number-of-occus 





pants” method, a fan is selected ‘ 

; : : 2 OLD StyLe Fan 
which will furnish a certain number  Gonsreuction 
of cubic feet of air per minute for Syowine Br- 
each occupant. This method is ap- mae OF 

IR 


plicable for ventilating only and 
does not usually have any cooling effect, 

If the installation is such that extremely hot air 
or fumes are to be exhausted it will be necessary to 
use particular care in the installation because if the 
outgoing air is very hot (in excess of 110° Fahren- 
heit), there is danger of burning out the motor. If 
this condition is unavoidable some other type of fan 
should be used, in which the hot air does not pass 
directly over the motor. 

In laundries the fan, if used for exhausting, 
should be as low in the wall as possible so that the 
heavy, moisture-laden air will be drawn out of the 
room. Seven feet above the floor is a good height 
for safety as well as for good results. 


Starting and Control 


A simple snap or knife switch is the only starti ng 
device required. For direct-current fans, a small 
speed-regulating rheostat can be furnished which 
permits of six speeds from full speed to 50 per cent 
of full speed. 


VOLUMES OF AIR RECOMMENDED 


Complete change 
of air every 
5 to 10 minutes depending 
on height of ceiling 


Room 
Hotel dining rooms, restaurants 


Offices, halls, schools, etc. 

Smoking rooms 

Kitchens, laundries, laboratories, etc. 
Moving-picture theatres 


eer eee eee eee eee 


Number of cubic feet of air per 
occupant per minute 


eeeeeee 


20 to 30 


RATINGS AND STYLE NUMBERS 


Alternating Current 


Capacity 

in “ Approx. 

No. Cu. Ft. SINGLE-PHASE TWO-PHASE THREE-PHASE Shipping 
of Wheel ae Per 110-VoLT 220-Vott 110-VoLtt 220-VoLT 110-Vo_tt  220-VoLT Wt., 
Fan Diam. H.P. R.P.M. Min. Style No. Style No. Style No. Style No. Style No. Style No. Lbs. 
3% 1834 085 870 1860 187345 187346 224904 224905 224906 224907 130 
4 2114 ae 880 2770 187347 187348 224908 224909 224910 224911 160 
5 2634 17 700 4420 187349 187350 224912. 224913 224914 224915 215 
6 32 .26 575 6530 187351 187352 224916 224917 224918 224919 285 
7 37144 — «42 565 9830 246318 246319 246320 246321 246323 246324 365 

Direct Current 

SERIES-WOUND D.C. FANS Approxe 

No. Capacity StyLe No. OutFit Si ¥LE No. Shipping 
of Wheel Approx. *in Cu. Ft. WitHout RHEOsTAT RHEOSTAT Wt., 
Fan Diam. H.P, R.P.M. Per Min. 115-Volt 230-Voly 115-Volt 230:Volt Lbs. 
34% 1834 .085 870 1860 187353 187354 188588 188589 130 
4 2114 eat 880 2770 187355 187356 188588 188589 160 
5 2634 phe 700 4420 187357 187358 188590 188591 215 
6 32 .26 575 6530 187359 187360 188590 188591 325 
7 374% 42 565 9830 246327 244328 252512 252513 365 


Outfits complete consist of fan wheel, ring and motor with attaching arms, 


In ordering, always give style number, 
For latest rating refer to leaflet. 
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THE SEW-MOTOR 


Sewing becomes a pleasure with a little Westing- 
house Sew-Motor to run the machine and do away 
with that tiresome treadling., All general makes of 
machines, new or old, except a few obsolete models 
can be readily equipped with this motor and oper- 
ated at a cost of only a fraction of a cent per hour 
for electric current. Each outfit, as furnished, con- 
sists of the motor, base plate, controller, and all 
minor necessary attachments for mounting the 
motor on the machine. It weighs only about 7 
pounds complete and embraces all modern as well 
as many exclusive features of design. 


Description 


The outfit usually sold will be Style No. 249779 
which has a flat baseplate making it suitable for 
mounting on all general makes of family sewing 
machines of the drop-head or stationary type. 

For the drop-head Singer sewing machine manu- 
factured since the first of 1914, however, Style No. 
252400 is furnished. This outfit has a special base 
which allows the Sew-Motor to drop with the head 
of the machine. Style No. 249779 can be mounted 
on this particular type of machine but the head 
cannot be dropped with the motor attached. Con- 
sequently Style No. 252400 should be used for the 
Singer machine of this type. 

For the Wilcox & Gibbs automatic sewing ma- 
chine, a machine of high class, a special Westing- 
house sewing machine outfit has been designed and 
sold exclu sively to the Wilcox & Gibbs Sewing Ma- 
chine Company, 658 Broadway, New York, who 
market the machine complete with motor, exclu- 
sively, through their own selling organization. 

The motor is a small light-weight universal series 
wound type which can be operated on circuits of 





ComPLete Outfit Wricus OnLy Asout 7 Pounps 


115-volt direct-current or 110-volt alternating cur- 
tent of any frequency up to 70 cycles. It has no 
exposed electrical contacts, as the connection is 
made through a plug and a 10-foot well insulated 
and reinforced cable connected within the motor. 
The motor, as shipped, drives the handwheel of the 
machine toward the operator. If it is necessary to 








MOTOR IN OPERATION 


reverse the motor, it is easily done by removing the 
nameplate and interchanging the connections of the 
field leads, as shown in directions accompanying 
each motor. Large grease cups provide ample 
lubrication with little attention and only infrequent 
refilling, 

The baseplate of outfit Style No. 249779 for all 


- general makes of machines is a flat ‘‘L’” shaped steel 


strip provided with a pivot upon which the motor 
is mounted in such a way that a spring holds the 
motor in a position to maintain a constant belt 
tension at alltimes. The baseplate is easy to mount 
on the machine by slipping a guide into the front 
belt hold and tightening a thumb nut in the rear 
belt hole. Under each point resting on the machine 
top are felt washers to prevent marring the sewing 
machine, 

The baseplate for outfit Style No. 252400 is so 
arranged that it can be simply fastened to the 
Singer machine head by a single thumb screw and 
the motor operated as with the other base. 

The controller is a compact little pressed-steel 
box arranged with a spring clip so that it may be 
slipped over the back of the treadle out of the way 
and off the floor, A chain from the operating lever 
of the'controller is attached directly above the con- 
troller to the frame work of the machine. Within 
the controller in series with the motor, are two coils 
of fine resistor wire. When the treadle is pressed 
down the circuit through the motor is completed 
and the machine starts, Greater pressure on the 
treadle cuts out the coils turn by turn and increases 
the speed of the motor until the desired speed is 
obtained. ‘Thus it is possible to take a stitch at a 
time or many hundred a minute to suit the material 
worked upon. 

Attachments—All attachments necessary for cone 
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THE SEW-MOTOR—Continued 





INSERTING CLAMPING BoLt 


veniently attaching the motor to the machine are 
supplied. With the cord for connecting the motor 
to the controller is furnished a neat little separable 
plug for disconnecting the motor when closing the 
machine. ‘Twoscrew hooks are supplied upon which 
to loop up the cord when the machine is not in use, 
should their use be desired, and a short belt is fur- 
nished to replace the long belt originally used on the 
sewing machine. 

Mounting—The mounting of the motor on the 
machine is simple and can be done by anyone in 
just a moment. 

Remove belt from hand wheel pulley on sewing 
machine. 

Insert clamping bolt in rear belt hole, as shown 
above, and fasten the table block in position, with 
the nut A as shown below. 

Place the motor in position so that the clamping 
bolt slips through the slot in the base plate and the 
guide on the end of the base plate slips into the front 
belt hole. Fasten in place with the thumb nut B, 
as shown below. ‘The end of the base plate under 
thumb nut C should, if possible, rest on the iron base 
plate of the machine head. To level the motor 
base plate in case the iron base plate of the machine 
is level with the rest of the machine top, moisten 
and glue the extra felt washer, supplied with the 
motor, to the felt washer already under this end of 
motor base plate. 

The Singer base, is attached to the sewing ma- 





chine as shown below, and fastened in place with 
the thumb screw A. 

Slip belt, supplied with the motor, over the hand 
wheel pulley and motor pulley, pressing the motor 
toward the machine head against the spring 
action. The spring should provide the proper 
belt tension. If the belt is too long or too short, 
loosen the screw holding the guide in the front belt 
hole and the thumb nut B in the rear belt hole and 
shift the motor and base plate as required. Tighten 
the screw and thumb nut B after the proper position 
of motor is found. 





Motor With SINGER Ease Mounrep on MACHINE 


Mount the controller box on the rear of the treadle 
by means of the spring clamp as shown on the 
previous page- Raise therear of the treadle to very 
nearly its highest position and attach the chain to 
any stationary part of the machine frame directly 
above the controller. If no part is convenient, the 
screw eye, supplied with the motor, may be screwed 
into the under side of the woodwork, and the chain 
attached to this, taking care that the chain does 
not interfere with the closing of the machine. 

It is suggested that the pitman rod be discon- 
nected from the treadle, although this is not re- 
quired. . 

Connect separable plug between motor and con- 
troller and attach the screw plug to any convenient 
lamp socket. 

Operation—Start the motor by pressing slightly 
on the treadle with the foot and control the speed of 
the machine by the amount of pressure on the treadle. 

Stop the motor by removing the pressure from 

- the treadle. 

Wind the bobbin by slipping the belt from the 
hand wheel to the bobbin pulley, if belt driven. If 
friction drive, wind the bobbin in the usual way. 

Sit directly in front of the needle and operate the 
treadle with the right foot so as to keep the back 
straight. 
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THE SEW-MOTOR—Continwed 


Reversing—Motors, as shipped, will drive the 
hand wheel of the machine toward the operator. 
If it should turn in the opposite direction, remove 
the name plate by taking out the four screws. Re- 
move insulation tubes from connectors as shown to 
the right and connect leads Al to F2 and A2 to 
Fi. Replace insulation tubes and nameplate. 

Closing Machine—Remove belt from motor pulley 
and disconnect the separable plug in lead connecting 
motor to controller. Loosen thumb nut C, as shown 
on previous page, and swing the motor around, as 
shown below, and tighten thumb nut C again. 
Close the machine in the usual way. 

Most machines can be closed with the motor in 
the position described in the preceding paragraph. 
Where this is impossible, the machine can be closed 
by removing the belt from motor pulley, loosening 
thumb nut B, as shown on previous page, and re- 
moving motor and base plate from the machine, 

‘Two screw hooks are supplied with the motor for 
screwing into the back of the machine to hold the 
connecting cords when the motor is not in use. 

In case it is necessary to tip back the sewing 
machine head for any reason, loosen thumb nut B 
and remove motor and baseplate from machine. 





CLOsING MACHINE 


Oiling—Once every two or three months oil motor 
by simply unscrewing the two grease cups, one of 
which is shown on the previous page and filling 
them with unmedicated vaseline or a good grade 
of sewing machine oil. Replace grease cups being 
sure to screw the cups tightly into place, 





CONNECTORS FOR REVERSING 


The Ten Big Sew-Motor Advantages 


(1) It need not be removed from a modern sewing 
machine, but drops with the head. Motor and 
speed regulator do not have to be put away. 


(2) Although easily attached to the sewing ma- 
chine, it is firmly mounted, and does not simply rest 
there, where a slight jar will displace it, as is the 
case with other makes, 


(3) Drives the sewing machine by means of a 
belt, not a friction pulley. The belt wraps around 
the sewing machine pulley and motor pulley giving 
a large arc of contact and consequently positive 
drive with no slippage. Friction drive requires 
great pressure between sewing machine pulley and 
motor pulley, wearing out bearings. Friction pul- 
leys must be frequently renewed. Belt-drive and 
careful construction insure quiet running, 


(4) Requires no additional belt for winding bobbin. 
(S) Although weighing only 7 pounds with speed 
regulator, cord and plug, it is built with the same 


care and skill as the 15,000 horsepower motor used 
by steel mills, 


(6) Does not-require frequent oiling as do other 
makes. No oil leaks out to soil material being 
sewed, Grease cups, requiring only infrequent 
filling, lubricate the motor thoroughly. 


(7) So mounted upon the sewing machine that 
the right-hand side table is free for the operator’s 
material, scissors, tape, etc. . 

(8) Allows the operator to “‘sit straight”, with 
feet on the treadle and not on a small foot speed 
regulator as supplied with other makes. 

(9) Operates the sewing machine at any speed 
from 1 to 1000 stitches a minute. An ingenious 
speed regulator, which slips on the treadle and stays 
there, controls the speed. The steel speed regulator 
is indestructible, and thoroughly insulated. 

(10) Bears the name “Westinghouse” and is 
backed by Westinghouse advertising and sales help 
service. 


Ratings 
Style No. Style No. 
Standard Outfit Description Singer Outfit 
249779 Universal Motor 252400 
263543 32-Volt D.C. Motor 262410 
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FACTORY SEWING-MACHINE MOTORS 


ALTERNATING-CURRENT AND DIRECT-CURRENT 
Vy HP, 60-CYCLES 700 R.P.M. 


aw 





The Westinghouse factory sewing-machine motor 
is designed for heavy sewing service such as is en- 
countered in clothing shops, department stores, 
automobile top repair shops, and awning and sail 
factories. It can be applied to any make of sewing 
machine and its use converts slow, tedious work 
into an easy ,fast operation. The time required 
per piece is diminished and the cost of labor is re- 
duced. 

The motor is very quiet in operation and requires 
practically no attention. The needle is under the 
absolute control of the operator at all times. A 
slight pressure of the foot on the treadle is the only 
effort required to operate the machine even at a 
speed many times that obtainable when foot power 
is used.- A single stitch can be made, the.machine 
can be run continuously at full speed, or at any inter- 
mediate speed. As the foot moves the treadle 
through only a short distance, the labor of operation 
is reduced to a minimum. Individual drive of 
factory sewing machines is rapidly finding favor 
over the older form of group drive. It permits 
faster work, allows greater range of speeds and does 
not cause complete shutdown of the group when one 
machine meets with an accident. 


Description 


Motor and Clutch—Modifications of the standard 
types CA alternating-current and CD direct-current 





Se SA is sa i a 


Motor ATTACHED TO THE MACHINE 


frame is machined to take the brake arm support, 
which is held to the frame by means of two tap bolts. 

The shaft is longer than the standard and carries 
a combination clutch and pulley. Also the bearing 
is longer asit carries the pulley and a thrust bearing. 

Full description of the motors will be found in 
this catalogue under types CD direct-current and 
CA alternating-current motors, respectively. 

The construction of the clutch and the brake is 
clearly shown on the next page. 





ALTERNATING-CURRENT Motor 





motors are used on these outfits. The electrical 
characteristics of the alternating-current motor are 
the same as those of the standard starting duty 
clutchless type CA motor; those of the direct-current 
motor are the same as those of the compouind-wound 
type CD motor. All the details of the mechanical 
construction of these motors are the same as those 
pertaining to the class 600 types'CA and CD with 
the following exceptions: 

The motor is furnished standard for inverted 
mounting and is fitted with a support for fastening 
to the under side of the sewing-machine table. The 
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SwitcH MountEeD ON TABLE 


The combined pulley and brake wheel, which also 
acts asa part of the clutch, runs free on an extension 
of the motor shaft bearing. A felt ring lubricates 
the pulley and a dust-proof oil hole is provided for 
supplying new oil to the felt when it is required. A 
thrust bearing is placed between it and the motor 
frame. The drum which forms the other part of 
the clutch, is keyed to the shaft and revolves with 
it at full motor speed all the time the motor is in use. 
The inside of the brake wheel is lined with a circle 
of leather to insure a good friction contact. 

Fastened to the motor frame by means of tap 
bolts is the cast-iron brake lever support to which 
the brake lever is pivoted. The adjustable contact 
screw at the end of the brake lever takes up the play 
produced as the brake wears down and is fitted with 
a hard fibre end which acts on the hardened steel 
end of the clutch disc when the treadle is pressed. 
This fibre-to-steel contact insures minimum wear 
without the use of a lubricant,and as the contacts 
are rounded the contact surface is small, insuring 
but slight friction. A spring holds the brake lever 
closed when the treadle is not pressed. 


Application 


The factory sewing-machine outfit is composed 
of a motor having a clutch mounted on one end of 
the shaft, an adjustable link or rod for connecting 
the treadle of the machine to the brake lever, and 
an angle-iron support on which are mounted a de- 
tachable plug and a snap switch. 

The motor is mounted under the sewing-machine 
table, at the back, and is secured by means of four 
bolts. The treadle is disconnected from the wheel 
and the belt connecting the two wheels is removed. 


A belt is run from the motor pulley to the small 
hand wheel of the machine and the treadle is then 
connected to the brake arm on the motor by means 
of the connecting rod. 

The electrical connections are made from the sup- 
ply circuit through the separable socket, thence 
through the switch to the motor. The support car- 
rying the socket and the switch is designed to be 
mounted at the front or side of the machine, under 
the table as shown herewith. 


Operation 


The operation of the sewing machineis not affected 
in any way, the only difference being that unneces- 
sary work is eliminated and the capacity is greatly 
increased. ‘The motor is started by means of the 
snap switch and runs continuously, the machine 
being started and stopped by the operation of the 
treadle. A slight pressure on the treadle causes the 
brake lever to act on the clutch disc causing it to 
engage the pulley. At the same time the brake on 
the pulley is released and the motor operates the 
machine, 

Speed Variation—Speed variation is obtained by 
varying the pressure applied to the treadle. When 
the pressure on the treadle is removed, a spring 
causes the brake lever to return to its original posi- 
tion, opening the clutch and applying the brake, 
causing the machine to stop instantly. 





DETAILS OF CLUTCH MECHANISM 


RATINGS AND APPROXIMATE WEIGHTS 


C Motos 
omplete 
Full Load Frame Style* Shippin 
H.P. R.P.M. No. Volts No. Wile 
Alternating-Current—Single-Phase—60-Cycles 
“ 1725 643 110 230093 40 
% 1725 643 220 230094 40 
Direct-Current—Compound Wound ‘ 
\ 1725 623 115 230095 42 
% 1725 623 230 230096 42 


*Style numbers cover motor complete with clutch, brake, control rod, and snap switch. The motors are arranged fos 


gmounting in an inverted position, directly beneath the sewing-machine table. 
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TYPE CD DIRECT-CURRENT GENERATORS 


4% TO2KW. 


SHUNT AND COMPOUND WOUND 


Westinghouse type CD generators of 
small capacity are suitable for use as part 
of farm lighting outfits, for lighting country 
residences, and for furnishing light and 
power to small industrial plants in locali- 
ties where central station power is not 
available. Their applications include bat- 
tery charging and exciter service. 


They are characterized by simple and 
rugged construction, light weight, small 
size and excellent commutation. These 
generators can be easily installed, and 
require little attention beyond occasional 
oiling of the bearings and wiping of the 
commutator with a piece of dry canvas. 


Construction 


The type CD generator is similar to the type CD 
motor in construction except that the windings are 
proportioned to give the desired electrical character- 
istics as a generator. 


Classes of Service 


The inherent electrical characteristics of genera- 
tors are different for each of the following classes of 
service, although the mechanical construction is 
the same in each case. The difference in electrical 
characteristics for the various classes of service is 
stated under the application heads. To insure 
proper application, mention the kind of service de- 
sired when ordering a generator. 


Lighting—Generators used for lighting purposes 
must have good voltage regulation between no load 
and full load, and stability of voltage for moderate 
changes of load, consequently, type CD compound- 
wound generators are used for this service. 

The compounding effect of CD compound-wound 
generators is approximately 6 per cent of the rated 


40, 125 AND 250 VOLTS 





Type CD GenerATOR W1TH PULLEY AND SLIDING Base 


voltage, speed remaining constant, and shunt field 
rheostat being properly adjusted. They give under 
the conditions stated: 
No-Load Voltage Full-Load Voltage 
118 125 
253 250 
Stock machines are connected for clockwise ro- 
tation viewed from commutator end. If counter- 
clockwise rotation is desired, this should be stated 
when ordering. A diagram of connections for 
either direction of rotation is furnished with each 
generator. 


Note—When type CD generators are desired to 
operate with a variation of more than 5 per cent 
from rated voltage and speed, a special compound 
winding and a special field rheostat are required to 
maintain good voltage regulation. 

Battery Charging—Generators for charging stor- 
age batteries, of all capacities, are generally shunt 
wound. When the range of charging voltage is 
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TYPE CD DIRECT-CURRENT GENERATORS—Continued 


wide, special care has to be taken that stability of 
voltage is obtained. 

The chief objection to the use of a compound- 
wound generator in battery charging service is that 
there is danger of a reversal of polarity, if the battery 
is allowed to discharge through the generator. 

The inherent voltage characteristic of a shunt- 
wound generator is such that current cannot flow 
from the battery into the generator as long as the 





INTERIOR OF FRONT BRACKET , 


generator is running at normal speed, and the pol- 
arity will not be reversed even though the generator 
speed is momentarily reduced. 

Farm Lighting Generators and Batteries—The 
battery voltage, and hence the generator voltage, 
used for farm lighting outfits, depends somewhat 
on the capacity required, but the question of first 
cost, and cost of battery renewal are also determining 
factors. 

Some farm lighting outfits use 110-volt storage 
batteries, which require a 125-volt generator for 
charging. 

The 32-volt batteries requiring 16 cells of the lead 
type or 27 cells of the nickel-iron-alkaline type are 
practically standard for farm lighting outfits. 
Their capacities generally range from 40 ampere- 
hours to 80 ampere-hours on an 8-hour basis. 
These 32-volt batteries require a finishing charge of 
approximately 40 volts, regardless of the size of 
battery, and the Westinghouse type CD 40-volt 
shunt-wound generator is designed and constructed 
especially for charging batteries of such a voltage. 

Types of Drive—Westinghouse battery-charging 
type CD generators may be either belt driven, or 
direct connected to the prime mover. 

Speeds—The standard speeds for type CD bat- 
tery-charging generators of both types of drive, are 
those listed, but these generators can be supplied 
for other speeds. 


Accessories for Farm Lighting Outfits 


Field Rheostat—A suitable field rheostat is in- 
cluded with the standard generators listed. Some 
outfits omit the field rheostat, and secure the nec- 


essary adjustment of voltage by changing the speed 
of the engine either by hand or by means of an 
electrically-operated governor. 


Control Panel—The control panel used with the 
belted generators consists of slate with black marine 
finish, on which the following pieces of apparatus 
are mounted; double-pole line knife switch; en- 
closed fuses in the service lines; ammeter; voltmeter; 
reverse-current circuit-breaker and field rheostat. 


Control panels for direct connected outfits may 
contain all the apparatus used with belt-driven out- 
fits, or may be somewhat simplified. 

The smaller generators may have the control 
panels mounted on the generator frame, the whole 
outfit forming a very neat and compact unit. 

Special Apparatus for 32-Volt Outfits—The fol- 
lowing Westinghouse apparatus of acknowledged re- 
liability and efficiency, is available for operation on 
30 to 32-volt circuits: Fans of the desk and bracket 
type, both oscillating and non-oscillating. General 
purpose motors. Sew-Motors for sewing machines. 


Also the following machines may be purchased, 
. equipped with Westinghouse motors: Washing ma- 


chines, ironing machines, pumps, and cream sep- 
arators. The Westinghouse Lamp Company can 
supply lamps of the following watt sizes for use on 
30 to 32-volt circuits, namely, 5, 10, 15, 20, 25, 40 
and 50 watts. 


Exciters 


In generators for exciter service, close voltage 
regulation is not necessary. Voltage adjustment 
over a wide range is often required and it is custom- 
ary to furnish shunt-wound generators with rheo- 
stats which will cover a voltage range from one- 
fifth full rated voltage at one-fifth full-load current 
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TYPE CD DIRECT-CURRENT GENERATORS.—Continued 


up torated voltage at full-load current. Compound- 
wound generators sometimes used for this class of 
service are wound to deliver approximately constant 
voltage from no load to full load. 


Accessories for All Classes of Generators 


Pulley—Crown paper pulleys are standard. 

Sliding Base—Where adjustment of belt tension 
is frequent or where a greater adjustment than that 
allowed by the slots in the feet is desired, sliding 
bases can be supplied. 

Field Rheostat—A wall mounting field rheostat is 
furnished as standard with each generator for 
regulating the voltage. A switchboard mounting 
field rheostat can be furnished when desired. 





STATOR OR FRAME 


*RATINGS AND APPROXIMATE WEIGHTS 


125 and 250 Volt Compound Wound Generators for General Service 


Standard Pulley AppRoOxX. SHIPPING WT. IN LBs, 
Full Data Generator, Sliding Deduct for 
AMPERES AT Load Frame Dia. x Face Base, Pulley Omission of 
Kw 125 Volts 250 Volts R.P,M. No. Inches and Rheostat {Sliding Base 
4 2 1 1725 625 3 x134 55 7 
% 4 2 2150 723 3144x2% 85 15 
4% 6 3 2150 725 3144x2% 100 15 
1 8 4 2150 823 3144x3 160 20 
1% 12 6 2150 825 3144x3 hi 20 
1% 12 6 1450 925 4 x3 290 35 
2 16 8 2000 923 4 x3 290 35 
2 16 8 1750 925 4 Xd 290 35 


40 Volt, Shunt Wound Generators for Charging 32-Voli Batteries 


GENERATOR WITH SLIDING DEDUCT FOR 
{Base PULLEY AND RHEOSTAT OMISSION OF 
STANDARD PuLLEY DATA Shipping SLIDING BASE 
Full Load Dia. x Face Weight Shipping Wt. 

Kw. R.P.M. Frame No, Style No. Inches *Style No. Lbs. Style No. in Lbs. 
.50 1800 723 100443 3144x24 283070 65 188501 15 
.65 1725 725 100443 314x214 283071 75 188501 15 
.80 1800 823 100444 3144x3 2838072 115 188502 35 
1.00 1700 823-C 100444 314x3 283073 160 188913 35 


7Style number covers generators only—sliding base, pulley and rheostat are not included. 
tAll frames have feet slotted (except 823-C frame which has drilled holes in feet) for belt adjustment, and sliding base may be 


omitted. 
For outline dimensions refer to Type CD Motors. 
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BUFFING, POLISHING AND GRINDING MOTORS 


ALTERNATING AND DIRECT-CURRENT 





14 H.P. ALTERNATING-CURRENT BUFFING, 
PoLISHING AND GRINDING MoToR 


Westinghouse buffing, polishing and grinding 
motors are suitable for light polishing and grinding 
of all kinds. They are used by jewelers, dentists 
and opticians for buffing and polishing, and for 
operating small tools by means of Ritter chucks; by 
machine shops and garages for buffing and light 
grinding, and by hotels, restaurants, and in the 
home for cleaning silver, polishing metalware, 
sharpening knives, tools, etc. With the addition of 
a flexible shaft the motor becomes a portable tool, 
and is convenient for cleaning and polishing decor- 
ative metal work, metal parts of automobiles, etc. 

These little motors are clean, quiet in operation, 
and are easily installed and operated. The wiring 
and connections are simple; starting and stopping 





ALTERNATING-CURRENT Motor W11H GRINDING 
WHEEL AND PULLEY 


are effected by a small switch in the base, and little 
attention beyond occasional lubrication is needed. 
The cost per hour for power is very small. 


Construction 


The motor frame is a cylindricaliron casting. It 
is absolutely dust-proof and affords full protection 
to the interior parts. 

The base is a hollow casting bolted to the frame 
and is of just the right height to allow the necessary 


clearance between the buffing wheel and motor 
support. 3 

The shaft is extended at, both ends for chucks 
which carry the buffing and grinding wheels. 

A flexible shaft can be obtained from the Stow 
Manufacturing Company, Binghamton, N. Y. In 
ordering, specify rating of motor. 

The bearings are bronze bushings pressed into 
housings in the bearing brackets. They are of the 
wick-fed, self-oiling type with ample provision 
against dripping. Machine oil or unmedicated 
vaseline is recommended as a lubricant. 





Direct-CURRENT Motor Wi1TH GRINDING 
AND BUFFING WHEELS 


Speed—The speed chosen is the most desirable 
single speed which eliminates the complications of 
multi-speed motors and results in a simpler, more 
rigid and less expensive motor. 


Finish—Glossv black japan. 


Ordering 


In ordering a buffing and grinding outfit give 
style number of motor and attachments. Con- 
necting cord and plug are furnished with the motors. 
Table I gives the ratings and style numbers of the 
motors. Table ITI gives the list of attachments and 
style numbers. 





POLISHING THE NICKEL WARE 
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BUFFING, POLISHING AND GRINDING MOTORS—Continued 


ti s and St le Numbers Left-handsharre CHIC. Fintnehih o<.ccdcwonese ces 164232 
Ra ng y i Buffing wheel, 3-in. diam., 30 ply................ 121666 
Table I—\¥ H.P. Direct and Alternating- 1 in. dia. stick of rouge, 3 in. long... en... euesees 134613 
Current Motors Carbortndum wheel, 3 in. dia., 14 in. face, ¥g-in. 
i Bore, chs ieee: coe Ne aeetiaoe ike) dureBrerr + soc 121665 
Alternating Current 60 Cycles Single Phase — Brush wheel, 3 in. dia.........ceeeeeeeee eee tees 125815 
Approx. Adapter for Ritter Chucksacevciesis cisistnrlee die ie 61s She 164228 
Full Load Style No. SetiofsRitterchucks* cil). fame acels sles a= 0p Same 139589 
H.P Volts R.P.M. Motor Only wneia gives sae erat ok Be aaj icon 
% 110 3500 273963 old only in sets of eight, viz,. three right-hand and three- 
left-hand flange chucks, 14 inch, # inch and % inch hub; one 
% 220 3500 273964 left-hand tapered chuck for buffing wheels, ghd an adjustable 
i chuck for drills, burs, etc. An adapter is necessary with each 
Direct-Current set. 
% 115 2550 273965 
% 230 2550 273966 


Saiidda 


RITTER CHUCKs FOR BurFiInG Motors 





Table II—Attachments for Direct-Current 
and Alternating-Current Motors 





Article Styie No. 
Right-hand tapered chuck...............4.- y.... 164229 
Left-hand tapered’ chuck alnsham diel ls mcr « ae 164230 
Right-hand flange.chuck isc 2.052. a aeee la stoueis ote,0 164231 ATTACHMENTS FOR THE Motors 
DIMENSIONS 





ALTERNATING-CURRENT Motor Direct-CURRENT Motor 


38-66-A 
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SMALL MOTOR-GENERATORS 


FOR CHARGING LIGHTING, STARTING AND IGNITION BATTERIES 


For charging a storage battery, direct current at 
a voltage slightly higher than that of the battery is 
necessary. Standard batteries used with gasoline 
automobiles are 6, 12 or 18 volts. This low voltage 
direct current can be economically obtained from 
the lighting or supply circuit by means of a Westing- 
house motor-generator for battery charging service. 

The motor-generator is made up of an alternating- 
current motor and a low-voltage direct-current 
generator suitable for charging several different 
sizes of batteries. 

The No. 1 set is a self-contained, two-bearing 
set having a common frame. In sets No. 2 and 
larger, the motors are type CA flexibly coupled to 
low-voltage shunt-wound type CD generators and 
mounted on common cast-iron bases. All sets are 
clean, quiet, simple, and compact so that they re- 
quire little space or attention, 

When desired, a control panel with the necessary 
controlling rheostat, meter, switches and fuses can 
be supplied mounted on the set and wired ready for 
operation. 


Operation 


The operation is very simple. The motor is first 
connected to the supply circuit and is controlled 
by means of a snap switch. The battery is con- 
nected to the generator terminals and the ampere 
charging rate adjusted by means of the field rheostat 
to the value shown on the battery nameplate. The 
charging is continued according to the method rec- 
ommended by the battery manufacturers. As the 





SELF-CONTAINED SET No, 1 WitHout PANEL 


generator is shunt wound, its voltage increases as 
the ampere load decreases; that is, as the battery 
approaches the charged condition the generator 
voltage automatically rises producing the higher 
voltage required for finishing the charge. This 
voltage characteristic is a great advantage where a 
lead battery is to be charged because it permits the 
operator to give the battery an equalizing charge 
or a long-period, low-rate charge which keeps up 
the capacity and prolongs the life of the lead bat- 


tery. 





Mortor-GENERATOR CHARGING BATTERY 


Selection of Proper Equipment 


The selection of the proper motor-generator to 
best meet the conditions of a garage requires a 
knowledge of the charging to be done. The fol- 
lowing points must be determined. 


1. The characteristics of the supply circuit. 


2. The maximum and minimum charging rates 
that will be required by the batteries. 

3. The probable voltages of batteries. 

4, The probable maximum number and type of 
batteries to be charged in series at one time. 


The characteristics of the motor to be used will be 
determined by (1) while the current and voltage 
rating of the generator will be determined by (2), 
(3) and (4). 





Set No, 2, 3, 4, 5 oR 6 WiTHOUT CONTROL PANEL 
28-61 
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WESTINGHOUSE MOTOR-GENERATORS—Continued 


GENERATOR SWITCH MOTOR SW/TCH 
OC GENERATOR 








Lo» AC MOTOR 





Type KR Revay, AFFORDING REVERSE 
GENERATOR FIELD RHEOSTAT _CURRENT PROTECTION 


GENERATOR FUSE 


CoMPLETE OUTFIT 


KR Relay 


To afford reverse current protection or provide 
against the battery operating the generator as a 
motor, if the supply voltage for the motor should 
fail, a type KR relay consisting of a direct-current 








S1= Snop Switch in Motor Cir- 


cuit. 
S2«Snap Switch in Generator 


circuit-breaker with an alternating-current low- Circuit. 
* . Wote:-When A.C. Voltage fails, Relay 
voltage release coil on a slate panel for separate opens Generator Circuit, 2130 when 
4 5 ape AC Voltage 1s re-established, Relay 
mounting can be furnished at a small additional Closes Generator Circuit To Battery 
price, when desired. Wirtnc DiacraM For Type KR RELAY 
Set Batteries 
No. Watts Volts Amperes Charged R.P.M. 
¥41 100 12 8 (a) 1725 
2 170 he, 14 (a) 1725 
3 250 32 8 (b) 1725 
4 440 32 14 (b) 1725 
5 400 50 8 (c) 1725 
6 700 50 14 (c) 1725 
These sets can be furnished for operation on either a 110 or a 220-volt, 60-cycle, single-phase alternating-current circuit. “« 


*Self-contained set. 
(a) Will charge one or two 6-volt batteries, or one 12-volt battery. 
(b) Will charge one to five 6-volt batteries, or their equivalent in 12, 18 or 24-volt batteries. 
(c) Will charge one to eight 6-volt batteries, or their equivalent in 12, 18 or 24-volt batteries. 


APPROXIMATE OVERALL DIMENSIONS 











by APPROXIMATE DIMENSIONS IN INCHES _ 
Set No, ; A B G 
1 153% 7% 7% 
2 2445 85% 734 
3 25 10% 854 
4 2554 10 35 8 5% , 
5% 25 1075 854 
6 304 1135 10 3s 


38-62 
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i Polishing and Grinding Attachments—The chucks 

listed below can be attached directly to the motor 

shaft. They carry the polishing and grinding wheels 

as listed. They may also be used to carry special 

wheels which may be purchased from the manufact- 
urers by giving proper bore and width. 































| Fig. Item No. 
if i 1 
& 1 2 
1) ae 1 3 
i 
E 
} 2 5 
2 6 
2 7 
ly 3 8 
i) 3 9 
rf 5 10 
| 5 11 
4 12 
13 


SMALL MOTOR ACCESSORIES 


Westinghouse Small Motors and Generators 


POLISHING AND GRINDING ATTACHMENTS 


Style No. 
164226 
189977 
189978 


164233 
164227 
189979 
189980 


122650-A 


125787 
121666 
121667 
125815 
184511 
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Types CA Motor Wits Cuucss 


Description 


Combination chuck to fit motor frame class 300, types CA and CD. 
Combination chuck to fit motor frame class 400, types CA and CD. 


Combination chuck to fit motor frame class 500, types CA, CD, and frames 400 and 


500 types CAH and CDH. 


Combination chuck to fit motor frame class 600, types CA and CD. 


*3 Step jeweler’s chuck to fit motor frame class 300, types CA and CD. 
*3 Step jeweler’s chuck to fit motor frame class 400, types CA and CD. 
*3 Step jeweler’s chuck to fit motor frame class 500, types CA and CD and frames 400 


and 500 types CAH and CDH. 


Carborundum wheel 34-inch face, 24-inch diameter, 44-inch bore; to fit items 1, 2, 


and 3. 


Carborundum wheel %-inch face, 3-inch diameter, 54-inch bore; to fit item 4. 


Buffing wheel 3-inch diameter, 30 ply to fit items 1, 2, 3, and 4. 


Buffing wheel 4-inch diameter, 40 ply to fit item 4. 


Brush wheel 3-inch diameter to fit items 1. 2, 3 and 4. 


Connecting cord and plug, 10-foot reinforced cord, with plug and terminal clip for use 


with -horsepower motor and smaller. 


y ly *For grinding wheels of 14, 3% and %-inch bore. 


CHUCKS AND WHEELS 


SLIDING BASES 


sary. 


Sliding Bases—Sliding bases with belt-tightening 
device can be supplied for use with belted motors, 
where frequent adjustment of belt tension is neces- 










Rik Approx. Approx. 
Style No. Description Net Wt. Shipping Wt. 
184549 Sliding base for class 500 frame, types CA and CD and Class 400 and 500 

frames types CAH andiGDH oa cccsccismis ge’ «cc.s os tenes eee ss 5 7 
184554 Sliding base for class 600 frame, types CA, CD, and CSA.............0+00.- 5 9 
188501 Sliding base for class 700 frame, types CA, CD, and CSA and 065 frame, type AR 25 34 
188502 sree base for class 800 frame, types CA, CD, and CSA, 103 frame, type 

CWe.and.100 frame, type AR i. s ii sek «suas oo Cee rena eRe, ta 25 34 
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WESTINGHOUSE ELECTRIC FARM UNIT 


A Complete Electric Light and 
Power Plant for Farms 





1 Kw. WestTInGHousE ELEctTrRIC FArM Unit CoMPLETE 


The Westinghouse Electric Farm Unit is a com- 
plete light and power plant for farms, country 
homes, resorts and all other locations where central 
station current is not available. It consists of a 
shunt wound, 1000 watt, 1200 rpm. 32 volt gen- 
erator, direct connected to a 214 horsepower, single 
cylinder engine, both mounted on a small 3-point 
base. A 16-cell ‘‘lead acid’’ storage battery of either 
80 ampere-hour or 160 ampere-hour capacity is 
furnished with the unit. 


The engine, generator and switchboard form a 
very compact unit. With the battery, it requires 
very little floor space and can be mounted in prac- 
tically any location desired. 


The engine operates at a constant speed, con- 
trolled by a fly-ball governor. This provides a 
constant voltage for the battery while charging 
and prevents the disastrous effects of a widely 
fluctuating voltage which is likely to result where 
the engine speed is not constant. 


Either kerosene or gasoline may be used as fuel. 
The proper mixture is provided by means of a mix- 
ing valve which is adjusted before the units are 
shipped from the factory. A battery ignition system 
such as used on automobiles is used with this unit. 


The generator is especially designed to give ii 
tapering battery charge. Beginning with low volt- 
age and high current and finishing with high voltage 
and low current, the charging characteristics of this 
generator meet the battery specifications to the 
letter and so insure long life to the battery. 

When the battery is fully charged, a mechanical 
automatic device stops the engine. This consists of 
a cyclometer, driven from the end of the armature 
shaft, which records the number of hours the unit 
runs. It is set to correspond with the scale of the 
special hydrometer furnished with the Westinghouse 
Electric Farm Unit, which reads in hours required 
to charge the battery fully, instead of the usual 
specific gravity. When the zero point on the cyclo- 
meter or battery meter is reached the ignition cir- 
cuit is broken and the engine automatically stops. 

Both the engine and the generator are air-cooled. 
The flywheel acts as a suction blower, drawing in air 
through the perforated cylinder cover. The genera- 
tor is cooled independently by means. of a blower 
built directly on the armature shaft. It draws in 
air through the perforated cover and forces it out 
through screened openings provided in the frame. 

The switchboard contains the starting switch, 
main line switch with fuses, ignition coil and cutout 
relay. 


Complete Information on Request 


38-674 
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WESTINGHOUSE ELECTRIC POWER STAND 





The Westinghouse Electric Power Stand is a 
portable electric motor, designed especially for 
operating such devices as washing machines, churns, 
grindstones, separators, etc., on the farm, formerly 
operated by hand. 


The Power Stand complete consists of a 14 horse- 
power, compound wound, 32-volt motor mounted on 
a substantial tripod base. In addition, there is an 
adjustable, telescopic bracing rod for securing the 
proper belt tension, and a ten foot extension cord 
with plug. A handle is provided for carrying the 
stand from place to place. 


The motor of the Westinghouse Electric Power 
Stand is designed so that it may be mounted on the 
regular Westinghouse motor sliding base when 
desired. 


It operates at a speed of 2100 and 250 rmp., the 
speed reduction necessary for hand-operated de- 
vices being secured by mounting a pulley shaft 
on the motor itself, which is driven by enclosed 
gears from the armature shaft. 


Fliat-faced pulleys are provided because the tor- 
que of slow speed motors can not be transmitted as 
well with a round belt as with a flat belt. A slow- 
speed grooved pulley for round belts is supplied 
for use where the power requirements are small. 
Flanges are supplied on the flat-faced pulleys so that 
the belt will not slip off if the two pulleys are not on 
an exact line. 


A thorough analysis of pulley sizes required by the 
various devices used on farms was made before 
determining the speed and diameters of the pulleys 
for the power stand. The back geared pulleys 
operate at 250 rpm., the grooved pulley being 
234-inch pitch diameter and the flat-faced pulley 
65¢-inch pitch diameter. The high speed pulleys 
operate at 2100 rpm., the grooved pulley being 
2-inch pitch diameter and the flat-faced pulley 
114-inch pitch diameter. The high speed pulleys 
are not mounted together like the back-geared ones 
but are interchangeable. 


32-Volt Electric Fans 


A complete line of electric fans with 32-volt 
electric motors for use with the Westinghouse Elec- 
tric Farm Unit and other farm lighting plants is 
manufactured by Westinghouse Electric. This 
includes both desk and wall fans of various sizes 
and ceiling fans, commonly used for dairies and milk 
houses. Complete information and prices are given 
in Section 8-A, Westinghouse Electric Fans, of this 
catalogue. 


32-Volt Heating Appliances 


Curling Irons and Warming Pads, designed for use 
on 32-volt circuits, are listed and illustrated in 
Section 8-C Westinghouse Electric Ware, of this 
catalogue. Other 32-volt appliances are in the 
process of production. These will be announced 
from time to time. 


Complete Information on Request 


$8-68A 
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TYPE SK COMMUTATING-POLE MOTORS 
AND GENERATORS 


144 TO 250 H.P.* DIRECT CURRENT 


115, 230 AND 550 VOLTS 


CONSTANT, VARYING AND ADJUSTABLE SPEEDS 


Westinghouse type SK motors are designed for 
general constant-speed and adjustable-speed power 
service, and therefore find extensive application to 
machines used in practically every industry. They 
are equally suitable for driving machine tools and for 
other classes of service where the load is frequently 
started, stopped or reversed. * 





Type SK Moror SHOWING ConsTRUCTION OF ROLLED OPEN 
HEARTH STEEL FRAMES 180 AND SMALLER 


Type SK generators are designed for supplying 
electrical energy in places where an independent 
source is desired. They also find a wide use as 
exciters, and for charging storage batteries. 





Type SK ELevator Motor 


*For smaller Ratings see type CD Motors. 





ENTIRELY ENCLOSED TyPpE SK Motor 


The chief features of Type SK motors and gener- 
ators are their admirable operating characteristics. 
The use of commutating poles insures excellent 
commutation under all conditions of load and speed 
with fixed brush position. The efficiency is high 
and the overload capacity is ample for any service 
within the range of the machine. The bearings are 
dust-proof and of large area, Oil-ring lubrication 
is used. The lubricating system is so designed that 
no oil from the reservoir can be thrown either out- 
side or inside the motor. 





Type SK VeRTIcAL Motor. IF NECESSARY FOR SHAFT,\TO 
CLEAR FLOOR EXTENDED LOWER BRACKET 
CAN BE FURNISHED 


Besides the standard open type SK motors they 
are made with splash-proof, semi or totally enclosed 
frames, with back gears, with conduit terminal box, 
with idler pulleys and with vertical shafts. Special 
designs for elevator service can also be furnished. 

Complete descriptions of these motors will be 
found in Westinghouse Catalogue 30. 


3000—1 
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TYPE SK COMMUTATING-POLE MOTORS AND GENERATORS—Continued 


MOTOR RATINGS 




















Aa a oo ey PULLEYS 
APPROX. R.P.M. 

ee —— es nee : pre, 

rame Standar ecia. 

HP. 115 Vorts 230 Vouts, 550 VoLts No. oer Shaft haft 
PAV ees ee A Dia. X re A Extension |Extension 
> re ace) Min.» Max.|Min.,»Mag. 
Min. Max * Min. Max, ** Min, Max. *¥* Dia.“ Face [Dia.KFac 
5 | . eiieis 10 4x3 3x 6| 24x10 
sare eae este" ke heey sae eat 10 4x 3 24x 6| 24x10 
2 850 1700 850 1700 900 1800 20 4x 4 34x 7 So) xe 
Ware ests Siena Riciee Date paca misiote 10 4x 3 34x 6| 2%x10 
3 1150 2100 1150 2100 1200 1800 20 4x 4 34gx 7 Sousit 
3% 850 1700 850 1700 900 1800 30 | 5x 4%] 4 x°8|/ 3 x13 
5 1800 2070 1800 2070 1800 2070 20 4x4 34x °7)|" 3 xii 
5 1100 2000 1100 2000 1200 2000 30 | Sx 4 4 x 8] 3 2x13 
5 850 1700 850 1700 oe was. 40 6x 5 Sr 84x13 
5 eye Ae ea ates 850 1300 50 7x 6 6% -x. 8" Se (x13 
7% Sakis Ae 1700 1950 1750 2000 30 Sixm4sgiieed- x 843. x13 
7% 1150 1725 1150 1725 1150 1725 40 6x 5 Se x 8| 4  x't3 
743 850* 1700 850 1700 850 1275 60 12/65 Guox 8) 5 7x13 
10 aitese Sete 1700 1950 1700 1950 40 6x75. 5 8 a aS 
10 1700* 1950 eae es Seek oon 50 7x 6 6¢298)| 5 x13 
10 1150* 1700 1150* 1700 1150 1625 60 7x 6 6 x10| 5 'xi3 
10 850 1700 850 1700 850 1700 70 8x 7 6.) -¥:10'| 8 6rnx 13 
10 609 1200 600 1200 600 1200 90 9x 8 7-Oxit'| 7) x14 
iS eae stake 1700* 1950 1700* 1950 60 7x 6 6 x10) § x13 
15 1100* 1650 1100* 1650 1100* 1650 80 8x 7 6 «x10| 6 x14 
15 825 1650 825 1650 825 1650 90 9x 8 Feex ii Ty x14 
15 675* 1350 675* 1350 ee Sy 100 10x 9 Seersrit | 97 -xc1S 
20 4 eh S for 1700* 1950 1700* 1950 70 Sx 77 6 x10 6 x13 
20 1100 1650 1160 1650 1100 1650 90 9x 8 Wmex 11 7 2 x 14 
20 900* 1350 900* 1350 900* 1350 100 10x 9 Sox 10) 7) (215 
20 750* 1500 : 750* 1500 750* 1500 110 11x10 Cex, £2 Saris 
25 1100* 165 1100* 1650 1100* 1650 100 10x 9 Soe xii. 7 6 x15 
25 825* 1650 825 1650 825 1650 120 11x 10 9 x13| 8 x16 
25 600 120 600 1200 600 1200 130 12x 12 10 x14] 9 x20 
30 “eae ao 1700 1950 1700. 1950 90 9x 8 Tae tye exe 
30 1150* 1320 1150* 132C 1150* 1320 110 11 x 10 O-'x\12) 9 8a x15 
30 975* 1450 975 1450 975 1450 120 11x10 9 x13| 8 x16 
30 725 1450 725 1450 725 1100 130 12 x 12 10 x14| 9 x20 
30 600 1200 600 1200 600 1200 140 ISR tor | aha ek 15 ion ete 
40 wee Nex 1700* 1950 1700* 1950 110 11x10 OQ) -2/12,| 8" wats 
40 1150* 1450 1150 1325* 1150% 1325 120 11x10 9 J ivi13.jt 8x6 
40 775* 1160 775 1160 775 - 1150 140 13x12 11°. x15) Gs 22 
40 600 1200 600 1200 600 1200 150 14x12 13: SP ESo 11 20 
SO ae Bre’ 1700% 1950 1700* 1950 - 120 11x 10 9x13") & x16 
50 Sera iS 1100 1270 ros ieee 130 12.512 10 x14| 9 x20 
50 * 750* 1125 750 1125 750 1125 150 14 x 12 43 x15|-11 x20 
50 565 1130 56S 1130 565 1130 160 16 x 13 14°) x16 |) t200z 24 
60  S- a iehete 1700 1870 1700 1870 130 12: s.12 10 x14 9 x20 
60 . Re 875 1000 875 1000 150 14x 12 13 (x15) 418 x00 
60 ae Tye 680 1020 680 1020 160 16 x 13 14 «16/12 x24 
75 oe Sit. 1700* 1870 1700 1870 140 1sixpi2ee | it. x 15.199 x 22 
75 ae ones 3100 1270 1100 1270 150 14x 12 13 x15} 11 x22 
75 850 980 850 980 160 16x 13 14 x16/12 x24 
75 ue oe 635 950 635 950 170 18x 15 16 x18/14 x24 
73 Wives wionees 475 700 475 700 130 21x17 18 *720/16 x25 
100 ateia'e stato 1700* 1870 owes gee 142 14x12 Ramexeto ft Laer ume 20 
100 eee are 1100 1210 1100 1210 160 16x 13 14 x16/12 x24 
100 aise ateieve 850 980 850 930 170 18x15 16 x*18|]14 x24 
100 Y ees See 625 950 witiste ave oe 180 21x17 18 x20)16 x25 
120 rake Thies “720 830 720 860 180 21x17 18 .*20|/16 x25 
125 Neh tet, Sie Ses 1100 1210 170 18x15 16 x18|14 x24 
125 sash oie 600 690 600 690 190 23x 19 21 x2C|19 3x25 
150t eo ate 1100* 1210 1100 1210 ABO, Wnaseu. set s arclecatoate stats [Ge creime le peee 
150 roe rai 550 ° 630 550 630 200 26x 21 26 x21) 22 x28 
sant iG, whee 1100 --1210 ee tise 181 23x19 21 x20)19 x28 
200 feiss Sonate 850 980 «ite iy TOV ese | cir eee 20 x25 
200 es Pie 500 575 500 575 210 30 x 24 30 x24|28 x30 
250 ot a 425 490 425 490 220 | 34x28 |34 x28|32 x34 


See. ee eee ee 

*Lengthened commutator- frame designation consists of number followed by “L,” thus, 50 L, 

tCoupled service only. 

**Maximum speeds listed are for shunt-wound motors only. For compound-wound motors the speed can be adjusted by 
shunt field control up to 15 per cent above the minimum speed except where otherwise noted, 

i 15 and 230 volts compound-wound motors up to and including 10 h.p. of all speeds may be used for self-starting service, 

t?These are pedestal type motor. 

oe Speed. , 3 ? 

11 motors listed above will operate continuously at full rating without injury on 10 per cent higher or lower than rated 

voltage, 


3000-2 





— ——— SS ———$————— SSS r 


1389 


January, 1920 Westinghouse Direct-Current Motors and Generators Section 80 


TYPE SK COMMUTATING-POLE MOTORS AND GENERATORS—Continued 


GENERATOR RATINGS 








PULLEY 
Standard WiTH STANDARD” SPECIAL SHAFT 
Full Load Dia. x Face SHAFT EXTENSION Min. Dia. 
Kw. R.P.M. Amperes Frame No. Inches Min, Dia. x Max. Face x Max. Face 

125 VOLTS I 

3 1700 24 20 4x 4 4x 7 316x10 i 
3 1500 24 30 5x 46 4x 7% 316x190 i 
4% 1740 30 30 5x 414 4x 714 4x 10 i 
5 1120 40 40 7x:6 6x 8 5 xii i 
6 1480 48 40 7x 6 6x 8 5 xit I 
7 1740 56 40 7x 6 6 x8 5 xil Ii 
10 750 80 100-L 10x 9 8xil 7 xt5. l 
124% 875 100 100-L 10x 9 8x11 8 xi5 il 
14 1450 112 80-L ox 8 8x10 7 x15 i 
18 1100 144 100-L 10x 9 Oxil 8 x15 | 

20 1450 160 90 ox 8 Oxi1 8 x15 | 
25 1450 200 100-L 10x 9 oxi 814x15 | 
25 1150 200 120-L 11x10 10x12 816x17 4 
27% 925 220 130 12x12 11x13 10 x18 i} 
30 750 240 140 14x12 13x35 12 x20 i 
35 775 280 150 14x12 13x15 12 x20 i 
250 VOLTS ! 

50 835 200 160 18x15 16x16 12 x22 F 
75 900 300 170 18x15 17x18 15 x23 f 
‘75 650 300 180 21x17 19x20 16 x25 4 
100 900 400 180 21x17 19x20 16 x25 i 
100 700 400 190 25x17 23x20 20 x25 ' 
150 600 600 201 30x21 30x21 27° x27 ; 
i 

Slow Speed for Direct Connected Service—125 and 250 Volts ii 

4 

AMPERES k 

Kw. R.P.M. Frame 125 V. 250 V, Hy 

2% 800 30 22.2 11.1 tf 

3 450 80 24 12 i 
334 800 40 30 15 i 
700 S0* 32 16 | 

5% 700 70 44 22 i 

6 300 120 48 24 i 

614 400 100 50 2 ; 
634 600 80 54 27 f 

9 390 130 72 36 
9 250 140 72 36 B 

10 550 100-L 80 40 } 
12% 350 140 100 50 i 
12% 250 150 100 50 | 

15 129 120 60 i 

15 475 130 120 60 fi 

15 300 150 120 60 \ 

15 250 160 120 60 h 

18 300 160 144 72 if 

18 250 170 144 72 i 

19 600 130 152 76 ( 

20 500 140 160 80 h 
22% 500 150 180 90 f 

25 310 170 200 100 i 

25 240 180 200 100 } 
26% 425 160 212 106 i 
274% 500 160 220 110 ; 
30 "300 ' 180 240 120 i 
30 220 181 240 120 tf 


(3000-3 
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TYPE_SK COMMUTATING-POLE MOTORS AND GENERATORS—Continued 


OUTLINE DIMENSIONS 


Frames 10 to 110 Inclusive—With Slide-Rails 
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- DIMENSIONS IN INCHES CORRESPONDING TO LETTERS IN OUTLINE VIEWS 
rame 
No. | | | i 4 
A B* © D | E F G|H I! I? J K L | Mi} N+ | Nt} O 
; ine | / \ 
10 15 97; 54 | 1734 | 516 | 16x%| 234 | 2944 | 1248] 1634 | 3% | 134 | 1354] 4 1012 | 1454 | 22% 
20 15 935 6% | 1734 | 5% | 1628] 236 | 3138) 14 4712 | 436 | 134 | 1616 | 4 1174 | 1534 | 227% 
30 16 98 Bg | 1734 | 5% | 17¥—e| 234 | 3444] 1514 | 1975] 448 | 126 1634| 4 1274/17 | 22% 
40 1754 | 1035 84 | 20 534 | 1934 | 334 | 37¥6 | 1542 | 2124 | Soe | 156 | 1676] 4% | 134 | 181 | 26 
50 1814 | 1018 3% | 20 53% | 208; | 334 | 373%! 1675 | 2114 | Soe | 156 | 17 4Ye | 1414 | 1848 | 26 
50-L 1814 | 1038 84 | 20 534 | 2035 | 334 | 38¥5| 1675 | 2126 | Soe | 1% | 17 41g | 1414 | 1934! 26 
60 18144 | 104 |, 34.| 20 534 | 2035 | 334 | 40s | 1734 | 2275 | Ove | 134 | 1756] 424 | 14x% | 1934 | 26 
60-L 1814 | 1038 8% | 20 534 | 20% | 336 | 4015 | 1734 | 2335 | Os | 134 | 1756] 436 | 1436] 20 | 26 
70 | 20% | 12 %| 24 6% | 2214 33; | 4114 | 18 2314 | 634 | 174 | 1834 | 434 | 15s5 | 203% | 3114 
70-L | 2014 | 12 Weel |) 24 614 | 2234 | 3x% | 4236] 18 | 2436 | OFF |: 1% | 1836 | 434 | 15 xe] 2176 314 
80 | 2254 | 13% % | 24 61% | 24y5| 314 | 4134 | 1738 | 2384 | 614 | 1% | 1814 | 434 | IS 207% | 3114 
80-L | 22% | 13% 7% | 24 61% | 24y5| 314 | 4234 | 1738 | 2428| O14 | 126 | 18}6| 434 | 15 | 2126) 31% 
90 2256 | 1334 % | 24 6% 2444 334 | 4494 183 | 2538] 7a | 2 1814 | 434 | 1534 | 221% | 314 
106 | 251% | 15 1 30 71% | 273% | 4 4433) 1919 | 2535 | 71s | 244 | 1996 | 536 | 16 x5 | 222 | 38 
100-L | 254% | 15 1 30 714 | 278% | 4 461% | 1914 | 2654 | 74: | 214 | 1954 | 53% | 16s% | 237% | 38 
110 | 2534 | 15°] 1.4130 7% | 2734 | 4 463 | 203% | 2635 | 724 |. 214 | 203% | 5% 1615 | 22%4 38 
| | 1 { | 1 ! 
DIMENSIONS IN INCHES CORRESPONDING TO LETTERS IN OUTLINE VIEW APPROX. (NETI 
. I IONS IN ID NDI? I NE VIEWS WEIGHT LBS. 
rame - 
No. Kry 
PON ® ee | te x a feed eee 
| a bic r m 
10 841M] 4% 6% 1035 or 2% 2% isk 1% 50 235 
20 11 %| 6 615 1034 | 9% 2% 33% Ie | 4 65 265 
30 114% |%4| 6% | 7% | ily. | 10%. 3i5 | 4 % 1% 85 350 
40 114 |%] 73% 7 1234 | 1034 34 44% 1%|% 110 440 
50 114 |%| 7% 75% 123, | 11 3% 44% 1% 1% 125 495 
50-L 1154 |14) 73% 7% 1375 | 11 3% 44% 134/14 135 510 
60 12144 |141| 8 7h 125 | 11% 3% 53% Ieae | 135 535 
60-L $9344 sais 748 1334°] 1135 3x5 534 | ss | & 145 545 
70 124 141 8 TR 137; | 11% 334 554 bak.| ve 160 645 
70-L 124% | &] 8 733 14%; | 11% 334 556 Joss | fe 170 660 
80 124 |v] 734 | Tie | 134 | 114 33 | 55% | ae | us 175 745 
80-L 1214 | sy| 734 13% 143, | 1144 334 53% || {85 nu 730 
90 1244 || 834 835 1418 | 1134 334 6% 4134 | %| 210 840 
100 124% |) 8% 835 14 123; 334 6% 424 | 58! 225 — 950 
106-L 124 || 8% 83 155-] 127% 334 6% 1% }%)| ~~ 240 970 
110 1314, | fs | 8376 | Sie | 14% | 12% 334 654 | fx |34| 250 1040 
} | | 
30-19 


*This dimension will never be exceeded. When exact dimension is required liners up to 3; inch may be necessary. 
+This dimension for standard pulley only. ‘ 

i Weights are for standard machines with single extended shafts. 

Table correct at date of publication; for latest data apply to the nearest office of this Company. 
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TYPE SK COMMUTATING-POLE MOTORS AND GENERATORS—Continued 


OUTLINE DIMENSIONS 


Frames 110-L to 181 Inclusive—With Slide-Rails 





TOP VIEW Of RAILS 









































Frame 
No. 
110-L 2514.| 15 1 |30 74% | 2734] 4 47% | 2034 | 2714| 734] 234 | 2034] 534 | 163% | 23,8 | 38 
120 274% | 16% | 1 30 744 | 3075 | 4 50 | 2135] 2838] 8 236 | 2134] 534 | 1775 | 2435 | 38 
120-L 27% | 16%] 1 30 74% | 300%] 4 .| 5154] 211 303,| 8 234 | 2134] 53% | 17% | 264% | 38 ie 
130 294g} 1814) 321314] 714] 33 4%% | S3ye | 2276 | 30%¢| 834] 25¢ | 2114 | 536 | 1916 | 2632 | 40% i 
140 3054 | 18384) 45 | 311g 734 | 3426] 434 | 5736 | 245%] 3238] 914] 274 12314] 5% | 20 2814 | 40% ! 
140-L 30% | 1834] t8 | 31}2] 734 | 34x5] 428 | 5916 | 245%] 34%] 914] 2% | 2316] 576 | 20 30 4014 } 
142-L 30% | 1834) 3313146] 73141344 | 4H | 6024 | 2555] 3535] 914] 2% | 2314] 5% 207% | 30% | 40% iat 
150 3314 | 2034] 43 | 37 974 | 3736 | 4138 | 58x% | 24% | 33% | 934) 27% | 2614| 714 | 193g | 20% | 47 | 
150-L 3314 | 2034] 21] 37 9M | 3734 | 438 | 6145 | 245%] 3734 | 914] 27% | 2614| 714 | 1934 | 32% | 47 i 
160 36 |221%) 33 | 37 974 | 404% | Sie | 64)4 | 27x56 | 37 xe | 1034 | 336 | 2634) 714 | 213g | 315% | 47 q 
160-L 36. |22%! 8] 37 934 | 4014} Sx | 6814 | 27451 41351 1014 | 336 | 2614] 714 | 3114 | 35% | 47 i 
170 3634 | 2274] 1 405g} 11 | 4135] 535 | 693g | 283: | 4043| 12 33% | 2934 | 9 22% | 3436 | 5134 ul 
170-L 3634 | 227% | 1 | 405g/11 | 4135} Si | 7314] 2838 | 44%] 12 334 | 2934 | 9 2244 | 381% | 51% | 
180 3934 | 2436] 1 405g, 11 | 44r5| Ste | 75¥5|32 | 433%] 1314] 3% | 3034 | 9 244 | 353% | 515% i 
180-L 3934 | 2434] 1 405g/11 | 4425] Se 1799132 | 47251131%] 3% | 3034 | 9 2414 | 393%, | 513% ; 
181 3934 | 2434] 1 4036} 11 | 4495] S¥e-| 7648 | 3234 | 43.5%] 1314 | 37% | 308Z | 9 25 3623 | 51% | 
~ 
DIMENSIONS IN INCHES CORRESPONDING TO LETTERS IN OUTLINE VIEWS muons NET { 
‘ Wr. Les. tf 
rame = ia oe mee a 
No. | Key | i: 
Pe Obes ie Guerre Yl Ww} xob yd og pore eMoer a 
a b c ure mple u 
110-L - ai fe 87% 8 ys ist es 1938] 2% 3% 654| ae % 265 1060 
120 144% 16 954) 8} tye | 207§| 245 % 6%| xe % 310 1190 
120-L | 144) ve | 956) 83611738] 139, | 22%] 21 | 376-1 ....1....] 6%] & | 3% 335 1210 
130 14144] % 93% | 17y¥e | 141% | 2133] 248 | 43% | 1014] 11 7% | 54.1) 420 1565 
140 164%} 3% 112 |10%)}18% 1S¥e | 23 fe) 3i% | 43% | 1014] 11 84) ua} % 520 1855 
140-L | 16144| 3, |12 | 10% p 20% | 15y5 | 255} 3x6 | 438 | 1014] 11 84) ul & 540 1895 
142-L | 1634] 3% | 1384/11 21 | 153%] 2538] 39; | 438 | 101%] 11 84) 21% 575 2440 
150 1744) ve |12 | 1016] 19x% | 1535 | 2436] 3x; | 438 | 1215] 12 8y4| #] & 610 2240 
1S0-L |17144| ys 112 |10% | 222 IS ve | 2774 | 3i6 | 435 | 1214] 12 841 wu) 630 2280 
160 1744| ve 112 | 102%) 2114 | 1633] 2735] 4 5% | 1214| 12 8%) #2 | Ss 820 2700 
160-L | 1717] 3% 112 |107%|25 | 1632] 3018] 4 5144 112% | 12 8%) B | Sy 850 2760 
170 1834] ¥4 |12 | 1136] 2274| 1618 | 2833| 4 | $12 | 1492 | 1216 10%) | 910 3105 
170-L 1834 4 112 | 113¢ | 2654 | 1635 | 32-9, 4, | 534 | 1434 | 1234 | 1037) | oe 950 3185 
180 1994 | M [13 [1275] 23 | 184] 2938] 436 | os% | 1434 | 1234 | 12 4 | 8% 1020 | 3745 
180-L | 1934) 14 113_ | 129; | 2684 | 1834 | 333%] 43% | 6% | 1414] 1214] 12 1 | 54 1065 3835 
181 1934 | 24 | 14¥4 | 1248 | 2334 | 1914 | 3025 | 436 Ors | 14% 1234 | 12 1% | 3% 1035 3775 
ra Ra ne eeseisarececs cenit ne BS ee yy ek 
30-21 


*This dimension will never be exceeded. When exact dimension is required liners up to #; inch may be necessary. 
{This dimension for standard pulley only. 

{Weights are for standard machines with single extended shafts. 

Frames 130 to 160 inclusive have 4 poles. Frames 170 and 180 have 6 poles. 

Table correct at date of publication; for latest data apply to nearest district office of this Company, 
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REVERSING PLANER-MOTOR EQUIPMENTS 





230 VOLTS 10 TO 75 H.P. 
The Westinghouse reversing planer-motor drive The Control 7 
is designed to operate such machine tools as planers, The control equipment consists of a controller, 


draw-cut shapers, slotters and gear planers. These 4 master switch, and a push-button pendant switch. 
Two field rheostats, one for adjusting the motor 
speed for the cut, and one for the return, are 
mounted inside the controller cover, the handles 
being on the outside. Low-voltage protection is 
obtained by means of a relay. The master switch : 
is mounted on the planer bed and is operated by a 
tripping mechanism attached to the platen and 
furnished by the builder of the machine. When it 
is tripped, the motor starts and is automatically 
accelerated to the desired speed; at the end of the 
stroke, the master switch is tripped again, and the 
motor is stopped by dynamic braking and is ‘ 
immediately started in the reverse direction. 


For complete description, refer to Westinghouse 
10-H.P. REvERsSING Motor, SEMI-ENCLOSING > 
Covers Not SHOWN Catalogue 30. 


5g a 
mz 





eas a 


Ser 





th Ratings and Weights 


lf Frame R. P. M. Ship. Weight 
i tools are used in practically all machine shops, such _. P. No. Min. Mink Beas 
iy as are maintained by steel mills, bridge and struc- 10 91 250 1000 260 
i A 4 5 : ee 3 20 111 250 1000 335 
i | tural iron works, machinery builders, shipyards, 25 111 250 1000 335 
: De peiaaend ; re 35 131 250 1000 390 
automobile plants, railroad shops, and by locomotive 50 141 B30 4. . bP tOue 470 
} and car builders. 75 151 250 1000 590 


Ut ais The planer equipment consists of a special com- 


i ae Motor Ratings Recommended 
ie mutating-pole motor and a controller which 1s 


; Planer Housing Length of Platen Motor 
operated automatically by the movements of the Inches Feet H.P. 
driven machine. The motor is direct-connected to “e ane 2 pet bc 
tT the planer and reverses with each stroke; thus 48 8 to 12 20—25 
: 48 14 to 18 25—35 
; belts, tight and loose pulleys, and countershafts are 60 10 to 12 20—25 
: anos 60 16 to 20 25—35 
i eliminated. 72 14 to 20 35—50 
I : ne ; 84 14 to 20 35—55 
{ These equipments form a positive, economical and 96 ; 18 to 22 50—75 
: ; . s ; Frog and Switch ..... piinietass . 35 
} highly efficient drive. The cutting and return 


speeds can be adjusted independently so that the 
most economical speed can be used to give the 
maximum production for any length of stroke, 
depth of cut, or weight of platen, either heavily or 
lightly loaded. 


The Motor 


The motor was designed especially to obtain 
low flywheel effect and quick reversing. Maximum 
economy and durability with minimum expense 
for operation and repairs were the main objects 
considered. 


Good commutation even with extreme overloads 
is assured by the use of laminated commutating 
poles and correct electrical and mechanical design; 
the absence of sparking results in long life for the 
commutator and brushes, thus the cost of mainte- 
nance is reduced to a minimum. CONTROLLER—COVER SwuncG Back 








3600-—4 
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MOTOR-GENERATORS 


FOR MOTION PICTURE MACHINES, INDUSTRIAL SERVICE, AND BATTERY CHARGING 


There are certain classes of service for which 
direct current gives much more satisfactory results 
than alternating current. Among these may be 
mentioned passenger elevators where high speed 
and accurate control of the car is desirable; motion 





ae 
Morion-PicTuURE Motor-GENERATOR (CS-SK)FoR PoLYPHASE 
POWER CIRCUITS 


THOSE FOR INDUSTRIAL AND BATTERY CHARGING SERVICE 
ARE SIMILAR 


picture machines, for which direct current gives a 
steadier, more reliable illumination for the film; for 
charging storage batteries, which require direct cur- 
rent; and for many industrial applications where 
good work is dependent on perfect control of the 
motion. 

Where the only available circuits are alternating 
current, a most satisfactory method of obtaining 
direct current for such applications is by using a 
Westinghouse motor-generator. Operating expense 
is reduced to a minimum, as efficiency of both 
motors and generators is high and therefore the cost 
of power lost through internal losses is small. Main- 
tenance cost is very low, as no skilled operator is 
necessary. 

A complete line of motor-generators has been 
designed, providing machines particularly adapted 
for every class of service. 

For a full description see Catalogue 30. 


For Motion Pictures Machines 


Westinghouse motor-generators for this service 
are furnished in a variety of sizes, ranging from one 
suitable for a single, hand-operated black and white 
film machine to a size large enough to handle two 
of the largest motor-operated kinema-color machines. 

The.generator used for this class of service is a 
type SK, flat compounded for 75 volts, which has 
been found by experience to give the most satis- 
factory operation. A field rheostat is furnished for 
adjusting this voltage. The voltage, however, is 
reduced to approximately 51 volts across the arc 
by means of a ballast resistor having several steps 
for adjustment. This ballast resistor is necessary 
to obtain the best pictures. It tends to maintain 


a constant current through the.arc, which is steady 
and easy to focus and gives a brilliant uniform 
illumination of the picture projected. 


The driving motor, which, with the generator is 
mounted on a common base, may be type AR, type 
CS or type SK according to the characteristics of 
the power circuit. 


Control Panels—In addition to the above appara- 
tus, panels can be supplied for controlling the 
generator circuits. These panels are of black 
marine slate, and are equipped with the necessary 
fused switches, meters, and ground detector lamps. 


For Industrial Applications 


Induction Motor-Generators—Industrial appli- 
cations require direct current in many instances, 
such as passenger-elevator service, machine shops, 
mines, and certain kinds of crane and mill work. 
Standard Westinghouse motor-generators for this 
service are designed to supply direct-current circuits 
of 125 or 250 volts. 


These sets are standard compound-wound, one- 
bearing, type SK generators, driven by type CS 
induction motors or standard Westinghouse syn- 
chronous motors. 





PEDESTAL 


Mortor-GENERATOR—TWo-BEARING 
For 60 Cycies, 45 to 100 Kw. Inctusive. For 25 
CycLes, 30 To 75 Kw. INCLUSIVE 


INDUCTION 
TYPE. 


For Battery Charging Service 


Motor-generators for charging vehicle storage 
batteries will be supplied in the same ratings given 
for industrial applications. For this service the 
type SK generator will be shunt wound, with a 
voltage adjustment from 125 to 60 volts by means 
of shunt field control through a field rheostat. 
(For description of type SK generators see another 
page.) ‘this rheostat is mounted on the control sec- 
tion of the switchboard and is operated by a hand 
wheel on the front of the board. By this means the 
generator voltage can be maintained at a point 
just slightly higher than that required for the 
batteries being charged, thereby eliminating exces- 
sive dissipation of energy through resistance, 


3000—5 
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MOTOR-GENERATORS—Continued 
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For battery charging a switchboard is used with 
the motor-generator, being made up of sections. 
As usually arranged the meter section is placed at 
the top, the charging section below and the power 
control section at the bottom. 


Meter sections are equipped with a battery 
ammeter, a line and battery voltmeter, and, when 
desired, a line or generator ammeter of the proper 


The number of charging sections depends on 
the number of charging circuits desired, one section 
controlling two battery-charging circuits. 


RATINGS AND APPPROXIMATE SHIPPING WEIGHTS 


For Motion Picture Machines 


AR Motors—110 and 220 Volts—Single Phase—60 Cycles 


GENERATOR 
Amperes Voltage 
36.7 75 
55 75 
72 75 


SYNCH. 


1 


1800 
1800 
1800 


CS Motors—110, 220, and 440 Volts—2 and 3-Phase—60 Cycles 


36.7 
55 
72 
90 


1800 
1800 
1800 
1800 


CS Motors—110, 220 and 440 Volts—2 and 3-Phase—25 Cycles 


40 
70 
90 


36. 
55 
72 
90 


~ 


75 
75 
75 


SK Motors—D. C.—230 Volts 


75 
75 
75 
75 


1500 
1500 
1500 


1735 
1745 
1750 
1750 


60-Cycles—Induction Motor-Generators—125 and 250-Volt, 


D. C. Generators 


Motor Voltage—220, 440, and 2200, 2 and 3-phase; and 550, 3-phase 


Synchronous 
R.P.M. 


1800 
1800 
1800 


1800 
1800 
1800 


1800 
1800 
1800 
1200 


1200 
1200 
1200 


1200 
1200 
900 
900 
900 


*Bracket type. 
**Pedestal type. 
$2200 Volts also. 


Generators 
Amperes 
125 Volts 250 Volts 
16 8 
24 12 
36 18 
56 28 
72 36 
100 50 
128 64 
160 80 
200 100 
240 120 
360 180 
400 200 
520 260 
600 300 
720 360 
800 400 
é ole 600 
ke 800 


No. 


Bearings 


Q* 
2* 
Q* 
Qs 
3% 
3? 


220 Volts 
2 and 3-Phase 


550 
625 
1150 


1400 
1550 
1775 


2100 
2700 
3100 
3950 


5300 
5600 
7450 


8400 
8200 
9800 
13300 
16500 


Wt. Lbs. 

1075 

1365 

1700 

650 

770 

920 

995 

925 

1020 

1320 

825 

1050 

1250 

1400 

WEIGHT PouNDS 
440 Volts 
2 and 3-Phase 
550 Volts 2200 Volts 
3-Phase 2 and 3-Phase 
550 

eA Ne RT BO ies: 3 
1T5OF asi. BB oe 
1400 ate en es Sears 
1550 2400 
1775 2575 
2100 3000 
2700 3100 
3100 3450 
3950 4350 
5050 6150 
5350 6600 
7200 7600 
7900 8150 
8100 8400 
9700 10200 
13300 13300 
16500 16500 


tL 


3000—6 


ge 


ay 


January, 1920 


Westinghouse Direct-Current Motors and Generators 


1395 


Section 30 


ARC WELDING EQUIPMENTS 





Arc-WELDING UsEepD To REPAIR DEFECTS DEVELOPED IN CASTING DURING 
Process OF MACHINING—OPERATOR IS USING Hoop 


Westing!iouse arc-welding outfits are designed 
to supply the increasing demand for a practical 
method of fusing metals by means of the electric 
arc, a process which has become very important in 
large factories and repair shops where efficiency and 
economy are necessary factors. 

In developing this apparatus special efforts have 
been made to produce a thoroughly reliable outfit 
which will be economical in operation, and at the 
same time be so simple in construction as to require 
little or no attention from the operator. All current- 
limiting devices, relays and other complications have 
been eliminated from the control system, an or- 
dinary circuit-breaker being the only protective 
device required. 

A ballast resistance is used to stabilize the arc 
and so produce a comparatively uniform heat for 
the welding operation. A’ complete outfit consists 
of a motor-generator with starter for motor 
and field rheostat for generator; a switchboard on 
which are mounted voltmeter, ammeter, circuit- 





breakers, and necessary knife switches; ballast 
resistor, and welding tools consisting of electrode 
holders, mask, or shield. 

Most equipments are for stationary service but 
portable outfits are furnished, in which case the 
apparatus is somewhat modified and mounted upon 
a serviceable truck. 

In the welding operation the following apparatus 
is used: 

Shield—This is used to protect the operator’s face 
and eyes from the effects of the light and heat rays 
from the arc. It is made of aluminum or steel 
and provided with colored glass windows of four 
thicknesses, two of red and two of blue. The 
shield is made to be held with one hand, and can 
only be used in such operations as are possible 
without the use of both hands. 

In all cases where the carbon electrode is used for 
welding and in cutting processes of considerable 
duration, either the mask or hood as described 
below must be used. 





SHIELD 


30-73-A 
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ARC WELDING EQUIPMENTS—Continued 





Fic. 1 Merrat EvecrropE HoLpER 


Hood—The purpose of the hood is the same as for 
the mask, the difference being one of construction 
only. The hood is made to cover the head com- 
pletely, resting on the shoulders of the operator. 
It is made of aluminum with a window of colored 
glass like the shield and mask. Some operators 
prefer the use of the hood and it will be furnished 
in place of the mask at a slight additional cost. 

Electrode Holders—Insulated holders are sup- 
plied for both metal and carbon electrodes rzsem- 
bling each other in design but differing in the man- 
ner in which the electrodes are held. As welding 
with a graphite electrode requires greater current, 
and consequently greater heat in the arc, a disc 
is supplied to protect the hand from the heat. This 
protective disc is not necessary on the metal elec- 
trode: holder. foo 


Fic. 2 CARBON ELrecrRopE HOLDER 


Motor-Generators 


The generators have the same mechanical con- 
struction as the standard type SK generators but 
have special windings to provide 60-volt circuits. 
These generators are designed to carry a heavy 
momentary over-load and therefore no special pro- 
tection is necessary at the time of striking the arc, 
the circuit-breaker being arranged to take care of 
prolonged overloads. - The generator is driven by 
a Westinghouse motor to suit the requirements 
of the power circuit, which, with the generator, is 
mounted-compactly on a bedplate. 

Each generator is supplied .with a switchboard. . 
mounting field rheostat for adjusting the generator. . 
voltage: : 





300 AmpgRE AC-DC We.tpinc Motor GENERATOR SET 
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ARC WELDING EQUIPMENTS—Continued 





175 AMPERE PortaABLE AC-DC WetpInc Motor GENERATOR SET. 


Motor Starting—With stationary equipments the 
motor is supplied with a suitable wall-mounting 
starter, which is provided with low-voltage release 
and overload protection. 

With portable equipments, where weight is a 
consideration and space is limited, the starter varies 
according to the kind of motor used. If the motor 
is for direct current a multipoint switch with sepa- 
rately mounted resistance is used for starting. For 
three-phase alternating-current circuits the motors 
are started by means of a star-delta switch. For 
two-phase motors, if the two-phase circuit is inter- 
connected at the generator or can be inter-con- 
nected at the transformer, a four-pole double-throw 
switch will be supplied for starting the motor. This 
switch is much lighter and because these sets start 
without load is just as satisfactory as an auto- 
starter. If the circuit cannot be interconnected 
a standard auto-starter will be supplied. 


j 
| 


Control 


The control equipment for these outfits is supplied 
in three classes of which Classes I and II are for 


stationary equipments and Class -III for portable 
c a3 P CoMBINATION GENERATOR AND WELDING PANEL 
outfits. WITH OUTLET PANEL ON RIGHT 





80-A 30-75-A 
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TYPE CS SQUIRREL-CAGE INDUCTION MOTORS 


For Constant Speed Continucus Service 


2 H.P.* AND HIGHER 


2 AND 3-PHASE 


25 AND 60 CYCLES 


110, 220, 440, 550, AND 2200 VOLTS ° 


Westinghouse type CS motors are designed for 
general constant speed service, and are, therefore, 
suited for driving machines in practically all indus- 
tries. These motors are made in all standard sizes 
of 2 horsepower and larger; for all commercial volt- 
ages and frequencies. These motors are available 
with either the 40 or 50-degree Centrigrade tem- 
perature rise guarantee. 





Type CS Motor 
Frames 200, 300, 400,"aND 500 
FRAMES 200 AND 300 ARE SUPPLIED WITH BEDPLATE 
INSTEAD OF SLIDE RAILS 


This line of motors is the direct resuJt of years of 
study and development by Westinghouse engineers 


who were the first to realize: the wonderful possi- © 


bilities of forged steel in motor building. The use 
of forged steel in the direct-current type SK motors 


proved so successful that soon forged steel con-— 


struction was embodied in the line of type CS 
motors which were placed on the market at that 
time. 





Type CB BAack-GEARED Motor witTH GEAR CASE, SHOWING 
CONSTRUCTION USED ON FRAMES 200 To 500 INCLUSIVE 


*For smaller sizes see type CSA Motors, 


The design and construction are very simple, the 
number of parts being few, and interchangeable 
wherever possible. Thus, when necessary, renewals 
may be quickly and easily made. Forged open- 
hearth steel is largely used in the construction, thus 
providing great strength with reduced weight and 
size. The rotors are practically indestructible; the 
bearings have very liberal areas, giving them long 
life. They are non-leaking, and are protected from 
dust. 

The efficiency, power factor, and overload capac- 
ity, are high. Special attention has been given 
to the efficiency, not only at full load, but also at 


fractional loads, since high efficiency means low 


operating costs. 





Type CS VERTICAL Motor, FRAMES 
200 Ta 500 INCLUSIVE 5 


Besides the standard type CS 
motors they are made with vertical 
shafts, conduit terminal box, back 
gears, double extended shafts, and 
special impregnated windings. Special 
elevator motors can.also be furnished. 


Complete descriptions of these 
motors will be found in Westinghouse 
Catalogue 33. 
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RATINGS 40° 
a PAPER PULLEYS FOR TWO-BEARING | Avrrox. Net Wr. 
MOTORSt Ls, 
rane fppres. eine ee - 
power Hr Poles Frame No. \POR CEA REATT BETENSION . MECHANICAL Add for 
Full Load STANDARD SPRcIALt ee ae oe 
Rk Ud aa le, 1 Dia. X Face pen. es en 7 Slide-rails{ 
hia oe, AP, Bey nf 40°, 25 Cycle, 220-440-550 Volts* ay Pea Fey es 
2 1450 2 231 tee 3 x05 24x 7 135 17 
2 715 4 250 4x 4 3%x5 Ax 17 177 17 
ola Nake co! i eiage _ 356-A Sx 40) Simi8 \| Sk Povei| St 
3 1450 2 241 4x 4 3x 5 2x 5 165 17 
3 715 4 354-A Sx 4% 4x 8 3x 15 225 31 
oes 480 __ 6 __ 444 ie hate Dy 4x 10 5x 14 310 30 
5 1450 2 351 4x 4 4x § 3x 8 205 31 
5 715 4 453 Xe 6 4x 10 § x 14 385 30 
a 6 466-A SxeT 6x 10 5 x 14 44 30 
1% 1450 2 371-A 5x 4) 4x 8 4x15 300 31 
7% 715 4 471-A 8x 7 6x 10 5x 14 430 30 
7% 480 | 6 556_ eon 8 x 10 7x12 558 40 
10 1450 2 463.5 7x. 6 4x 10 5x14 335 30 
10 715 4 563 9x 8 7x10 7x15 570 40 
10 | 480 6 BT? La he 8 9910 fl Ox 12. 1 625 Be: 40 
15 1450 20, 473.5-A 8x 7 6 x 10 5x14 450 30 
15 715 4 573 9x 8 9x 10 9x12 640 40 
Se eG. y6 644 1X1; | 10.0 12) | 9x17 |) 1045 10,30 
20 1450 2 573.5 ‘Ox 8 7x10 7x15 650 40 
20 715 4 645 11x 10 ‘9x 12 8x17 1085 70 
pa 20 480 ; 6 656 4 Thx 10; 12 x 12 10x14 | 1280 70 
25 1450 2 583.5-A 9x 8 8 x 10 7x 12 816 40 
25 715 4 655-A 13x? 9x14 7 x 22 1385 70 
eaes 480 6 __ 746 13 x 12 12x 14_ 10 x 20 1620 70_ 
30 1450 2 583.5-A 9x 8 8x 10 8 x 12 816 40 
39 015 4 657-A 12x12 10x 14 8 x 20 1445 70 
30 480 | 6 746 14x 12 12 x 14 10 x 2 1620 120 
40 1450 2 645.5 11x 10 8 x 12 8x17 1085 70 
40 715 4 753-A 12x 14 10 x 18 8x22 1360. 120 
0 Ghee 48023], ) 080 756-A 16 x 13 12x 18 11x20 | 1980 | 120 
50 1450 2 655.5 11x 10 10 x 12 10 x 17 1280 70 
50 715 4 757-A 16 x 13 LIB SG ats: 11x25 2030 120 
ee ee 2 768-A 18.2:15- fp }-r-1S-x48 | |--- 14 2-22 2290 120 
wh 40°, 25 Cycle, 2200 Volts* 
Fi Ea 4 753 13x12 | 9x14 1,822) ave las 120 
30 715 4 753 12 x 12 10 x 14 8x 20 1710 120 
3 480.5. 6 756 14x12 12x 14 10 x 20 1840 129 
40 715 4 763-A 12x14 10 x 18 8 x 22 2080 120 
_ 40 480 6 766-A 16 x 13 12 IS Vi ex 22) Oa 2210. | 120 Fe 
50 715 4 767-A 16x 13 11 x 18 11x 25 2250 120 
50 480 6 768-A 18 x 15 15x 18 14 x 22 2290 120 
40°, 60 Cycle, 220-440-550 Volts* 

2 1160 6 224 4x 4 3 xe0d 3x 8 120 17 
Pee 810 Pe Sag a8 P| ax en Sees Bristle, So eo 
3 1750 4 224 ax 4 3x5 3x 8 120 i/ 

3 1160 6 328 4x 4 3%x 5 Bix 9 175 23 

3 yg: 8705: 8 __356-A 5x4% 4x 8 Sx 18 = 250 Sie 
5 1750 4 328 4x4 4-5 3x 9 175 23 
5 1160 6 356-A §x4% 4x 8 3%x 15 250 31 
5 870 8. 446 6x 5 4x10 4x12 333 30 
5 690 10 544 7x 6 5x 10 4x14 435 40 
5 575 12 $46 8x 7 6x10 4x14. | 470 | 40 
7% 1750 4 354-A 5x 4% 4x 8 3% x 15 225 31 
1% 1160. 6 452 6xe5 4x10 4x12 345 30 
71% 870 8 466-A x6 6 x 10 4x14 431 31 
1% 690 10 548 Bac d 6x10 S23 521 40 
71% 575 12 558 9x 8 6 x 10 7x 14 575 40 


*All voltages listed are for either 2 or 3-phase, except 550-volts which are for 3-phase only. 





+Dimensions specified are in inches and refer to the diameter and face respectively. - 


{Pulleys require special offset hub in most cases. 


Pulleys of wider face require special shaft extension. 


We will not, under any circumstances, guarantee motors operated with pulleys smaller than listed above: 
§These figures do not represent actual dimensions of manufactured pulleys. When paper pulleys are- 
desired manufacturer should be consulted. -These pulleys require special shaft extension. | 
+}Frame classes 200, 200-A,,300 and 300-A are furnished with bedplates; frame classes above 300-A 


are furnished with slide-rails. 
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RATINGS 40°. 
PAPER PULLEYS YOR. TWO-BEARING Approx. Net. W1; 
MOTORS* ; Los. 
: Approx, ge ge egg a ene eae ee eng eee eal 
Horge- pm. Poles Frame. No. For Srp. Suart ExTENsION M a per A a a for 
pow TANDARD IMITS are 
Pull Load ees eee "Min he Motor “ or ; 
Dia. X Face |Biav X Pace _| Dial X Pace’ ia 





40°, 60 Cycle, 220-440-550 Volts*—Continued 






























































10 1750 4 354-A 6x 5 4x 8 4x 12 225 31 
10 1160 6 464-4 7x 6 6x 10 4x14 411 30 
10 870 8 548 8x 7 6x 10 6x 14 521 40 
10 690 10 558 9x 8 7x 10 7x 14 575 40 
10\°4 575 12 636 10x 9 7x12 6x17 | 950 70 
15 1750 4 471-A 7x 6 6x 10 4x 14 430 30 
15 1160 6 554 8x 7 6x 10 6x 14 535 40 
15 870 8 572 9x 8 7x 10 8x 14 695 40 
15' 690 10 636 10x 9° 8x12 6x17 950 70 
15 4575 12 646 11x 10 9x 12 8x17 1110 70 
20 1750 4 471-A 9x 8 7x 10 7x14 430 30 
} 20 1160 6 554 9x 8 7x10 8x14 535 40 
; fc 20 870 8 644 10x 9 8x12 7x17 1045 70 
| 20 690 10 654 11 x 10 9x 12 8x17 1215 70 
I, 20 575 12 648-A 12x12 9x 14 8 x 20 1305 70 
i 25 1750 4 563 9x 8 7x 10 7x14 560 40 
25 1160 6 556-A 9x 8 7x12 6x17 630 40 
i 25 870 8 646 10x 9 9x12 8x17 1110 70 
i 25 690 10 744 11 x 10 9x14 8x 22 1530 120 
j 25 575 12 748 12 x 12 10 x 14 9 x 20 1700 120, 
\ 130 1750 4 573 9x 8 7x 10 7x14 “640 40 
380 1160 6 574-A 11x 10 8x 12 7x17 720 40 
| 30 870 8 646 11x 10 9x 12 9x17 1110 70 
30 690 10 744 14x 12 10 x 14 8 x 22 1530 120 
30 575 12 747 14 x 12 10x14 | 9x20 1700 | 120 
40 1750 4 651 11x10 8x 12 6x17 1125 70 
40 1160 6 636-A 11x 10 9x 12 9x17 1080 70 
i} 40 870 8 658-A 12 x 12 10x 14 9x 20 1470 70 
A 40 690 10 748 14x 12 11x 14 11 x 20 1700 120 
| 40 575 12 T5000 12x 12 12x 14 12 x 20 1580 120 
| 50 1160 6 636-A 12 x 12 11x 14 9x 20 1080 70 
50 870 8 658-A 13x 12 12x 14 41x19 |. 1470 70 
50 690 10 758 14x 12 14x 14 13x18 2070 120 
fT m4 )* 150 575 12 856 16 x 13 13x 18 12x 22 ‘2610 200 
bt 40°, 60 Cycle, 2200 Volts* 
1 15 1750 4 563 7x 6 6 x 10 4x14 560 40 
i 15 1160 _ 6 574 L Bacay 6 x 10 6x 14 645 40 
20 1750 4 591 9x 8 6x 10 6x 14 724 40 
} 20 1160 6 646 9x 8 7x12 5x 18 1110 70 
20 ‘870 8 648 10x 9 8x12 7x17 1175 70 
Fe D5 1750 4 645 9x 8 6x 12 5x 18 1085. TF 170sen, 
25 1160 6 654 9x 8 7x12 6x17 1215 70 
| 25 870 8 656 10x 9 9x12 8x17 1280 70 
25 690 10 756 _ 11x 10 9x 14 8x22 | 1840 120 
i} 30 1750 4 645 ii x 10 6x 12 6 x 18 1085 3 10 py 
i 30 1160 6 654 11x 10 8x12 7x17 1215 70 
4} 30 870 8 656 11x 10 9x 12 9x17 1280 70 
i} 30 690 10 758 14x 12 10 x 14 8x22 1920 120 
i 30 575_|__ 12 766 14x12 10 x 14 9 x 20 2060 120 
40 1750 4 655 11 x 10 8x 12 6x17 1425 | 70 
40 1160 6 658 11x 10 9.x 12 9x17 1470 70 
; 40 870 8 754 12x 12 10 x 14 9x20 1750 120 
40 690 10 766 14x 12 11x14 11 x 20 2060 120 
40 575 12 768 14x 12 12x 14 12 x 20 2150 120 
1 50 1160 6 754 12 x 12 11x 14 9x 20 1750 120 
i 50 870 8 766 13x12 12x 14 11x 19 2060 120 
. 50 690 10 856 16 x 13 12x18 11x 22 2430 200 
50 575 12 856 16 x 13 13 x 18 12 x 22 2430 200 
hee 2 PPROX.NET Wr. Lzs, pee : 7 PPpROX, NETWT.LBS. 
H.P. | Rpm. at | Poles No. B Add for H.P. | Rpm. at | Poles Noes B ~ Add for 
ext = __| selec Faiieesie |, [Pat tend | Motor aitess® 
40°, 60 Cycle, 220-440-550 Volts. For Direct Connected Service : 
5 | 3450 2 231 135 17 20 | 3450 2 | 463.5 385 30 
7144| 3450 | 2 241 165 17 25 | *3450- | 2 | 473.5-Al. 450 30 
10 3450 2 351 208 31 30 | 3450 2 | 473.5-A| 450 30 
f 15 3450 2 371-A | 300 31 50 | 1750 4 | 651 1125 70 
**50 | 1750 4 | 659-A | 1525 70 
ge ES 





*All voltages listéd are far either 2 or 3-phase, except'550 volts which are for 3-phase only. 
{Dimensions specified are in inches and refer to the diameter and face respectively. ° 

: i tPulleys require special offset hub in most cases. Pulleys-of wider face require special shaft extension. 
: ii We will not, under any clcumstances, guarantee motors operated with pulleys smaller than listed above. 
\ oe §These figures do not Sip okponae actual dimensions of manufactured pulleys. When paper pulleys are 
: ff desired manufacturer should be consulted. These pulleys require special shaft: extension. 

j ' {tFrame classes 200, 200-A, 300 and 300-A are furnished with bedplates; frame classes above 300-A 

| are furnished with slide-rails. **2200 Volts. 
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TYPE CS SQUIRREL-CAGE MOTORS—Continued 


RATINGS 50° 


PAPER PULLEYS FOR 2-BEARING MOTORSt 
For STANDARD SHAFT EXTENSION MECHANICAL Approx. NET Wr., LBs. 


Approximate SPECIAL Limits$ Add for 
Rpm. STANDARD Min. x Max. Min. x Max. Bare Bedplate or 
Horsepower Full Load Poles. Frame No. Dia. X Face Dia. Face Dia. Face Motor Slide Rails** 
60 Cycle—220-440-550 Volts, 2 and 3-Phase* 
3 1160 6 224-A 4x4 ae xO Sx 10 129 17 
3 870 8 328-A 5 x 4% 4 x 9 er x12 178 23 
5 1750 4 222-A 4x4 4x5 are, 10 124 17 
5 1160 6 244-A 5 x 4 Swrex eS 4 x10 179 17 
5 870 8 352-A Gixas 4x9 31x 12 218 23 
7% 1750 4 240-A S Xp Six § 4 x10 162 17 
7% 1160 6 352-A 6 Xo 415x 9 45712 218 23 
7% 870 8 364-A s T'S 6 5 ox 89 419x 12 270 31 
10 1750 350-A 6x5 & x. Y Ae az 211 31 
10 1160 6 364-A 7x6 oO eet, Sees 12 27 31 
10 870 8 462-A ti=G G =x-10 Sees 390 30 
15 1750 4 362-A Lax. 6 x 9 416x 12 250 31 
20 1750 + 453-A CHxV6 5 16x 10 5 pads: 370 30 
25 1750 4 461-A 8x7 6 x10 5 gx 13 380 30 
25 1160 6 556-A 9x8 et ee AE 6 x15 630 40 
30 1750 4 471-A Six is 7” x10 foe Le. 430 30 
30 1160 6 556-A 10 x 9 8 x12 PASS 630 40 
40 1750 4 563-A 9x8 7 14x 12 6 14x 15 633 40 
40 1160 6 582-A 11 x10 Oy a) 12 8 x15 755 40 
50 1750 4 583-A 10 x 9 Se 12 x 1S 768 40 


*All Voltages listed for either 2 or 3-phase, except 550 volts which are for 3-phase only. 
+Dimensions specified are in inches and refer to the diameter and face respectively. 
tPulleys require special offset hub in most cases. Pulleys of wider face require special shaft extension. 
We will not, under any circumstances, guarantee motors if operated with pulleys smaller than those listed above. 
§These figures do not represent actual dimensions of manufactured pulleys. When paper pulley is desired manufacturers 
should be consulted. These pulleys require special shaft extension. 
**Rrames 200-A and 300-A are furnished with bedplates. Frames above 300-A are furnished with slide rails. 
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Westinghouse Alternating-Current Motors 


TYPE CS SQUIRREL-CAGE MOTOR—Continued 


OUTLINE DIMENSIONS—40° 
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Kivoiy Foot DiMENSIONS IN INCHES CORRESPONDING TO LETTERS 
iS a Shaft EYWA GROOVE Travel * GIVEN IN OUTLINE VIEWS 
rame NO. Dia. | on ads 
Width | Depth/L’ngth| Width|Depth| Base | A | AA | AB | AD | AF |AG**] AJ | AK | AL | AM 
220. to229 |1 | 34 | sy | 233 |i%| * | 23% |18%/11 | 734| 3%) 9 | 9s; |1235|... | 235 | 1336 
220a to 229a 3 w% | 2ts | iss | * 7%) 334 | 9 $41 1244| ... | 24% | 1346 
230 to 239 4) me 12 lin] * 8 3%, | 9 93311234] ... | 3x | 1314 
240 to 249 4%) [2H | in| * 846 | 3f¢ {12 | 10%5 | 1534] ... | 324 | 1634 
_240a _ to 249a ¥e_| _'s_| 236 | dvs | * | 2% | 21 [14 | _ 856) 3%4 | 12} 1176 | 1574 | _... | 334 | 1634 
320 to 329 1 |e ik | 79g | 348 | 7536] 7938 | 1382 | 222 | ae | 1988 
5 8 43 az A | 95 2 is Z eee 
320a to 329a % | % | 4ig|is| * 834 | Sy | 92611134 | 1384 | 222 | 27 | 1482 
350 to.359 =| 144 | Ye | 4% | 2% | ie | * 944 | 344 | 1236] .11 vy] 1634] ... | 348 1734 
350a to 359a Dei) agi) Seg) de Gaim 108 | Sx | 1234 | 1274 | 1634 |... | 338 | 17% 
360a to 369a % 245 4% lz; * 10% sie 12% 133% 16% ece 333 17% 
ae oe unde} Sit [ig [tang [8 | aig [38 | 108 
440a to 449a | 1 ye | py | 526 | ive | we | 426 | Sse | 13% | 124%) OH | 1114] 15H | 4% | 52% | Sxy | 1054 
450 to 459 1 % | 38 | 5% | lve | we | 44 | 31xe| 1354] 1294] OH | 1136] 1543 | 434 | 534 | 334 | 16% 
450a to 459a | 17 ve | ge | 596 | lve | ee | 4) | 32s% | 1354] 1232] Of | 1134] 16% | 444 | 534 | 334 | 1056 
400 __to469 | 1% | % |__| 5% | Ase | sz | 446 | 32ye| 1556] 12% | 648 | 1324 | 1637 | 445 | S34 | 434 | 1896 
460.5 to 469.5 | i: #3 | Me | 55 | Ite | ay | 416°] 32x] 155g | 1226 | OF | 1334 | 16x, | 494 | 596 |-4% | 1854 
460a to 469a | 1 we | ® | 55g] ise | 4% ‘| 33 yc | 1594 | 13 ye | Ole | 1334 | 1645 | 446 | 59g | 424 | 1856 
drat dots 198 |_| | 358 || | a8 SRR Sree] Se | aie | ed 
5a to 479.5a! 174 |_ a a5 % 3 a5 6 vs | 153% i 4 | ATe g | 5% 4 | 185% 
540 to549 | 1% | ae H | 5% | 1 | ae | 4 | 32de | 14 13a | 6H | 1124 | 10689 | 424 634 | 334 | 1734 
550 to 559 174 | ve | wt | 5% 114 | & | 4 3345115 11335] 62 | 1216] 1633 | 434 | 614 | 37% | 183% 
550a to559a | 234 | xe | ae | 6% | 1% | w& | 4 37¥4|15 | 145%] 8 1234 | 187, | 454 | 634 | 3% | 1834 
S68, 88. | AL | ESR TE] Bd (RAUS [BRR] | 28] 1H | 8 | oh | 8 
2 +8 e 8 A 95/8 2 72 A 
570 to 57) 1% %s x 5% 1|14%| 3 |4 35H 17. | 143% | 633 | 14% 1# 4% 6% ri 208% 
570.5 to579.5| 1% | re | wt | 5% | 134) wh | 4 3555117 | 149] 644 | 141411738] 43¢ | 614 | 47% | 20% 
570a to 579a 2% Te 3% 6% 1% ee 4 39% 17 153% 8 14% 1935 434 64 4% 2034 
580_to 589 | 1% | ve |_vs | 574 | 14 |_s5 | 4 | S638/17_ | 15 ve} 64 | 14% | 1834 | 484 | 64 | 4% | 2034 
580a_ to 589a | 23,1 % | a | 626 | 1141 ss | 4 404117 11634] 8 1414} 20+] 434 | 614 | 474 | 20% 
580.5a to 589.5a| 234 | x | ss | 6% 11144] & | 4 4014/17 11634] 8 1414 | 20 x | 434 | 614 | 4% 2034 
590 to 500 1% | | & | 5% 114] & | 4 3742119 | 153%] 63% | 1634] 1833 | 437 | 614 | 5% | 2284 
590a to 59a | 234 x vv | 64% 1 114 wt 14 4114 | 19 167%1 8 164 | 20x | 434 | 614 | 5K 1 2234 
Frame No. Bt | BA} BB} BC| BD| BE| BF} C } CA] CB] CC] CD| CF] O | OA | OBt 
220 to 229 "634 | 1335| 135 | 1236| 136 | we | 3x5 | 1211194) 16% | 834|1134| Sye| | 36 | 
220a to 229a 614/133 | 135 |12te| 136 | S| 32 112 | i19elaese| accliise| aml se | a2 | 3 
zo Bas | SHIRE TEE L IA! BSE lH [US liee) Bylng) ge1 a) g | 
240a to 246a 614113. | 12% |123¢| 146 | Se | 328 112 | 112] 1634 ae 1143| 3% 2 3 % 
250 to 259 6411345) 1x¢ [12% | 14 | “1134 | 1634 | 834 11134 | 9341 5% 1 6 | oe 
320 to 329 15% 173 13 i4ge| 130 = ag is 14" | 204 10% 145) 954 af 32 u 
320a to 329a 734 | 17% | 184 | 1434| 136 | x | 434 |15 [14 [20 | 10% 1434] 954] 3¢ | 5] x 
350 to 359 7341 1734| 136 | 1434] 144 | se | 434 [15 | 14 | 2034] 10%] 14341 95¢| 3¢ | 52 1 
350a to 359a 73% | 173%] 13% | 1434] 134 | s& | 434 |15--114 |2017110%| 1414] 954] 3¢ | % 1 
360a to 369a 724) 1794] 136 | 1436] 136 |] oe | 424115 ]14 | 2034] 10% 11414] 954] 3¢ | 56 | & 
370a to 379a 746 | 1734| 196 | 1496] 134 | ve | 494 [15 | 14 | 2034 | 107411434] 954| 34 | Sg | oe 
440 to 449 9 | 2034] 1x6 | 17% | 1146 | 4 | Ox | 18% 11724] 26 }133¢]20 [1117] 3¢ | 34 | Ig 
440a_ to 449a 9 | 20%) 1ye | 1796 | 124 | 34 | Ore 118%) 1714 | 26 | 1384) 20 | 1194 | 3g | 9g | 
450 to 459 9 12014] Ive | 175%] 146 | 34 | Ore | 1844] 1734] 26 | 133¢)20 |1144| 3 | % | 
450a to 459a 9 | 20%] 1x5 11754] 134 | 14 | Oye | 1836] 1734|26 |133¢]20 |1134| 3¢ | % | % 
__460 _ to 469 9 | 2034] 135 | 175% | 136 | 34 | ose 11814] 17%4¢|26 113% 20 |113¢| 32 | 32 | %% 
460.5 to 469.5 9 | 204] ive | 1754] 146 | 34 | O& |18%)17%|26 1133%|20 |114%| 3 | 3% | % 
4602 to 469a 9 | 20%] 1x6 11754] 144 | % 6x | 1846 1714126 | 1334/20 |1114] 34 | & | 
470a to 479a 9 120144] 1x6 [1754] 13% | 14 | 6 | 182611714 |26 |133¢}20 | 1114) 3 a | % 
470.5a to 479.Sa 9 | 2035| 13, | 1754 | 136 | 14 | 6s | 184411734] 26 11334120 |113¢] 3% | % 
5 3 aoe: 5 1 o 5 3 1 37 T 3415 wae 
es ee a ee a 
Seo, tose’ ios lagelinlae| ie] #88 laetaselaalionla [BH BB] g 
“4| 2476 2B 78 78 % “A “A 8 re 8 a 
__560a__to 569a 103% | 24s | 194 | 2141 154 | x | 84% | 2044 | 2034 | 3144 | 1554 | 24 112] % | % I % 
570 to 579 1034 | 24s | 154 | 2114] 154 | s& | 83% {20% | 2034 | 3134 | 15% | 24 1123951 KTR) % 
570.5 to 579.5 1034 | 24z%| 156 | 2114] 15g |] we | 836 | 20% | 203413114] 1534] 24 |1281 BHI] KR) KB 
SoS iso" [tage] 45 AREA |e Lae 30 aes angst Ba | 8 | 
10% | 2476 |_1% 8 -8% 14. 8 4 8 16 & 8 
580a__ to 589a 1034 | 2435| 154 | 2038] 154 | xe | 834 | 20% | 20341 3124 | 15% |24 112381 K% | Rl 
Soo io son* floss 24m | tg [at] tee |e | ats [aoe declan ieee | 8 |B | 
r 1034 & % 8 & | 2014 4, 4 8 Kw 
500a_ to 500a 1034 | 24y5! 154 :1 2038! 154 | | 934 | 3014! 20361 313¢ 1 153¢1 24 li2dkl oe | og 1 


*One groove in center of frame. 


See cut, 


{May be necessary when motor is used without bedplate or slide-rails, 


{This dimension will never be exceeded. When exact dimensions are required liners up to #y inch may be necessary, 
**This dimension to center line of shaft extension, 2 pt i 
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TYPE CS SQUIRREL CAGE MOTORS—Continued 


OUTLINE DIMENSIONS—40° 
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K Foor Max. DiMENSIONS IN INCHES CORRESPONDING 10 LETTERS 
Gene Nd: Shaft ES WAZ Groove |Travel GIVEN IN OUTLINE ViEWS 
ia, on 

Width | Depth|L’ngth|Width | Depth} Base} A | AA | AB | AD | AF |[AG**] AJ | AK | AL | AM 
630 to 639 2% Ys rc 64) 1% U9 53% | 375% | 1644 | 1433 134% | 183 5% 7% 15 20% 
630a to 639a 2% Re} 4 844 | 13% 3a 534 | 4244) 1614/1635! 9146]13% | 21 534 744 1% 20% 
640 | to 649 2% ¥e I 6% 1x5 vr 534 3954 | 1814 | 1543 1534 | 19% |] 53% | 7% | 23% 225% 
640.5 to 649.5 | 2% | ve _|_ve_|_ 676 | lve | vy | 534 | 3994} 1874] 1545] 8 | 1546 | 194%] 53¢ | 736 | 236 | 2256 
640a to649a | 2%) | 4 | 8M] Iie | we | 534 | 4446 | 1836] 17 | 934 | 1534 | 22%] 534 | 716 | 2% | 225% 
650 to 659 2% ve vs 6% | 1% 4 534 | 4154 | 2044 | 16322 1734 | 2043 | 536 | 734 | 25% 2454 
650.5 to 659.5 | 2% Sy xr 6%) 1% 534 | 4154 | 2044 | 1633 1714 | 20% | 53g | 734 | 256 | 245% 
~050a__to 659a_| 2% | t¢ | 74 | 84 | Ive |_ vy | 594 | 4646 | 2024 | 18¥6)_934 | 1734 | 23% | 538 | 736 | 294 | 245% 
660 io 669 2% pa vs 6%| 1% aa 534 | 4354 | 22144/17# |] 8 1914 | 214 S% 734 | 2% | 26% 
660a to669a | 27, | tt | 74 | 8'4| 1xve}| wr | 534 | 48% | 2234] 1975] 934] 1914 | 24yy] 536 | 716 | 256 | 2654 
740 to 749 2% rd 4% 814] 1% 37 64% 4334 1934 | 1638] 914] 1534 | 21238 | 5% 744 | 256 | 23 
740a__to 749a_| 3% | 42 |_ws_|_ 8% | 15% |__| 634 | 4634 | 1934 | 1826 | 1034 | 1534 | 2395 | 5% | 714 | 256 | 23 
750 to759 | 274] 34 | 34 | 834 | 156 | we | 634 | 453% | 21341 1798] 91411784 12238 | 5% | 7% 1 25% | 25 
750a to 759a | 33g | 32 7 | 834] 156 | wy | 634 | 4834 | 2184 | 19 x5 | 1034 | 1737 | 243%, | 5% | 714 | 25¢ | 25 
750.5a to 759.5a| 334 | 42 | vy | 8261 152 | x | 644 | 485¢ | 2137 | 19 a | 10%¢ 1734 | 24%] 5% | 714 | 25% | 25 
760 to 769 | 2% | | Mw | 8% 154 | & | 644 47% | 2334 | 1848 | _934 | 1984 | 2328 | 5% | 734 | 25 | 27 
760a to 769 33% Prd 2 873) 154% ay 6% | 50% | 2334 | 209; | 1014 | 1934 2534;| 5% 1% 2% 27 
760.5a to 769.5a| 334 43 sy 8%| 1% 7 644 | 50% | 2334 | 20x | 1014 | 1934 | 253 | 52% 74% | 2% 27 
770.5a to 779.5a| 334 22 aa 81441 1% ax | 634 |.52% | 2334 | 21 ¥¢ | 1014 | 1984 | 2634, | 5% | 71% 2% | 27 
850_to 859_| 376 |_té_|_¥s | 10/4) 2 | as | 5 | 4876 | 22%4 | 186} 12 | 1834 | 235%] 736 | 914 | 256 | 27% 
&50a to 859a 3% u 3s 2 2 red 5 53% | 2284 | 192 1314 | 1814 | 2624 | 74% 9% 2% 271 
860 to 869 3% #R yr | 1034 | 2 xa 5 50% | 2434 | 1935] 12 2034 | 2475 | 714 | 914 | 256 | 2914 
860a_ to 869a | 3% | $8 | x [12 | 2 Yx_|_S__| 559% | 2434 | 2048 | 1334 | 2034 | 2744. | 734 | 914 | 254 | 2014 
860.5a to 869.5a| 324 | 3 | ve 112 | 2 ts | 5 | 559% | 243% | 2038 | 134 | 2014 | 2748 | 7% | 934 125% | 2916 
870a to879a | 3% | 4 | fs 112 | 2 wz | 5 | 57% | 2434 | 2138 | 1334 | 2014 | 2828 | 714 | 914 | 25 | 2016 
8$70.5a to 879.5al 374 14 vs 112 2 & | 5 57% 12434 121 48113161 2044 128th 1 716 1 914 | 25¢ | 2014 
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Se 
Frame No. Bt BA | BB | BC | BD} BE BF |} C -} CA | CB | CC} CD| CE| CF O OA | OBT 






































630 to 639 13 3144] 1% | 25 ye] 134 xs 634 | 26 24% 38 19 |30 dé 164| 1 1 2 
630a to639a | 13 3144) 1% | 25%] 1% Ys 674 | 26 2414 | 38 19 | 30 a 16%| 1 1 

640 to649 113 | 31341 17% | 25%] 184 | oy oH 26 | 2434/38 | 19 130 |>~22 |1e%l10 |1 34) 
640.5 to 649.5 }13 | 3134) 1% | 25ys| 134 | we | 634/26 | 243%] 38 19 |}30 |. 1644] 1 1 4% 
640a to 649a | 13 3144) 1% | 25K] 1% ve 634 | 26 2414 | 38 19 | 30 ae 164] 1 1 % 
650 to 659 13 3144) 1% | 25%] 184 |- & 634 | 26 244% | 38 19 | 30 4 164%) 1 1 4% 
650.5 to 659.5 |13 | 3114] 1% | 25ye| 134 | we | 644126 | 2414138 | 19 |30 | 2: |16t¢]1 114 44 
650a_to 659a_|13_| 3134 | 1% | 254| 184 | | 6%|26 [2412/38 | 19 |30-| 2: |i63}1 |1 | 34 
660 to 669 13 3144) 1% | 255] 134 te 632} | 26 24% | 38 19 |30 . 16%] 1 1 4 
650a to 669a 13 314%) 1% |25% 137 28 633) 26 2414 | 38 9 0 164%] 1 1 4% 
740 to 749 1514 | 365% | 24% | 29%) 2% 38 97; | 30 28% 4044} 22 }31% 11 1835 | 114 4h <4 
740a_to 749a_| 15%4 | 3624 | 214 | 29ye| 24 |_94_|_9v6|30_ | 2854) 4030) 22 | 3134] 11 [18%] 114 | | % 
“750 to 759 =| 1534 | 3654 | 234 | 293% | 234 | 36 | Oxe]/30 | 28%) 40%4| 22 131141 11 |183%|1% | 8 | 34 
750a_ to759a_} 1534 | 3654| 214 | 207% | 234 | 34 | 9x5130 | 2834] 4035] 22 | 3144] 11 | isve| 117 | | 32 
750.5a to 759.Sal 1534 | 3694] 234 | 2075] 254 | 34 | 9% |30 | 2834/4014] 22 | 3135] 11 J 1sh| 13g] | 3% 
760 to769 | 1514 | 3654| 234 | 201%| 214 | 34 | On| 30 | 2854| 4044) 22 |31%¢| 11 | iste] 132 | | 8% 
760a to 769a 1514 | 3654) 214 | 2935 | 24% % 9x5 | 30 2834 | 40144| 22 | 31% il 183% | 144 84 
760.5a to 769.5a| 1514 | 3654| 234 | 2974] 234 | % | O¥s]30 | 2836/4014] 22 13134] 11 | 183;] 114 if % 
770.5a to 779.5a| 1514 | 3654| 234 | 3434] 2314 | 34 | 9% 130 | 2834 | 4014] 22 | 313g] 11 | 184%] 134 it af 
850 to859 | 1734] 42%] 3 3434] 234 | ve | 12% | 3414 | 3334 | 47 26 | 37 12/21 | 136) t | % 
850a_ to 859a | 1794 | 42ye| 3. | 3434| 234 | ve | 1234 | 3424 | 3344147 | 20 137 | 12 | 21 | 14 re 
860 to869 11754 | 42%5| 3 | 3454 | 25¢ | te | 125¢| 343¢| 3334147 | 26 137 | 42 121 | 138 i 
860a to 869a | 1734 | 42¥¢| 3 | 3436] 2% | xe | 1246] 3434 | 3334/47 | 26 137 | 12 121 | 136] 3] & 
&60.5a to 869.5a| 1734 | 42y5 | 3 3434) 244 ys | 123% | 3414 | 33 | 47 26 | 37 12 }\21 1% } 34 
&70a to £79a |1734|42y| 3 | 34386) 214 | xe | 12% | 3434 | 334 | 47 26 | 37 12 |21 | 146 4 
870.5a to 879.52! 1734 | 4241 3 34% 1 24% ds 11241 3414 133141 47 26 137 12 121 1% 84 





{This dimension will never be exceeded. When exact dimensions are required liners up to #y inch may be necessary. 
tMay be necessary when motor is used without bedplate or slide-rails, 
**This dimension is centesline,ofsshaft extension. 
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TYPE CS SQUIRREL CAGE MOTORS—Continued 























OUTLINE DIMENSIONS—50° 
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Z ' Sha Rails fr 600 f ies he See d I j 
ae ray 4 furan fabs) 2 sey $ Pe ee AMEE 
Fic. 2 
: Keryway Foor Groove |DiMeEnsrions 1n INCHES CORRESPONDING T0 LETTERS GIVEN IN Outing Views 
Frame No. Fig. = : i é Maximum ‘s eee 
. * | Width | Depth | Length} Width | Depth crass on| A | AA | AB | AD | AF |AG*+] AJ | AK'| AL] AM 
ase i 
“220a to 229a 1 1% is 4% 235 | 135 - 2% |19 411 75%) 334) 9 984/124] . 24)13% 
.240a to 249a 1 14% vs \% 228 | 14 z, 2% {21 #114 854) 334/12 |11%)15% 3% 1634 
320a to 329a 1 154 % \¥% 4% | 1+ . 2% = |2234)12 834] Sze] 924/1136]1334) ...) 255)1434 
350a to 359a | 1 | 154] % | 4% | 4K lig| * 214 |2532115 |10s4| Ss4/1244|12 M1104] ...| 348/173, 
360a to 369a 1 1% ¥% \% 4%)14] * 244 (2634/15 1043) 534]1214)133¢)1634) ...| 3428/1734 
450a to 459a | 1 1% ve & 5% | 145 aa 4g  |32355/1354)1228) 632/1114/164) 41%) 534) 3141165% 
460ato460a | 1 | 1% | te | de, | 554 | 1m | ae | 434 [33 Bli55el13ee| ottl13%¢l1644] a%cl 594] 41glisse 
470a to 479a | 1 1% ae te §5% | 14% ay 444  1343/1554)/1338) 642)1344/17%| 4%) 534) 414/1854 
550a to 559a 1 2% ts vs | 6% 11% oy 4 37MBI15 11456] 8 |1214)185%] 434) 614) 37%)1834 
560a to 569a 1 2% 3% vs 6%11%1 4 3844)15 1535 8 |1214)193] 434] 6144) 3% 1834 
570a to 579a 1 .| 2% ve as 6%|1%1 & 4 39YBI17 155%) 8 11414]195%] 434) 614) 47%%)2034 
580a to 589a- 1 2% ¥s a 6%),1% 5 4 4016)17 1676] 8 1414/2034] 434] 614) 4742/2034 
630a to 639a 2 2% H 4% 84114 Sr 534 [4214/16 75/1035] 914/13 14)21 x4] 534] 71K) 154]205% 
640a to 640a | 2 | 2% 1 He | 4 | 8% | ive | we | 534 1443411835117 41 93511534122 Al 534] 7141 234)225¢ 
Fi DIMENSIONS IN INCHES CORRESPONDING TO LETTERS GIVEN IN OUTLINE VIEWS 

Frame No. Ne a 
Bt | Ba | BB | Bc | BD | BE | BF | c | ca | cB | cc | cd | cr| o | oa lost 

220a to 229a 1 64% | 13a] ive 112%) 1% py 3x5 | 12 1134| 1034] 83¢|11%| 88%| %) ’I 

240a to 249a 1 644 | 13s | 1x | 1246] 14% | ye | See | 12 |: 1134 | 1634] 834] 1114] 83%] 5 | | 
320a to 3298. 73% | 1734]. 13% |] 143% | 1% vs | 434 | 15 14 20 10% | 1434 | 9%] 3% | 41% 
350a to 359a 1 734 | 1736 }|- 134 | 1434) 1% vs 434 115 14 2014 | 10% | 1444 | 954] 34 | 5 ve 
360a to 369a 1 73411734] 134 | 143% |] 13% | xe | 434 «| 15 14 20% | 10% | 144%] 954) 34] 5441 FG 
450a to 459a 1 9 20%| 1% | 1754) 1% 4% Oy | 184%) 17% | 26 1334 | 20 114%) %|%1% 
460a to 469a i 9 20144) 1x% 11754] 1% A 675 | 184%] 17% | 26 13.34 | 20 114) 4%] %|% 
470a to 479a 1 9 204%! 1% 11754) 1% Y% 6x5 | 18%)17% | 26 1334 .|.20 114%) 4%] %|% 
550a to 559a 1 1034 | 2435 | 154 | 21%] 1% xs 834 | 20% | 203% | 314% | 15% | 24 1233} %)1 K%|% 
560a to 569a 1 1034 | 2435] 156 | 214] 15% ts 83% | 20% | 2034 | 3114 | 1534 | 24 12348] %| K|% 
570a to 579a 1 1034 | 2435 | 156 | 20 1% vs 83% | 2014 | 203% | 3114 | 15% | 24 122) %!1K%|% 
580a to 589a Peale 1034 | 244% | 154 | 20: 15% fs 83% | 2014 | 203% | 311% | 1534 |.24 1233) %| Rl % 
630a to 639a 2 13 314%] 1% | 25. 1% os 64 | 26 24% | 38 19 30 16%)}1 1 % 
640a to 649a 2 13 31 4 i |25%\| 1% ie 674 | 26 24% | 38 19 30 16K \1 1 % 


*One Groove in center of frame; see cut. 

{May be necessary when motor is used without bedplate or slide rails. ‘ 

This dimension will never be exceeded. When éxact dimensions are required liners up to #;’’ may be necessary. 
**This dimension to center line of shaft extensjon. 
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WOUND-ROTOR INDUCTION MOTORS 


TYPE CW FOR CONSTANT AND VARYING-SPEED CONTINUOUS 
DUTY SERVICE 


TYPE Cl FOR VARYING-SPEED INTERMITTENT SERVICE 
2 AND 3-PHASE 





TypE CW Moror, CrLasseEs 600 To 800 INc. SHOWING ROLLED 
STEEL FRAME CONSTRUCTION AND ONE-PIECE BRACKETS 


Type CW 


Westinghouse type CW wound-rotor induction 
motors are designed for both constant and varying- 
speed continuous duty service, and are recommended 
wherever strong starting effort with small starting 
current is required. The line is very complete, 
consisting of all commercial ratings, one-half horse- 
power and larger. 


These motors find extensive application in driving 
compressors, plunger pumps, positive pressure 
blowers, hoists requiring a continuous duty motor; 
in shops where many machines are operated by one 
motor through long shafting and belts; and wherever 
it is necessary to bring up to speed loads requiring 
heavy starting torque on power lines where close 
voltage regulation is imperative. Every effort is 
made to reduce the diameter and weight of motors 
to a minimum, a feature that makes these motors 
especially adapted for quick starting, stopping, and 
reversing. Heavy starting torque with low starting 
current is obtained by inserting resistance in series 
with the rotor windings when starting the motor. 
As the motor attains speed, the resistance is grad- 





10-HorsEPOWER Type CI Motor SHOWING FRAME 
CONSTRUCTION OF SMALLER SIZES 


25 AND 60 CYCLES 


ually cut out of the circuit by means of either a 
manually operated or an automatic starter furnished 
with the motor. 

For varying-speed service a controller with re- 
sistors is furnished to obtain continuous operation 
on any running point from one-half to full speed for 
either blower or constant torque service. 

In general, the construction of the type CW 
motors of the larger sizes is the same as that of the 
type CS, and of the smaller sizes as that of the type 
CSA. 





Type CW Two-SPEED OIL WELL Motor 


Information relative to installations requiring 
modifications of type CW motors, such as vertical, 
back-geared, or conduit-wired motors, or motors 
with special dust protection or forced ventilation, 
can be obtained from the Company. 

Type Cl 

The Westinghouse type CI wound-rotor motor is 
especially designed for heavy duty on cranes, hoists, 
elevators, drawbridges, roller lift bridges, railway 
turntables, transfer tables, etc., and is adapted, 
both mechanically and electrically, to meet the re- 
quirements of this severe intermittent, varying- 
speed, reversing service. It is suitable for heavy 
duty on all machines where the operation consists 
of successive periodic cycles requiring high-starting 
torque. 

Careful attention has been given to the reduction 
to a minimum of overall dimensions and weight, 
making this motor especially suitable for use on 
cranes where headroom is often the limiting feature 
and for other applications where space and weight 
are important considerations. As the rotor is small 
in diameter the flywheel effect is small, which is 
essential in motors for this class of service, where 
quick starting, stopping and reversing are required. 

These motors have the same sturdy construction 
as described for type CS and CW motors, the frame 


classifications being the same as for the type CW. 
3300—5 
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SYNCHRONOUS MOTORS 


TYPE G—40 TO 350 H.P. 2 AND 3-PHASE 60 CYCLES 
220, 440, 550, 1100 AND 2200 VOLTS 
TYPE E—90 TO 1500 H.P. 2 AND 3-PHASE 25 AND 60 CYCLES 


220, 440, 550, 1100 AND 2200 VOLTS 


The torque developed during starting is approxi- 
mately 25 per cent of full load and is sufficient to 
meet light starting conditions, such as usually 
obtain with centrifugal pumps, reciprocating pumps 
having by-passes, compressors with unloading 
devices, etc. Simplicity and ruggedness of con- 
struction, economy in operation and maintenance, 
and moderate first cost are features of these motors. 

Excitation—The collector end of the shaft is 
extended for the exciter pulley. Direct-coupled 
exciters can be attached to all motors if desired. 
The standard excitation voltage is 125. 

Method of Drive—These motors can be direct- 





Type G Motors WitH PEDESTAL BEARING 


Type G 

Westinghouse type G synchronous motors form 
a desirable means of driving pumps, fans, compres- 
sors and similar machinery, because in addition to 
driving the mechanical loads these motors can be 
used to raise the power’factor of the circuits on 
which they operate. Raising the power factor 
increases the capacity of transformers and trans- 
mission lines, gives better voltage regulation and 
therefore causes lower rates for central station 
energy. 

These motors start as induction motors, auto- 
starters being used for this purpose. After reaching 
full speed the motor runs on its synchronous wind- 
ings, field excitation being furnished by a small 
direct-current generator either belted to the gener- 
ator shaft or mounted on it. 





SELF-STARTING SYNCHRONOUS MOTOR 


connected, belted, or geared to the driven machine. 
Each belted motor is provided with a non-binding 
ratchet device for adjusting the belt tension. 


Type E 


Type E, self-starting, synchronous motors are 
extensively used for constant-speed service where 
starting conditions are moderate, such as for driving 
compressors, pumps and large blowers. The elec- 
trical features of this line are similar to those of the 
type G, 

The type E machines can be made to operate not 
only as synchronous motors but also as synchronous 
condensers, that is, they can be operated to improve 
the power factor of the circuit. A starting panel 
and a type Q auto-starter switch or a set of three 
interlocked switches can be supplied with each 

f motor. Suitable measuring instruments and switches 
Type G PEDESTAL BEARING Motor WITH 
DirEcT-CONNECTED EXCITER are mounted on the panel. 
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HEADSTOCK EQUIPMENTS FOR WOOD-WORKING 
LATHES 


¥g H.P.—Alternating Current—Three-Phase, 60 Cycles, 110-220 Volts 
¥g H.P.—Direct Current—115-230 Volts 





D.C. Heapstock Motor 


The Westinghouse headstock equipments com- 
prise a safe, simple and efficient means of driving 
wood-working lathes. They replace dangerous and 
unsightly belts, facilitate control, and increase the 
efficiency of the machines. These features have 
brought about the extensive use of the headstock 
equipments in practically all classes of wood- 
working plants, such as pattern shops, furniture and 
piano factories, and wood specialties shops; as well 
as in shops and manual training departments of 
schools and colleges. 


The quality of the work and production is greatly 
increased by this method of drive as it enables the 
operator to use exactly the right speed for the 
particular piece of work in hand. The tool being 
under perfect control, there is no fluctuating change 
in cutting speed due to belt slippage, such as is the 
case with belt-driven lathes. 


’No available time is wasted changing belts and 
adjusting machines to obtain various speeds A 
small movement of a conveniently situated con- 
troller handle gives 
the proper speed for 
any depth of cut, or 
for any diameter of 
stock’ up to the 
capacity of the 
lathe. 

Elimination of 
belts insures added 
safety for the work- 
men, and a better lighted and more sanitary shop. 

There is no delicate mechanism requiring frequent 
attention. Occasional inspection and lubrication 
will keep the apparatus in good condition almost 
indefinitely, Construction and design are such that 
successful operation is assured even with hard usage 
and unskilled handling. 

Each equipment consists of a motor and a con- 
troller, specially designed for the service. The 
operating circuit may be either alternating current 
or direct current, the apparatus differing to conform 
to the characteristics of the circuit. 





A.C. HeapstocK Motor 


Alternating-Current Equipments 


Motor-—This is a special, four-speed, ball-bearing 
motor mounted on the top of the lathe. 

Speed Adjustment—Motor speeds approximately 
575, 1160, 1750 and 3450 revolutions per minute 
at full load are given by the four running points of 
the controller. 


The controller is mounted 
in the leg of the lathe and is 
operated by a handle which 
projects through an opening 
in the leg. A cover held by 
latches completely protects 
the control mechanism. 


Dynamic braking effect for 
slow-down is obtained by 
throwing on the next lower 
speed. The motor should be 
brought to the lowest speed 
before being finally stopped 
by the handwheel. 





D.C. CONTROLLER, 
COVER REMOVED 


Direct-Current Equipments 


Motor—An adjustable-speed, commutating-pole 
shunt-wound motor is supplied for this service. It 
is mounted in the same manner as the alternating- 
current motor, and resembles it in general con- 
struction. The commutator end bracket is provided 
with two covers which may be removed for inspecting 
commutator and brushes. 


Speed Adjustment—Adjustable motor speeds are 
obtained through field control and range from 600 
to 3000 revolutions per minute. 


The controller is very simple 
in construction and is designed to 
be operated successfully by the 
most inexperienced operator. It 
is mounted in one leg of the 
lathe and is completely enclosed 
by a cover plate furnished by 
the lathe manufacturer to suit 
his particular construction. 

Dynamic braking insures an 
automatic, quick, and positive 
stop in all cases as soon as the 
line circuit is opened. 

Complete information regard- 
ing this equipment furnished 
on request. 





A.C. CONTROLLER 
CovER REMOVED 
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LOOM MOTORS WITH WASTE PACKED BEARINGS 
14 TO 2H.P., 1750 AND 1160 R.P.M. 


The Westinghouse Loom Motors are specially 
designed for individual geared loom drive for which 
ordinary standard motors are not suitable. 

These motors operate on alternating current and 
are of the squirrel-cage induction type, which is 
particularly suitable for this service because of the 
simplicity of construction. They are built with 
low starting torque for continuous running, or with 
high starting torque to start and stop with the loom. 





Pia 


us EERE: 5 


DRAPER AUTOMATIC Loom DrivEN By A %-H.P., 4-POLE, 
CONTINUOUSLY RUNNING, OPEN Loom Motor 

Frame—The cast iron frame is circular in form 
with the interior ribbed to hold the primary core. 
The feet are slotted making it easy to mount the 
motor. The brackets are open or totally enclosed 
and are interchangeable. They can be arranged 
for floor, wall or ceiling mounting. 





STATOR CORE AND WINDING 


Stator—The stator windings are threaded into 
partially closed slots, insulated with specially treated 
cloth of high insulating value. After winding, the 
core is thoroughly dried and impregnated with 
insulating compound and baked, forming a moisture 
and stress-resisting unit. 

Rotor—The core is made up of iron punchings 
riveted together under pressure. Each slot contains 
two conductors of copper strap, swedged over the 





14-H.P., 4-PoLE Loom Motor 
face of the end plate in opposite directions, insuring 
a joint with low electrical resistance and of great 
mechanical strength. 
Bearings—Bearings are waste packed. They are 
large and give ample bearing surface. 





ROTOR COMPLETE 


Electrical Performance—On both high and low 
torque motors, the efficiencies are unusually high, 
particularly in view of the varying amount of power 
demanded during the cycle of operation of the loom. 

Control—The type T-2 starter may be used for 
all loom motors where an oil sw.tch and a lever 
operated switch are preferred. The specially en- 
closed snap switch may be used for motors of one 
horsepower and smaller where the voltage and 
phase conditions permit. Type 815 switches are 
used for starting squirrel-cage induction motors 
with full line voltage up to and including 10 hp. 





10 HoRSEPOWER 


Type 815 Quick-MAKE AND BREAK 
STARTING SWITCH 
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MILL AND CRANE MOTORS 
TYPES MCA, MCB, MCOA, MCOB, MA AND K 





TypE MCB ENcLosep Mitt Motor 


Mill Motors 


Types MCA, MCB, MCOA and MCOB—These 
motors are applicable to intermittent service such 
as operating steel mill auxiliaries, cranes, contrac- 
tors’ hoists, mine hoists, railway turn-tables, transfer 
tables, railway lift bridges, draw-bridges, etc. 

These motors are of a special and very rugged 
construction, designed to operate under the most 
severe service and to withstand the mechanical 
shocks to which mill motors are subjected, this 
service is in most cases intermittent. The ideal 
application for this type of motor is for a cycle of 
operation in which the motor for a considerable 
portion of time is accelerating, retarding and stand- 
ing at rest, and the motor seldom operates for any 
considerable time at a fixed continuous load. 

The applications in steel mills where these types 
are most desirable are roll tables, side guards, screw- 
downs, tilting fingers, transfers, lift table mechanism, 
etc., where the periods of operation are short and 
high momentary torques are required. 


Type MA 


Westinghouse Type MA alternating - current, 
high-torque, wound-rotor, steel mill motors have 





“ype K CRANE MOTOR 


been especially designed to withstand the severe 
service conditions in iron and steel mills, brick plants, 
cement mills, etc. The general features of con- 
struction are based on the results obtained through 
long and successful experience with the manufacture 
of direct-current steel mill motors, so that thoroughly 
satisfactory operation is assured. 

Special attention has been given to the production 
of a motor which is simple in construction, able to 
withstand the roughest handling, and capable of 
being repaired in the shortest possible time in case 
of accident. In order to attain these ends the frame 
is massive and dust-proof, the insulation is fireproof, 
the shaft is large, and all parts are accessible. 


Crane Motors 


Type K—Westinghouse direct-current crane mo- 
tors are designed for severe, intermittent, varying 
speed service where high starting torque is required, 
as for driving cranes, hoists, coke-charging machines, 
and applications for which rugged series wound 
motors are best adapted. Many hundred thousand 





Type MA Mitt Moror 


horsepower of these motors are in service and their 
constantly growing use testifies to their excellence. 
Their special features are compactness, reliability, 
simplicity, and ease of inspection and repair. The 
speed and torque characteristics are those which 
have been found to be best suited to the service 
requirements. 

Accessibility is obtained by having a split frame 
easily opened up. Small over-all dimensions permit 
it to be installed in cramped spaces and mountings 
can be made on floor, wall, or ceiling. Uniform heat 
distribution prevents hot spots. 

Where desired electrically-operated brakes can be 
supplied. These brakes are self-contained and have 
no exposed moving parts. 

Complete description of the motors will be 
furnished on request. 


4500—1 








SEI 7 


ah 





1410 


Baldwin-Westinghouse Locomotive Equipment 





January, 1920 


BALDWIN-WESTINGHOUSE TROLLEY AND 
STORAGE BATTERY MINE LOCOMOTIVES 


Spring Saddle Allowing Hand Grips 
Use of Side Frame ofMax —— Pressed in 
imum Strength byHaving Cover Plate, 
afull Length Continuous Bag Re 








i ‘Vauclain Gib Allow. 
Hexogonal Seat Flexible ing Easy Removal 
Sournal Brasses, Sand pout. of Journal Box. 


SheetStee! Barsteel _ Automatic. 
Waterproof / Frame. Screw Locking 
Cover, ' Hand Brake, 


Controller, 










« _ _ BrakeHead Open Construction 
MC.B.Typé and Pins  forVentilation Oiling, 
Broke shoe, Accessible. Inspection,ete. 


OutTsipE Frame BARSTEEL Troittey Mine Locomotive 


Baldwin-Westinghouse mine locomotives are de- 
signed to give continuous service and, therefore, 
maximum production, The two most important 
features of these locomotives are the Barsteel frame 
and the commutating-pole motors with oil-and- 
waste lubricated bronze bearings. Other features 
include accessibility, simplicity, efficiency of opera- 
tion and general ruggedness of design. 

The storage battery locomotive is particularly 
adaptable to gathering service and underground 
haulage, where there are difficulties in erecting and 
maintaining trolley wires and in bonding the rails, 


Divided Field Controller 
Only Two Resistance Notches 
Great Saving of Battery 
Energy. 







Hour Meter. 





ee 


High EfficientMatoy. Bar Steel 
Removal of 
Journal Box. 


For ervi 
Note Accessibility. 


Sand Box. 
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Vauciain Gib | MC. 
Nes anee etl y~— Fyame>Allowing Easy"|——Shoes: 
attevy Service: 


or where wooden rails are used. It is also suitable 
for general work on the surface, by the addition of a 
cab or canopy. Operating under any of the above 
conditions, it is entirely reliable and very easily 
operated. The mining type conforms to the prin- 
ciples established by years of experience in the 
successful application of mining locomotives of the 
trolley type and the construction follows that type 
as closely as possible. 

A complete description of these locomotives will 
be furnished on request. 


Sangamo Amp- SheetSteel Sheet Steel Battery Box 


Weather Proof Does Not Have To Be Removed 
| Cover. To Inspectintevior Parts of 
Locomotive. 
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No. 900 MINE MOTORS 


Handling Bail 


Frame Split to Permit 
Removal of Upper Half 


Suspension Lug 









Spring Latched Covey 

Over Opening for’ 
Inspection of 
Commutator. 


Bronze Axle Bearing 
with Oil and Waste 
Lubrication. 


No. 903 Minr Motor 


Westinghouse commutating-pole mine motors 
have been built to meet the exacting demands of 
mine locomotive service. They are the result of 
long experience in the manufacture of both mine 
motors and street railway motors, and possess all of 
the improvements that have been shown to be de- 
sirable in motors for service of this nature, while the 
general proportions are designed specifically for 
mine locomotives. 

The principal features of these motors are excellent 
commutation due largely to the use of commutating 
poles, a superior system of lubrication, and a gen- 
erally improved mechanical design, especially as 
tegards ease and rapidity in installing and over- 
hauling. 

The commutating poles maintain a neutral field 
under the brushes, resulting in perfect commutation 
atallloads. Reliable operation and low maintenance 


cost are thereby insured; the commutator and 
brushes require very little attention and brush 
renewals are seldom required. Moreover, the in- 
sulation of armature and field coils remains in good 
condition because of absence of copper and carbon 
dust. 

The 901, 903, 905 and 915 mine motors are built 
for operating narrow gauge mine locomotives fre- 
quently used in metal mining. The minimum 
gauge for the 901 is 18 inches;903 is 22 inches; 
905 and 915 is 24 inches. The width of these 
motors is small in proportion to the diameter, but 
all the special features of the 900 line of motors have 
been incorporated in their design. 

The 902, 904, 906, 907 and 917 mine motors are 
built for general mine locomotive service. They are 
built for track gauges of 36 inches and wider. 

They have relatively small over-all diameters, 


Spring Held Oilwell Cover. 


Gear Case Suspension Bosses. 


Bronze Armature 
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Bearing 


Tapered Shaft: 
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NO. 900 MINE MOTORS—Continued 


Commutating Pole Armature with Spider Construction Bolted Commutotor © Commutating Pole 











Suspension Lugs Oil Overflow Bronze Armature Bearings with Spiral Brush Tension Spring 
Port. Dil and Waste Lubrication. 


permitting the locomotives to be built low in height. 
The heights vary from 35 inches for the 902 with 
cast iron wheels to 43 inches for the 907 or 917 with 
steel tired wheels. 

The 909, 919 and 910 mine motors are built for 
industrial and heavy mine locomotive service. The 
909 and 919 are built for a minimum gauge of 36 
inches and the 910 for a minimum gauge of 42 inches. 

The No. 908 mine motor can be furnished with 
or without openings in the housings to admit air 
for cooling the motor. The ventilated type is used 
with locomotives operating on very long and severe 
grades. This insures cool operation and at the same 
time prevents over-motoring the locomotive. 

Compactness and ruggedness are salient features, 
while provision is made for easy and rapid installa- 
tion and overhauling. 

Sparkless commutation is secured by means of 
commutating poles, even during the accelerating 
period or on grades, thus protecting the motors 
from commutation trouble and excessive wear on 
the brushes and commutator. 

Thorough circulation of air within the motor and 
through the armature insures uniform heat dis- 
tribution and dissipation. This guards against hot 
spots and consequent burnouts during overloads. 

Armature—The armature coils are form wound; 
insulated by several layers of tape, and made 


moisture proof by impregnating. They are securely 
held in place by sunken band wires. 

Commutator—The commutator bars and mica 
segments are assembled under heavy pressure and 
are clamped between steel V-rings by bolts. This 
construction permits the clamping pressure to be 
made uniform at every point, so that it is impossible 
for bars to work loose. 


Brushholders—The brushholder boxes are carried 
by steel rods which are clamped to machined seats 
on the frame.* The brushholders are therefore 
rigidly held in place and cannot turn; they are 
however easily adjusted radially for wear of the 
commutator. 


Armature Core—The laminations are keyed- to 
the spider and clamped between a shoulder on the 
spider and a heavy end ring. Large openings in the 
spider and through the core permit thorough 
ventilation. 


Bearings—The armature and the axle bearings 
are bronze. Oil and waste lubrication is used. A 
large pocket is provided for the waste which comes 
in contact with the shaft through openings in the 
housing and the bearings. The oil is poured into a 
separate reservoir and is soaked upwards by the 
waste. An overflow opening in the armature oil- 
well prevents flooding the bearing. 
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DIRECT-CURRENT CONTROLLERS 





Type S Drum-Contactor CONTROLLER 


Controllers for Mine Locomotives 


The controllers for mine locomotives are of the 
two general types for storage battery and trolley 
type locomotives. The storage battery type differs 
from the trolley type in that the number of notches 
is less, the insulation less for the lower potentials 
used, and in most cases field control is employed as 
well as arrangements for commutating the battery 
and when both commutating of battery and field 
control are used, usually only two resistor steps are 
employed. In the controllers for trolley type 
locomotives the series and parallel method of 
control are used. This is primarily for the reason 
of providing a controller of minimum height, as 
the series and parallel controller requires less over 
all height than the series-parallel control. With the 
series and parallel control the difference from the 
series-parallel control lies in the use of a separate 
selector drum to obtain the combination of motors 
series and motors parallel. 

Type S Drum-Contactor Controllers are used for 
starting and adjusting the speed of shunt, series and 
compound-wound direct-current motors by adjust- 
ing the resistance in series and parallel with the 
motor armature. They are applicable to cranes, 
hoists, crushers, floor chargers, roll and transfer 
tables, punches, and practically all applications 
employing this system of control. 

The outstanding advantages of these controllers 
are: 

Easy to operate—contacts actuated by cams and 
rollers which have little friction. 

No sticking nor freezing of contacts. 

Longer contact life than obtained with any 
manually-operated controller of equal capacity. 

Circuit closed and opened by snappy positive 


action: almost too quick for the eye to follow; no 
severe arcing. : 

The controllers for trolley locomotives as gen- 
erally used the types R-86-G, R-109-G, R-112-C, 
R-113-D and R-114-C. The use of any one of these 
controllers depends upon the capacity of and num- 
ber of motors to be controlled. The R-86-G is 
suitable for use with two 60 H.P. motors at 500 
volts. The R-109-G is suitable for two 110 H.P. 
motors at 500 volts. The R-112-C is suitable for 
two 170 H.P. motors at 500 volts. The R-113-D 
and R-114-C are for special locomotive equipments 
having a total capacity of three 120 H.P. and 
four 86 H.P. motors at 500 volts respectively. The 
R-114 has its application in the majority of cases 
to two 2-motor locomotives operated in tandem. 
The ratings are given here for the maximum voltage 
service. If, asin most cases, the voltage is 250 volts, 
the horse power capacity is half the value given for 
500 volts. All of these controllers except the R-86-G 
have individual blowout coils for the main drum 
fingers and provide efficient blowout of arcs be- 
tween fingers and drum contacts. The R-86-G 
controller is equipped with a single blowout coil 
and with the arrangement of magnetic circuits in 
the are barriers sufficient blowout is afforded for 
breaking the circuits between the fingers and drum 
segments. In general the R-109-G, R-112-C, 
R-113-D and R-114-C embody the same design 
features. 





Tyre R CONTROLLER 
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CONDUCTOR-CABLE REELS 
MECHANICALLY OPERATED 





MECHANICALLY-OPERATED CONDUCTOR-CABLE. REEL 


Gathering Locomotives 


The distinguishing feature of gathering locomo- 
tives is, of course, the reel with which they are 
generally equipped. 

There are two types of reels supplied on Baldwin- 
Westinghouse gathering locomotives. 

1. Conductor cable reels, by means of which the 
locomotive can be operated over tracks along which 
the trolley wire has not been extended, being limited 
only by length of cable carried on the drum. In 
this way the empty as well as the loaded cars can 
be handled by the locomotive. Conductor-cable 
reels can be subdivided into two classes. 

(A) Mechanically driven from locomotive run- 
ning gear. 

(B) Motor driven reels. 

2. Tractién rope reels by which cars may be 
pulled from any point towards the locomotive, 
within the limits of the length of steel rope carried 
on the drum. The locomotive cannot travel beyond 
the limits of the trolley wire nor can empty cars be 
pushed to the working places. 


Conductor-Cable Reels—Mechanically 
-Operated 


The method of drive is by means of a countershaft 
supported on two bearings of the bracket which is 
bolted to the field frame of the back motor on the 
locomotive as shown in illustration. The driven 
gear which is keyed to the gear spindle, meshes with 
the locomotive axle gear through an opening pro- 
vided in the gear case. 

The drive is through a multiple disc friction 
clutch contained in the enlarged end of the gear 
spindle and composed of alternate brass and steel 
discs attached respectively to the gear spindle and 
drive shaft. The sprocket is keyed to the end of 


shaft and connected by roller bearing chain with 
sprocket-keyed to shaft of reel drum, thus rotating 
the reel. In order that the cable may be wound on 
the reel drum at the same speed at which the 
locomotive travels and at a uniform tension, an 
adjustment is provided for the pressure exerted by 
the spring against the friction plates. This is made 
by means of a castle nut provided at the end of 
the shaft which extends beyond the gear spindle. 

When pulling out the cable the pressure on the 
friction discs is relieved by a compressing spring 
through a clutch collar actuated by the clutch arm, 
this being connected through operating rods to a 
hand wheel placed convenient to the operator. 
When this collar is thrown to the left facing, it 
comes in contact with a brake disc which provides 
a slight tension in the cable to prevent it unwinding 
faster than the locomotive travels and to avoid 
excessive strain on the trolley wire, hook or cable. 


Conductor-Cable Reels—Motor 
Driven 


The YR2 reel is entirely self-contained. The 
motor is mounted inside of the reel drum and is of 
the shunt wound type connected to the line through 
a canopy switch, snap switch, fuse and a permanent 
resistance. 

The resistance is so connected and of such 
capacity that the reel may be left across the line, 
and will maintain approximately a constant pull 
on the cable for reeling in or reeling out. The 
permanent resistance is divided in two sections. One 
section is in series with the armature. It should be 
noted that as long as the reel is connected to the 
line, power is consumed, and for this reason it is 
advisable to open the circuit by use of the snap 
switch when the reel is not required. 
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REELS—Continued 


MOTOR DRIVEN 





REAR VIEW SHOWING THE CONDUCTOR CABLE REEL 


The reel drum is mounted in a horizontal position 
on the reel frame which is mounted on the locomo- 
tive. The drum is made of sheet steel of ample 
strength and insulated with wooden strips around 
the entire periphery. These wooden strips protect 
the cable and also the drum. 

The spooling device or spooling bracket as it is 
called consists of a casting which travels on the 
top guide bar and the lead screw at the bottom. The 
lead screw limits and reverses automatically the 
travel of the spooling bracket so that the cable is 
wound on the drum in even layers. The spooling 
bracket is driven by a tongue which travels in the 
grooves of the double square threaded shaft called 
the lead screw. The rotary motion of the lead screw 
is produced by gearing so arranged to feed either 
the single or double conductor cable by suitable 
gears. The gears supplied are designed for the 
particular size of cable furnished with the reel, and 
if the size of cable is changed it will be necessary to 
change the one pinion and the one gear on the second 
reduction operating the spooling device. A por- 
celain block is bolted into the spooling bracket cast- 
ing having a bell shape opening in same through 
which the cable is guided on the reel drum. The 
porcelain guide block is a standard on all reels al- 
though the spooling bracket casting is so designed 


that a wooden guide block can be applied in case 
customer so desires. 

The reel is so designed that all parts are readily 
accessible and the armature can be removed with- 
out dismantling the reel. 

When single conductor cable is used one end is 
connected to the trolley wire hook and the other end 
is led through a hole in the barrel of the reel drum 
to terminal on collector ring which revolves with 
the drum. The single conductor cable is used when 
the track in the rooms is made of steel and the joints 
so bonded that they afford a return circuit. 

When double concentric cable is used the inside 
strand of the cable on one end is connected to trolley 
wire hook, while outside strand is connected to the 
rail hook. The other end of cable is led through a 
hole in the barrel of reel drum and the inside strand 
is connected to the terminal on collector ring, which 
revolves with the reel drum. The outside strand is 
connected to the reel frame which is part of the 
return circuit through the locomotive frame from 
the locomotive main motors. 

In either case where the single or double con- 
ductor cable.is used the current for the main motorg 
is taken from the collector ring by a brush and 
holder, then carried through leads to controller and 
locomotive motors. 


Style 2793817 YR2 Single Con. Cable 250 Volts 
Style 237319 YR2 Double Con. Cable 250 Volts 
Style 270818 YR2 Single Con. Cable 500 Volts 
Style 279320 YR2 Double Con. Cable 500 Volts 





FRONT View SHOWING THE INSULATED CABLE GUIDE 
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TRACTION REEL LOCOMOTIVES 


The Baldwin-Westinghouse traction-reel locomo- 
tive is constructed with a bar steel frame which is 
very strong, yet open in construction and permits 
the weight of the locomotive to be distributed so 
that the shocks and strains encountered in mining 
service are withstood without damage. 

The traction-reel locomotive has a motor driven 
reel on which is wound a steel cable. The locomo- 
tive is stationed on the cross entry track with the 
brakes set and the cable is run into the room by a 
switchman who hooks the cable to a loaded car. 
The reel motor is then started and the car drawn out 
on the cross-entry track. 







Seperate Motor 
for Driving 
Traction Reel. 


SHowinc Motor oF TRACTION-REEL 


This type of locomotive can be used where the 
headroom is too low for the conductor-cable-reel 
locomotive, and where the track in the room is so 
light or poorly laid that nothing heavier than loaded 
cars can be supported. It can haul loaded cars up 
very steep grades and is useful in handling flat 
cars that are loaded with rails or props or that for 
any reason cannot be coupled to other types of 
locomotives. 

The Baldwin-Westinghouse traction reel is 
vertical and is driven by a motor through single 
reduction bevel gearing. It is very simple in con- 
struction, there being no clutch or other complica- 
tions in the mechanism. The motor is of a type 
which has been giving satisfaction for years in the 





Front View oF TRACTION-REEL LOCOMOTIVE 


severest kind of service. It is operated through a 
speed-regulating controller mounted on the locomo- 
tive. , 

Traction reels can be arranged to pay cable out 
over the front or back end of locomotive as desired. 






Trolley for Low Head Room 
or Narrow Passages. 


REAR ViEW TRACTION-REEL LOCOMOTIVE 
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MINE AND INDUSTRIAL HAULAGE TROLLE YS— 
DRIVING JOURNAL BOX 


Form D-20 Trolley 


For haulage with comparatively low head room 
and high cars, and for narrow haulage roads where 
a long pole cannot be conveniently turned around, 
the D-20 trolley has been developed. This consists 
of two members as shown in the illustration, the 
upper member is in reality a short independent 
trolley pole which is carried on the upper end of 
the lower member. The latter can be swung both 
horizontally and vertically and locked in any 
position. This trolley can be turned in narrow 
passages, can be adjusted for wide variations in the 
height of the trolley wire, and does not interfere 
with high-trailing cars when the trolley is low. 


Form D-21 Mine Trolley 


The general design of the Form D-21 is based 
upon the known conditions of mine operations 
that this type of trolley will be used under. 

Since conditions cause a slight varying of the 
nature of the service rendered it has been found 
expedient to deviate in a few instances from the 
design of the standard D-21. 

To supply these needs, seven variations, Forms 
D-21-A, B, C, E, E-1 and F are manufactured and 
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give successful service. These variations give any 
demanded pole length, wheel pressure, etc. 

The materials used in their construction are 
seasoned white ash poles, phosphor-bronze wheels 
and harps, cast and wrought iron parts and cold 
rolled pins—all selected because of durability proven 
by actual service test. 


Driving Box-Thrust Type 


The driving journal box for outside frame locomo- 
tives is so designed that the lateral thrust of the axle 
is taken on a renewable wearing plate in the box lid, 
thereby relieving the wear between the wheel hub 
and the inside of the driving box. With steel tired 
wheels, this permits many renewals of tires without 
the wheel hub being torn down. 

Easily removable protecting gibs of sturdy angle 
iron section are provided, one located on each side 
of the driving box. This gib is so arranged as to 
permit easy removal of the journal box, and also to 
protect the box and box lid, and particularly the nuts 
holding the lid. 

An oil hole with a threaded plug is provided in the 
lid so that the journals may be lubricated without 
removing the lid. 

The journal brasses are cylindrical in form, having 
lugs to prevent their turning in the journal box. 
These brasses are so designed that they may be 
quickly removed by simply releasing the weight of 
the locomotive from the brass, and drawing the 
brass out from the end of the box. 

For inside frarne locomotives, the driving box 
has a steel or bronze wearing plate to take the 
lateral thrust of the axle, this reducing the wear 
upon the wheel hubs. 
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DIRECT-CURRENT RHEOSTATS 
AND CONTROLLERS 
TYPES D, DM, DS, H, DA AND I 





Type D RuEostaT WiTH BAR RESISTOR 


Type D Starting Rheostats are used for starting 
shunt, compound and series wound direct-current 
motors. These starters are characterized by strong 
compact, fire-proof construction and have the 
approval of the National Board of Fire Under- 
writers. They are self-contained, consisting of a 
faceplate with renewable segments, low voltage 
release mechanism and self-contained resistance. 
In the smaller sizes tube and bar resistors are em- 
ployed while in the larger ratings the grid type 
resistor is used. Each part is readily accessible for 
inspection and all wearing parts can be easily and 
cheaply renewed. 

Type DM Rheostats are designed for use in mines 
and other places where the apparatus is subjected 
to dampness. _In type DM rheostats the current 
carrying parts are thoroughly protected against 
injury from the presence of moisture or acid. 

Type DS Starting Panels consist of a type D 
starter and a line switch with fuses mounted on a 
slate base. The panels may be mounted either on 
the wall by means of brackets or on pipe frame 
supports bolted to the floor. 

Type H Rheostats are used for starting and regu- 
lating the speed of direct current motors in non- 
reversing service where speed adjustment by field 
control is desired. The apparatus is so arranged 
that the motor is always started with full field 
strength. In case of failure of the voltage the field 
control resistance is automatically short-circuited 






Type H STARTING AND SPEED ADJUSTING KHEOSTAT 


and the motor is disconnected from the line. The 
rheostats are self-contained, consisting of a face- 
plate with renewable segments, low voltage release 
mechanism and self-contained field and starting 
resistance. Each part is readily accessible for 
inspection and all wearing parts can be easily and 
cheaply renewed. 

Type DA Rheostats are used for reducing the 
speed of shunt, compound and series wound direct- 
current motors by armature control. They consist 
of a face-plate with renewal segments, low-voltage 
release mechanism and _ self-contained resistors. 
Each part is readily accessible for inspection and 
all wearing parts can be easily and cheaply renewed. 
There are two classes of non-reversing service for 
which these rheostats are suitable—namely, varying 





Type DS STARTING PANEL 


torque and constant torque. Fans, blowers, cen- 
trifugal pumps, etc., come under the first heading, 
in this service the torque decreases with the speed 
but remains constant at any given speed. Machine 
tool, job printing presses, plunger pumps and 
similar applications are in the second class; in this 
service the torque is independent of the speed. 
Constant speed with varying torque cannot be 
obtained with these rheostats. 

Type I Rheostats are similar to type DA rheostats 
but in addition provide for speeds higher than 
normal by field control. The applications are the 
same as those of type DA rheostats, except that 
type I rheostats cannot be used with series and 
heavily compounded motors. 

Complete descriptions of these controllers will 
be furnished on request. 
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DIRECT-CURRENT CONTROLLERS 


TYPE S DRUM-CONTACTOR CONTROLLER 
TYPES V-5, V-4, 245 AND 246 DRUM CONTROLLERS 





Type S DruM-CoNTACTOR CONTROLLER 


Type S Drum-Contactor Controllers are used for 
starting and adjusting the speed of shunt, series and 
compound-wound direct-current motors by adjust- 
ing the resistance in series and parallel with the 
motor armature. They are applicable to cranes, 
hoists, crushers, floor chargers, roll and transfer 
tables, punches, and practically all applications 
employing this system of control. 

The outstanding advantages of these controllers 
are: | 

Contacts actuated by cams and rollers which 
have little friction. 

No sticking nor freezing of contacts. 

Longer contact life than obtained with any 
manually-operated controller of equal capacity. 

Circuit closed and opened by snappy positive 
action: almost too quick for the eye to follow: no 
severe arcing. . 





Tyre V-5 CoNTROLLER FOR ADJUSTABLE-SPEED 
Motors iN MACHINE-TOOL SERVICE 


Contact pressure always uniform. 

Contacts can be renewed in shorter time and at 
less expense than those on existing drum controllers. 

In operation these controllers employ the same 
principles as magnetic contactor controllers except 
the contactors are operated by cams mounted on 
the controller shaft. Normal movement of the 
controller handle causes the contactors to open or 
close with a quick positive action. This reduces the 
arcing, which is further controlled by a rolling 
motion. The line contactors are protected by 
magnetic blow-outs, that limit the arcing and 
burning to the contact tips. Consequently, there 
is no pitting, roughing, nor burning of contacts 
where the load current is carried. 

Controllers embody all safety-first features, such 
as conduit wiring, enclosed current-carrying parts, 
protection against controller being locked in running 
position, and prevention of accidental starting or 
reversing, 





Type S DruM-CoNnTACTOR CONTROLLER, COVER 
AND BARRIERS REMOVED 

Type S controllers are supplied both with and 
without dynamic braking. 

Machine Tool Controllers, including types V-S, 
V-4, 245 and 246, are designed for use with shunt 
and compound-wound .direct-current motors in 
machine tool and similar reversing service, requiring 
speed adjustment by field control. Sturdy construc- 
tion insures long life and the design is such that the 
operation is extremely easy and accurate. The 
movement of a single handle starts the motor in 
either direction of rotation and brings it to the 
desired speed. All parts are readily accessible for 
inspection and all wear is confined to substantial 
pieces which can be quickly and inexpensively 


renewed. 
3600—2 
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DIRECT-CURRENT CONTROLLERS—Continued 
The following table shows the standard machine tool controllers, 





























; , ips H. P. RaTincs | No. oF Points | 
Type | — ax: 
of 110 to 125 Starting ___RUNNING | Speed | Resistors} Starting | Running 
Controller Volts 220 to 250 500 to 550 Each Range 
Volts Volts Direction| Forward| Reverse 
Ht V-5 1 > to'rS LYsto 72a eee 3 17 17 1to4 Self Con.) Drum Drum 
iH] : 245 71% to 10 74% to 15 7% to 15 2 16 6 1to4 Separate | Drum Dial 
( | ill 246 1214 to 25 20 to 35 ZOSmto O35 3 16 6 1to4 Separate | Drum Dial 
V-4 | 30 40 to 50 40 to50 |} 3 8 4 C:t0°2 Separate| Drum | Drum 





| TYPE C DIRECT-CURRENT CONTROL 
| AND AUXILIARIES 


. With low-voltage protection. For this class of 
service the motor stops when the power fails and 
can only be started again by the operator closing 
the starting switch. Hence there is no danger to 
operator or expensive machinery from the un- 
expected starting of the machine. Starters for 
machine tools and wood-working machines are 
equipped with low-voltage protection. 

These starters are furnished in a large variety of 


ey forms to suit different applications. 
i it Type C AUTOMATIC STARTER 








Hi Westinghouse type C automatic starters con- 
| . stitute the ideal form of starting for direct-current 
motors, giving them perfect protection from ex- 
) . it cessive current during the starting period and 
) eliminating the uncertainty and inefficiency of hand 
i operated starters. 
Me ata The personal factor of the operator loses its 
| | Hi influence when the motors are started with auto- 
. 1 matic starters; there is no loss of time through over- 
cautiousness, nor burned-out motors from the 
impatience of the operator. He simply closes the 
switch and the motor is started with the maximum 
speed consistent with safety. The starters are so 
simple that wrong operation is impossible. 

These starters are used with motors driving 
machine tools, wood-working machines, pumps, 
compressors, blowers, etc., and all are supplied for 
two general classes of service as follows: 

With low-voltage release. If the power fails, the 
motor is stopped automatically, but starts again 
wee the Powe bone capa! 8 VEY Form L Starter ror Use Wira SEPARATELY MouNTED 
desirable for operating pumps, compressors, etc. RHEOSTAT—THREE Points ACCELERATION 


aoe =" 


= ae a 
a a 


ere rT 


—— 


Se ET NF Ss 
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All starters automatically accelerate the motor 
at the proper rate. The rate of acceleration de- 
pends upon the speed of the motor, that is, the 
lighter the load the less time required for the motor 
to accelerate to full speed. Overload protection 
may be provided either by an inverse time element, 
overload relay, or by knife switch and fuses mounted 
on the control panel. 

Reversing may be obtained by the use of a 
standard non-reversing automatic starter and a 
drum reverse switch. 

Speed Control may be obtained by the use of an 
automatic starter and a separately mounted field 
rheostat or reversing and speed control may be 
obtained by using a drum reverse switch in the 
Type C-AUTOMATIC STARTER field control circuit with Rheostat. 


ee 
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TYPE C DIRECT-CURRENT CONTROL AND AUXILIARIES— Continued 


Auxiliaries 


Drum Reverse Switches, 5 to 35 horsepower, may 
be used with non-reversing automatic starters to 
obtain reversing, dynamic braking and drift 






Type 810 DruM REVERSE SWITCH 


Drum Reverse Switches with Field Regulation. 
5 to 35 horsepower are used in conjunction with 
non-reversing constant-speed automatic starters to 
provide reversing, dynamic braking, and drift. By 
the use of these switches the complete control of the 
motor can be obtained from one handle or the spline 


shaft of the driven machine. DIAGRAM SHOWING INSTALLATION OF OPEN 
; . TYPE FLOAT SWITCH 





desired. Any number of stations may be employed 
and they may be mounted on the driven machine 
or any other convenient place. All stations are 


‘lYPE 817-R DRUM REVERSE SWITCH WITH FIELD REGULATION 


Float Switches are used in 
supplying open tanks or 
draining sumps. In the for- 
mer case, the motor is started 
when the level falls to a cer- 
tain point and is stopped at 
the desired upper level. For arranged for conduit wiring. Accidental operation 
sump service the motor is is practically impossible (except foot-operated 
started at the maximum level buttons) as the buttons must be pressed past a 
and stopped atthe minimum. projecting rim on the enclosing cover surrounding 

Gauge Type Pressure Reg- the button before it will operate. 
ulators are used in connec- Complete description of this apparatus will be 
tion with compressors or furnished on request. 
pumps emptying into a 
closed pressure system. One 
of these regulators makes con- 

Prarscaces Peete nections to start the motor, 

.. REGULATOR when the pressure falls to 

a predetermined point and 
stops it when the desired maximum is reached. 

A Diaphragm Type Pressure Regulator may be 
furnished for use in systems in which the fluid or 
gas is not injurious to the rubber diaphragm. 

Type C Push-Button Stations are used in con- 
nection with alternating and direct-current auto- 
matic starters and controllers to control their 
various functions. They act as a master controller 
and allow the operator to start, slow down, speed 





GAUGE TYPE REGULATOR WITH RELAY 






up, stop or reverse the motor providing the con- FvaHd BUTTON STATION |. Pusat BUTION STATION 
: : ; “FORWARD”, ‘“‘REVERSE”’, “Start”’, “Stop 
troller is arranged for the particular operations “Stop” 


360@—4A 
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STARTERS FOR SQUIRREL-CAGE INDUCTION 
MOTORS 


TYPES 815, 816, T-2 AND 810 SWITCHES 
TYPE A AUTO-STARTER 





Types T-2 STARTER FOR Loom MorTorR 


Types 815 and 816 Quick-Make and Quick-Break 
Starting Switches, 1 to 25 horsepower, 110 to 550 
volts, 2 and 3 phase, 25, 40, 50, and 60 cycles are 
especially suitable for starting squirrel-cage induc- 
tion motors in textile mills, flour mills, woodworking 
establishments, etc., where inflammable dust, gases 
or explosive materials are present. They furnish 
complete protection to workman and machinery, 





TYPE 816 SwitcH COMPLETE WITH OVERLOAD AND 
Low-VOLTAGE PROTECTION 


and eliminate the use of fuses with the consequent 
danger and loss of time in replacing them. 

The fire hazard is reduced by the use of asbestos 
barriers which permit the elimination of oil. When 
explosive gases are present and explosion hazard 
outweighs fire hazard, contacts can be immersed in 
oil. 

Instructions for operating and a wiring diagram 
are permanently posted inside of cover. 

These switches may also be used as line switches 
for wound-rotor induction motors or other services 
where the features of this switch are desirable. 

They can be furnished with or without overload 
and low-voltage release, and are suitable for either 
hand or shipper-rod operation. 


Type T-2 Starters are of the oil-immersed drum 
type and are designed for starting squirrel-cage 
induction motors 1 to 3 horsepower. They may 
be used for either reversing or non-reversing service. 

Type 810 Drum Reverse Switches, 1 to 35 horse- 
power, are particularly suited to the operation of 
motors in machine tool, wood-working and similar 
services in which reversing is required. 

These switches are made for alternating-current 
or direct-current circuits: They connect the motor 
directly across the line. 

_ Type A Auto-Starters as listed are self-contained, 
consisting of an oil-immersed switch, auto-trans- 
former, low-voltage protective device and overload 
relay, all mounted in a steel enclosing case. The 
auto-transformers are provided with two taps, giv- 
ing 65 and 80 per cent of the line voltage for starting; 





[ype 810 Drum REVERSE SWITCH 


the 80 per cent tap is regularly connected when 
starters are shipped. The starter handle has three 
positions—start, off, and run, each position plainly 
marked on the starter case. The handle will remain 
in the off and run positions but will not remain 
in the start position unless held, returning promptly 
to the off position if released. This eliminates any 
possibility of the motor.operating on a low-voltage 
tap should the operator fail to move the handle 
from the start to the run position. The handle 
cannot be moved from the off to'the run position 
without first going through the start position. 





Type A AuTo-STARTER 
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TYPES RF AND FA ALTERNATING-CURRENT 
DRUM CONTROLLERS 





TyPE RF—225-AMPERE SINGLE-DRUM CONTROLLER 


RF CONTROLLERS 


RF Controllers are used for starting and regulating 
the speed of wound-rotor induction motors and are 
suited to all non-reversing applications where a 
drum type controller is desirable. They are simple 
in construction, reliable in operation, and all wearing 
parts can be quickly and easily repaired. The 
stationary and moving contacts are heavy copper 
pieces. The fingers are pressed against the drum 
contacts by adjustable springs which are protected 
from the current by copper shunts. These control- 
lers make the secondary connections only and do not 
open the secondary circuit. They must have a 
separate primary switch circuit-breaker or knife 
switch to control the motor primary. Also starting 
or speed regulating resistors must be added to make 
a complete control unit. 

These controllers start and control the speed of 
the motor by cutting out resistance connected in the 
motor secondary and may be used with either two 
or three phase motors providing the motor has a 
three phase secondary winding. They are provided 
with a horizontal handle and the various speed 
points are indicated on the face of the top casting. 

Reset Contact may be provided in the “off” 
position for operating in the low voltage circuit of 
a primary contactor to insure starting with all 
resistance in the motor secondary. 


FA CONTROLLERS 


FA Controllers are used for starting, reversing 
and regulating the speed of wound-rotor induction 
motors and are suitable for all applications where 
a drum controller is desirable. These controllers 
control both the primary and secondary circuits, 
and an extra primary switch is desirable only for 
furnishing overload and low-voltage protection. 





Starting or speed regulating resistors must be added 
to make a complete control unit. 

These controllers start and control the speed of the 
motor by cutting out resistance connected in the 
motor secondary and may be used with either two 
or three phase motors providing the motor has a 
three-phase secondary winding. The off, forward, 
reverse and various speed points are indicated on 
the face of the top drum casting. A latch is provided 
in the off position which prevents inadvertent 
starting. 

Reset Contact may be provided in the “off” 
position of several of these controllers. This con- 
tact is connected in the low voltage circuit of a 
primary contactor to interlock the two devices. 


RESISTORS 


The resistors used with these controllers may 
be either of the grid or tubular type, or a combina- 
tion of grids and tubes depending on the size and 
characteristics of the motor. The three-point 
suspension iron grids are strong and durable and 
will withstand very heavy overloads for short 
periods of time without injury. 

Resistors consisting of tubular units assembled 
in frames of the same overall dimensions as the grid 
resistors, are used where high resistance is required 
and the current is low. Combinations of grids and 
tubes are advantageously included -in the same 
general assembly. These tubular units have high 


heat-radiating qualities and are so mounted as to be 
unaffected by ordinary vibration; they will suc- 
cessfully withstand severe service conditions. 

Complete description of these controllers will be 
furnished on request. 








: SER s 
Witu Cover In PLAcE WitH Cover REMOVED 
Type FA 50-AMPERE REVERSING CONTROLLER 
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TYPE F ALTERNATING-CURRENT CONTROL 
AND AUXILIARIES 


Type F Automatic 
Starters are used with 
alternating-current mo- 
tors in nearly all indus- 
trial applications when 
automatic starting or ac- 
celeration is desired or 
where it is desired to con- 
trol the motors from a re- 
mote point. They safe- 
guard both operator and 
machine against improper 
starting or acceleration. 


Reliability, durability, 
and simplicity are features 
of these starters. There 
are few parts and these 
are rugged in construc- 
tion and easily accessible. 
All connections are made 
by type F magnetic con- 
tactors which are positive 
in action and never stick, 
as they are opened by a strong spring and gravity. 
The starters are easily operated from a remote 
point and the proper connections are made auto- 
matically and in the correct sequence. 





STARTER FOR 
Wounpb-Rotor MoToR 





TApre F MaGnetic CONTACTOR PANEL 


In the case of wound-rotor motors the starting 
current is limited and the time required for accelera- 
tion is automatically varied according to the load 
on the motor. The machinery is protected against 
too slow or too rapid acceleration and time is saved 
by ‘bringing the motor to full speed at the most 
rapid permissible rate. The line contactor closes 
first with the maximum resistance in the rotor 
circuit. When the current falls to a predetermined 
value, a relay closes a magnetic contractor which 
cuts out a part of the resistance in the rotor circuit 
Each contactor operates in this manner, cutting out 
its portion of the resistance at the proper time. 


The last contactor short-circuits all the resistance 
and, after it has closed, an electrical interlock allows 
the accelerating contactors to open. 

To start the motor it is simply necessary to press 
a button, close a snap or knife switch, or operate a 
master switch or some similar device. The con- 
troller does the rest. In some applications even 
the operation of pressing a button is unnecessary, 
as this feature is automatically taken care of by a 
float switch or pressure gauge. 





STARTER FOR SQUIRREL-CAGE MOTOR 


Low-Voltage Release starters will automatically 
restart the motor upon the return of power without 
the supervision of the operator after the motor stops 
due to the failure of power. This arrangement is 
desirable for such services as pumps, fans and 
blowers. 





Type F CoNTROL PANEL 
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TYPE F ALTERNATING-CURRENT CONTROL AND AUXILIARIES—Continued 


Low-Voltage Protection starters will not restart 
the motor upon the return of power after a shut- 


down from any cause unless the push button or 


master switch is operated. This arrangement is 
desirable for starters when used in connection with 
woodworking machines, machine tools and similar 
applications where the operator, machinery or 
work may be damaged by the unexpected starting 
of the machine, 





Type F ContTroLt PANEL 


Drum Reverse Switches, 5 to 35 horsepower, may 
be used with non-reversing automatic starters to 
obtain reversing. 

Drum Reverse Switches with Field Regulation, 
5 to 35 horsepower are used in conjunction with 
non-reversing constant-speed automatic starters to 
provide reversing. By the use of these switches the 
complete control of the motor can be obtained 
from one handle or the spline shaft of the driven 
machine. 





PressuRE GAUGE SWITCH ANO RELAY 


Float Switches are used in supplying open tanks 
or draining pumps. In the former case, the motor 
is started when the level falls to a certain point and 
is stopped at the desired upper level. For pump 
service the motor is started at the maximum level 
and stopped at the minimum. 


Gauge Type Pressure Regulators are used in 
connection with compressors or pumps emptying 
into a closed pressure system. One of these regu- 
lators make connections to start the motor, when 
the pressure falls to a predetermined point and 
stops it when the desired maximum is reached. 

A Diaphragm. Type Pressure Regulator may be 
furnished for use in systems in which the fluid or 
gas is not injurious to the rubber diaphragm. 





DIAPHRAGM PRESSURE REGULATOR 


Type C Push-Button Stations are used in con- 
nection with alternating and direct-current auto- 
matic starters and controllers to control their various 
functions. They act as a master controller and 
allow the operator to start, slow down, speed up, 
stop or reverse the motor providing the controller 
is arranged for the particular operations desired. 
Any number of stations may be employed and they 
may be mounted on the driven machine or any 
other convenient place. All stations are arranged 
for conduit wiring. Accidental operation is prac- 
tically impossible (except foot-operated buttons) 
as the buttons must be pressed past a projecting 
rim on the enclosing cover surrounding the button 
before it will operate. 

Complete description of this apparatus will be 
furnished on request. 





Pusu-ButTtTon STATIONS 
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TypE C ELEVATOR CONTROLLER, Cass II 


Type E Controllers—These controllers are de- 
signed for single speed freight and passenger service 
where speeds do not exceed 150 feet per minute. 
Their operation is quiet, simple, and absolutely 
reliable. The car is always under complete control 
yet both passengers and equipment are protected 
from careless or ignorant operation. 


Push-Button Control—A complete equipment for 
direct-current operation consists of a floor-mounting 
control panel for starting and controlling the speed, 
a floorstop device (not required for two landings), 
a call button for each landing, a bank of operating 


FOSS eas eRe 


Type E Direct-Current Pusu-Button CONTROLLER 


Westinghouse Control Hquipment 





January, 1922 


ELEVATOR CONTROL 


buttons for the elevator car, and a combination 
doorlock and switch for each landing. 

The alternating-current equipment differs from 
the above in having a wall-mounting control panel 
and a type E brake magnet witha “‘non-interference”’ 
device to prevent the car being “‘stolen.’’ Pro- 
tection against phase failure is provided, as well as 
hatchway limit switches and other safety devices 
when desired. 

Car-Switch Control—The apparatus is very 
simple, consisting of a control panel, a car switch, 
and such elevator safety devices as may be desired. 

Type C Controllers—Direct-current type C 
magnetic controllers fulfill the demands for safe and 
efficient elevator controls. They are applicable to 


freight and passenger elevators in all service. 
ASE US IRON, 2 aR REM cs 






4 


TyPE E ALTERNATING-CURRENT CAR SwitcH CONTROLLER 

Class I controllers are for passenger elevators 
running at speeds up to 400 feet per minute and are 
operated by direct-current motors having a 2 to 1 
or 3 to 1 speed range by shunt field control. 

Class II controllers are for passenger and freight 
elevators running at speeds up to 250 feet per minute, 
operated by single-speed compound-wound motors. 

Class ITI controllers are for passenger and freight 
elevators running at speeds up to 150 feet per 
minute, operated by compound-wound motors. 

Class IV controllers are semi-magnetic and are 
designed for freight and slow-speed passenger 
service with speeds less than 150 feet per minute. 
They are operated from the car by means of a hand 
rope or wheel. 

Accessories—The safety devices most commonly 
used are the emergency switch to be used by the 
operator in case of accident to the car switch; 
machine-limit and hatchway-limit switches, which 
operate automatically to prevent accidents from 
over-travel should the operator for any reason fail 
to release the car switch; and door interlocks, which 
prevent the starting of the car until the door is 
properly closed. 

Complete description of these controllers will be 
furnished on request, 

3600—9 
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MAGNET-OPERATED BRAKES 


TYPE A—220, 440 AND 550 VO 
TYPE B—115, 230 AND 550 VOLTS—SER 


Types A and B magnet-operated brakes are used 
for stopping motors quickly without jar or shock 
and for holding their connected loads. They are 
designed primarily for use with mill, crane and hoist 
motors where frequent stops and reversals are made 
and are arranged for separate mounting. 


Q-_. 






Typp A ALTERNATIIIG-CURRENT BRAKE 


The brakes are simple, rugged and accessible, 
each consisting essentially of a clapper type magnet, 
strong compression springs, series of levers, brake 
shoes, brake wheel and supporting frame. 

The following are a few of the many important 
features incorporated in these brakes: 

1. They are applicable to any horizontal motor 
within their range and can be arranged for floor, 
wall or ceiling mounting, and with the magnet on 
either the right or left side of motor. 

2. The use of the clapper type magnet eliminates 
all moving parts within the coil and the consequent 
wear, sticking or damage of insulation. 

3. The armature is the only moving part of the 
magnet. 

4. The simplicity and accessibility of the few 
parts render these brakes easy to install, operate 
and maintain. 

5. The shoes are accessible and can be removed 
easily and without disturbing brake mounting. 

6. Smooth retardation and dependable operation 
is insured by strong compression springs. 

7. Equal clearance between both shoes and brake 
wheel when brake is released. 

8. Self-aligning brake shoes. 

9. No danger of load slipping due to brake not 
operating as brake sets if adjustment for shoe 
wear is neglected. 

Type B 

Series brakes are used on crane hoists, bucket 
hoists and similar services employing dynamic 
braking on lowering and a majority of steel mill 
applications. In general, brakes should be equipped 
with series coils wherever possible as the inductance 
of a shunt coil tends to make the brake sluggish in 
operation. Brakes series with series coils will 
release the shoes at 40% of the rated motor current 
with springs set for torque given in the table. 
Torques for one hour and continuous cycles may 


LTS—25, 50 AND 60 CYCLES 


IES AND SHUNT OPERATING COILS 


be increased up to the half-hour value with an 
increase of the 40% releasing current. For example, 
a brake used on a one-hour cycle will require 
approximately 50% of the one hour rated current of 
the motor to release if the springs are set to hold the 
torque corresponding to the half-hour rating. 

Shunt brakes are required under the following 
conditions: 

(a) Where a drift point is required, as on lift 
bridges, trolley motion on ore bridges and similar 
applications. 

(b) Where the motor current passes through a 
low value at some point in the cycle. 

(c) Where resistance is used in shunt with the 
armature to obtain slow-down, as on skip hoists, 
bell hoists and car dumpers. 

All shunt coils are wound for low-voltage and are 
equipped with an adjustable series resistance and 
shunt discharge resistance. 

Selection of Brakes 

In order to select the proper brake for use with a 
motor other than of Westinghouse manufacture, or 
for a Westinghouse motor with which a brake is 
not listed, proceed as follows: 

(a) If a Westinghouse motor, select a brake 
from the table corresponding to the frame number 
of the motor. 

(b) Check torque of motor using the formula: 

Torque in pounds at one foot radius equals 
5250 x Horsepower 


Motor speed in r. p. m. at full load 

The brake should be selected for the same heating 
cycle as that of the motor with which it is used. 
The brake torque should be equal to or greater than 
the full load torque of the motor when used on 
cranes, hoists, lift bridges, copper converters and 
other services where the brake must hold the load 
or bring the apparatus to rest very quickly. . In 
such services as bucket conveyors, printing presses, 
planers and other services where several seconds 
can be allowed to stop the motor, a brake may be 
selected with a torque as low as one-half that of the 
motor. 

(c) Check the speed and horsepower of the motor. 





Type B Direct-CurRENT BRAKE 
3600—10 
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SMALL TURBINES FOR ALL NEEDS 


The Westinghouse Electric & Manufacturing Company holds a pre-eminent position in the 
small turbine field, due to their ability to furnish small turbines for all classes of service. 


[llustrating small direct connected turbine 
generator units, built in capacities from 5 to 15- 
kilowatts. A very compact lighting set for boats, 
dredges, steam shovels, small industrial plants 
and for furnishing electricity to electric magnets on 
locomotive cranes. 





SMALL Direct CURRENT Non-CONDENSING TURBINE 


GENERATOR UNIT 
| | . 
a . 
# Built in capacities of 25 to 1000-kilowatts. Very if Sie - 
economical. In small sizes used as exciters and as 7 os 
the main unit in large manufacturing plants where 
i] i exhaust steam is needed for heating purposes. 





Non-ConDENSING GEARED TURBINE GENERATOR 
Unit For HicgH ECONOMY 


Fills the need for small and moderate capacity 
turbine generating units in power houses and 
central stations, requiring 100-kilowatts and up- 
wards. These units are of condensing design, 





CONDENSING TYPE TURBINE GENERAIOR UNIT 
FOR CENTRAL STATIONS 


A line of small turbines for driving centrifugal 
pumps and fans. Can be arranged for either direct 
connection to driven apparatus or through the 
medium of a gear. 





a SS oe 


tata STEAM TURBINE FOR Drivinc PuMps AND BLOWERS 
iii a 
al 


See ae 6000-1 
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SYNCHRONOUS CONVERTERS 
AND 
SYNCHRONOUS MOTOR-GENERATORS | 


EFFICIENT 


RUGGED 


RELIABLE 


For All Classes of Service 





SS <r 


Sn a 


1000 KrLowatt, 60 CycLe, RoTARY CONVERTER 


Synchronous Converters 


Kilowatts—100 to 4000 
D. C. Volts—250, 275, 600 
Cycles—25 and 60 


Application— Westinghouse commutating-pole con- 
verters, shunt or compound wound are applicable 
to railway, and the various kinds of industrial 
service not requiring minute direct-current voltage 
adjustment, in which cases the booster converter for 
larger capacities or an induction regulator with 
synchronous converter in the small capacities is 
applicable. 

Standard converters can be arranged for either 
alternating- or direct-current, self-starting, or for 
both, although alternating-current, self-starting is 
usually preferred. 





1000 Kitowatt, 60 CycLE, MoToR GENERATOR 


Synchronous Motor Generators 


Kilowatts—4 to 1500 
D. C. Volts—125, 250, 275, 600 
Cycles—25 and 60 


Application—Westinghouse synchronous motor- 
generators are applicable for converting alternating 
to direct current except where alternating-current 
line conditions are such that it is inadvisable to use 
synchronous apparatus, in which cases, the induc- 
tion motor-generator is applicable. The rapid 
development in the last five years of very economical 
alternating-current generation and transmission 
apparatus makes a careful study of conditions and 
types of converting apparatus imperative, if the 
same relative efficiency is to be maintained. 


6001—1 
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STOKERS 


Westinghouse Underfeed Stoker 


The Underfeed Stoker is of the multiple retort 
type. The field for this stoker is in plants that 
require a wide range of economical operation, or 
where peak loads and sudden increases in steam 
demands must be met. 

Where maximum reserve capacity of 250, 300 or 
400 per cent of rating is required, this type of stoker 
should be used. 

Forced draft is required for this type of stoker, 
air being obtained from forced draft fans. 





UNDERFEED STOKER & 


OS eaicccccae aa ee 





Westinghouse Chain Grate Stoker 


The Chain Grate Stoker is of the traveling grate 
type. 

This stoker gives very satisfactory results for 
uniform loads, but should not be used for applica- 
) i tions exceeding 200 per cent of boiler rating for 
maximum reserve capacity. 


Bian: ot ge 


CHAIN GRATE STOKER 





Westinghouse Roney Stoker 


The Roney Stoker is of the overfeed type and 
used universally in different sections of the country. 

Where maximum reserve capacity is not over 200 
per cent rating, and with proper draft and furnace 
design, this type of stoker gives very satisfactory 
results. 

It is particularly adapted to tubular boiler 
applications and to boilers generally found in the 
moderate sized plant. 





RONEY STOKER 





6002—1 
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CONDENSING EQUIPMENT 


Because of their exceptional performance West- 
inghouse Condensers have become generally known 
throughout this country and abroad as High Vacuua 
Condensers. 

They are operating successfully in many parts 
of the world, Peru, Russia, Brazil, Porto Rico, 
Manchuria, Cuba, New Foundland, Japan, Hawaii, 
Mexico, British West Indies, Alaska, Siberia and 
other foreign lands. Only condensers of undisputed 
reliability could have become so widely known and 
used. 





LARGE SURFACE CONDENSER 


Surface Condensers 


Serving turbines up to 100,000 horsepower 
capacity. 

All Westinghouse surface condensers are designed 
to get the maximum temperature of condensate 
and a minimum drop in pressure through the 
condenser tube bank. 

The smaller condensers have a very compact 
arrangement of pumps that permits all to be con- 
nected to one drive, eliminates complicated inter- 
connecting piping, and utilizes the minimum space. Unit Type SurracE CONDENSER 





Jet Condensers 


Now serving turbines up to 65,000 horsepower 

capacity. 

Jet’ condensers, either low level, or high level, are 
desirable for some installations. Large low level 
jets are frequently built as twin units, not because 
the limit in size of a single condenser is reached, but 
because of the greater flexibility and saving in head 
room. High level jet or barometric condensers can 
be used when the elevations are such that the 
cooling water can be allowed to flow away from 
the condenser head by gravity. 





TWIN JET CONDENSER 


‘ 


All these condensers are equipped with the 
Westinghouse LeBlanc air pump, the most efficient 
air scavenger for high vacuua on the market. This 
pump has the peculiar advantage of increasing in 
efficiency at the time highest efficiency is most 
needed, when the Vacuum is Highest. 

Westinghouse Condensers are unexcelled in 
ability to maintain a high vacuum, simplicity of 
construction, reliability and compactness. 





Sma.L Low LEVEL JET CONDENSER 
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POWER TRANSFORMERS 


Transformers, making possible the use of distant 
sources of power by stepping up the voltage at the 
source and stepping it down where wanted, are 
supplied by this Company in any size, any voltage, 
either single or three-phase, to meet any specific 





A14,000 Kva. WATER- 
CooLED TRANSFORMER FOR 
150,000 VoLT SERVICE, SIN- 

GLE PHASE, 60 CYCLES CARBIDE 


On all large high voltage transformers the greatest 
attention is paid to Insulation, Ventilation and 
Mechanical Strength, as these factors mean Relia- 
bility and Ability to meet operating conditions. 

The successful operation of a power transformer 
depends on a number of factors, chief of which is 
the correctness of its design. Westinghouse power 





THE’CORE AND COILS OF A LARGE TRANSFORMER 
UsEpD FOR SUPPLYING 36,000 AMPERES FOR 
AN ELECTRIC FURNACE IN MAKING CALCIUM 


requirements, Three general types are recognized, 
the classification being made on the way in which 
the heat resulting from their electrical losses is 
removed—Self Cooled, Water Cooled and Air 
Blast. : 





A SELF-COOLING TRANSFORMER OF 
2,000 Kva. CaPAcity, 
66,000 VoLts 


transformers embody fundamentally correct prin- 
ciples of design which have been arrived at through 
painstaking study during many years of successful 
transformer manufacture. In Westinghouse trans- 
former construction the factors are carefully bal- 
anced which guarantee long life, efficient perform- 
ance, and security against breakdown. 
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LARGE STEAM TURBINE GENERATOR UNITS 


Westinghouse Steam Turbines are of the reaction 
or Parsons type or a combination of the impulse 
and reaction principles depending upon the particu- 
lar problems to be met. Economy and Reliability 
are the factors governing the type of construction 
used. 





30,000 Kitowatt UNIT 


Units in which the complete expansion of the 
_team is carried out in a single cylinder are built in 
capacities up to 30,000 kilowatts. To obtain the 
most reliable machine possible, units from 30,000 
kilowatts to 70,000 kilowatts are built in two or 
more cylinders. The excellent performance of 
Westinghouse Steam Turbines shows the correctness 
of these designs. 





Two 20,000 KitowatTt UNITS 


Westinghouse Steam Turbines are designed and 
built for both condensing and non-condensing 
service, and are also furnished in low pressure or 
exhaust steam, and mixed pressure types. Where 
exhaust steam is desired for heating or manufac- 
turing purposes, the bleeder or extraction type 
turbine is furnished. 





500 KiLowatt BLEEDER TYPE UNIT 


Westinghouse Reduction Gears are of the 
flexible pinion frame type. By an ingenious con- 
struction, the pinion is always kept in perfect 
alignment with the gear. This combined with the 
most accurate workmanship possible—insutes nois- 
less operation and high efficiency. Westinghouse 
gears are unexcelled for any application of the steam 
turbine driving slow speed machinery. 





3750 Kitowatt D. C. GEARED UNIT 
6005—1 
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ALTERNATING-CURRENT GENERATORS 


The Westinghouse Company builds A. C. Genera- 
tors for any service condition. 

A standard line of small belted units, capacities 
17. kilovolt-amperes and upward, permits the 
selection of the machine best fitted to match in 
capacity that of the prime mover. 


Standard engine type generators are available for 
direct connection to steam, gas, and oil engines. 

Generators for water wheel drive, in both hori- 
zontal and vertical types, are built in sizes as small 
as 30 kilovolt-amperes and as high as 30,000 
kilovolt-amperes or more. 





Tourer 6.250 KrLovott-AMPERE VERTICAL A.C. GENERATORS—WATERWHEEL DRIVE 
GENERATOR VOLTAGE, 6600—TRANSMISSION VOLTAGE, 140,000 


Prices, on the machine best-suited for your particular conditions, upon application. 


6006-1A 
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WESTINGHOUSE MARINE PROPELLING 
MACHINERY 


Being among the pioneers in the field of geared turbines, gears, condensers, and auxiliaries, such 
turbine propelling machinery, the Westinghouse as air ejectors, condensate pumps, circulating 
Company has furnished and is equipped to supply pumps, etc., for vessels requiring from 90 to 90,000 

horsepower. 





‘cow 


Hicu PressuRE MARINE TURBINE FLOATING FRAME MARINE REDUCTION GEAR 





By employing rotary machinery in ship propul- can run at speeds conducive of a higher efficiency. 
‘sion, considerable economy is effected in regard to Reduction gears are built to maintain pinion 
weight of equipment and space occupied by steam alignment under all conditions of load. The thrust 
consumption and maintenance. All machinery isof bearing employed is the well-known Kingsbury 
rugged construction and ample precautions are thrust bearing which is a considerable improvement 
taken to obtain safety and reliability of operation. over the usual type of marine thrust bearings. The 
In employing geared turbine propelling equipment, condensing equipment contains special features 
a much higher over-all efficiency is obtained, due which effect considerable economy with respect to 
to the fact that both the turbine and the propeller steam consumption, weight, and space occupied. 


For details apply to the nearest district office. 
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NUTTALL EXPANSION JOINTS 
NUTTALL ONE-PIECE EXPANSION JOINT 





NuttTaLL ONE-Pince ExpANsIoN JOINT 


As the name implies, this joint is made in one 
piece, machined to extremely close dimensions from 
a solid hammer-forged steel blank. 


The compact construction of this joint makes it 
much more desirable than the awkward loops and 
U-bends; the one-piece construction completely 
eliminates the use of packing which is absolutely 
necessary for the successful operation of other types 


of joints, which require constant care and frequent 
renewing to keep them tight. 


The carefully machined walls allow action by the 
same method asa bellows. Breakage is uncommon, 
not only because of the natural strength of the steel, 
which has been reinforced by oil tempering, but also 
by .a sliding sleeve inserted on the inside, which 
helps support internal strain. Limiting bolts, 
equipped with sleeves on the outside, further guard 
against extreme expansion or contraction. 


This joint can be had for any standard size pipe, 
for both high and low pressure lines, allowing a 
total movement of 2 inches on the high pressure 
and 5% inch in the low pressure. 


This joint has absolutely no chance of leakage, 
and is readily responsive to the slightest pressure 
of the line. 


NUTTALL FLEXIBLE COUPLINGS 





ASSEMBLED Types A COUPLING 


Type “A” Coupling—is equipped with rubber 
buffers and is made in sizes to care for any load 
from 9 to 1340 horsepower. , 


The illustration shows how the cast iron arms, 
assisted by rings, hold in place the rubber cylinders 
that absorb the shocks and jars. 


The simplicity of construction, which is a quality 
of all Nuttall couplings, reaches its highest develop- 
ment in this type. The ease of replacing the buff- 
ers, and their low cost, make it advantageous to 
install this type of coupling. 

Type ‘““B” Coupling—This coupling is designed 
for heavy duty service and is constructed in various 
sizes to transmit any horsepower from 98 to 4875. 

The substantial construction of this type makes 
it more economical than most other types because 
of the infrequency of repairs caused by breakage. 


Type “‘C” Coupling—This has been named the 
“safety first” coupling because of its construction. 
It is perfectly cylindrical, and has no projecting 
parts to catch the clothing of workmen and cause 
injury in case of accidental contact. 


It is the most complicated of the Nuttall coup- 
lings, yet is very simple in construction. 


The tempered steel springs are enclosed in the 
smoothly machined steel case, one side of which 
can be removed, the springs taken out, and the 
driving or driven machine operated separately. 
In diameter it ranges from 6% to 52 inches, and is 
made to care for ratings from 83 to 2680 
horsepower. 





ASSEMBLED TYPE B CouPLInG 


2000-9A 
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STANDARD RAILWAY MOTORS 


The Westinghouse standard line of railway mo- 
tors embodies all of the very latest improvements 
and is up to the minute in every detail. There are 
nine sizes, ranging from 25 to 190 horse-power at 
the 600-volt rating, which are so graded that there 
is a standard motor to meet any requirement 
ordinarily encountered in electric traction applica- 
tion. 

The thirty years experience of the Westinghouse 
Electric and Manufactruing Company as railway 
motor builders, combined with the co-operation of 
many competent operators, has brought about 
numerous improvements and refinements in rail- 
way motor design and construction. This, to- 
gether with the use of the commutating field, high 
grade cast steel motor frames, and parallel system 
of self-ventilation, has produced a great reduction 
in motor weight per unit of power output. Real- 
izing the extreme value of these improvements, 
many railway companies have been systematically 
retiring obsolete motors of all makes, thus availing 
themselves of the great saving in both maintenance 
cost and operating expense. 

Satisfaction has been rendered by each of these 
motors in service, under every operating condition. 
They have proved economical and durable by 
severest test, with the result that they are now the 
established standards of many railway properties. 

Never before have railway requirements been 
covered by so complete and yet so few varying motor 
designs. This condition, combined with the large 
demand for each of these standards, gives the rail- 
ways the advantage of the lower prices resulting 
from quantity production. 

Every effort has been made to arrange all motor 
details and wearing parts to give the longest possible 
life with the very minimum expenditure for replace- 
ments. A few of the improvements intended for 
this purpose are described below. 





Motor FRAME COMPLETE, WITH ARMATURE BEARING 
Housincs REMOVED 


The split between the axle cap and frame is 
at such an angle that the weight of the motor is 
largely taken off the axle-cap bolts. Through axle- 


cap bolts are used. The housing fits in a circular 
opening in the frame. It has a machined flange 
resting against a machined seat on the end of the 
frame held by axial tap bolts. 






SECTIONAL BEARING HOUSING 


Bearings and Lubrication 


The bronze motor bearings are in dust proof 
housings on the shaft. Axle bearings are furnish- 
ed of either bronze or babbitted malleable iron. Oil 
and waste lubrication for both armature and axle 
bearings needs no further introduction, since the 
reliability and economy of this design has been 
proved many times. 

Bond Wire, 






fish Poper | 
Protecting Strip 


Shellaced 
fullerboord: 





S 
X 


Cross SECTION SHOWING 
Wire Wounp Co! 
IN SLOT 





Part oF Coit, WIRE WouND SHOW- 
ING TAPING BETWEEN LEADS. PRE- 
VENTS SHORT CIRCUITS 


Armature Coils 


The armature coils are so wound that there are 
no sharp cross-overs. They are thoroughly insu- 
lated and treated and, being further protected by 
means of U-shaped pieces in the ends of the arma- 
ture core slots, secure a construction that will en- 
sure reliable service. The taping between leads 
where they emerge from the coil provides against 
short circuits and keeps the leads securely in place. 
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STANDARD RAILWAY MOTORS—Continued 
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Dust Guard 


Wiring Around Frame The improved, light-weight, pressed steel guard 

Note the substantial manner in which the wiring prevents entrance of dirt and grit between the 
is held by staples preventing vibration and break- flanges of axle collar and commutator-end axle bear- 
down. ing, resulting in increased life of the bearings. 





COMPLETE ARMATURE WITH FAN 


Armature Banding Axle Dust Shield 
To insure reliability, a strip of tin is placed around An axle dust shield made of sheet-steel com- 
the periphery of the armature, over this the steel pletely encases the axle between the bearings; two 
wire band is wound while armature is hot then windows permit inspection of axle bearings without 
soldered together, forming a solid hoop. removing casing. 


Standard Ratings and Weights 


Weight Wheel 
Motor H.P. at Complete Diameter Descriptive 
Type 600 Volts Lbs. Inches *Leaflet 
506-A oo 900 24-26 3901-A 
506-C 25 1000 30-33 
514-A 40 1650 24-26 2022 
514-C 40 1770 30-33 
532-A 50 2300 26-28 3763-B 
532-B 50 2325 30-33 
306-CV 65 2700 33-36 3834-A 
548 100 3175 33-36 3836-A 
333-V 125 3850 33-36 3837-B 
557 140 4050 33-36 3838-A 
567 165 4900 33-36 2031 
577 190 5650 36: Ste pe na PIMs. « 6 c's 


Here are Motors for Every Service 


Safety cars. Heavy interurban cars. 

Double-truck city cars. Freight and express cars. 

Light urban and interurban cars. Elevated and subway cars. 
Haul Freight Retire Obsolete Equipment 


Write for Descriptive Leaflets. They give full information. 
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TYPE HL CONTROL 


About ten years ago, the Westinghouse Electric 
and Manufacturing Company designed and intro- 
duced type HL Control, after many years of ex- 
perience in the successsful manufacture of pneu- 
matically operated forms of control equipment 
for heavy multiple unit train service on subways, 
elevated, and interurban roads. Because of the 
great need for a universal form of multiple unit 
control for train operation the HL Control imme- 
diately won a home in the railway field through- 
out the entire country. Today, over 200 roads 
in the United States and Canada have. adopted it 
for their standard. 

Although many refinements have since been 
incorporated in HL Control, no change has been 
made which affects an interchangeability of parts 
with the original equipments. All modifications 
and improvements have been made to further sim- 
_plicity, lengthen life of wearing parts, and to add 
to the many valuable features by which it gained 
its early recognition and prominence. 

Simplicity, accessibility, ruggedness, and positive 
action are the fundamental principles upon which 
the design of the entire line of HL Control has been 
based. The principle that a railway equipment 
should consist of but the fewest and simplest parts 
possible, has been rigidly adhered to. Delicate auto- 
matic devices have been entirely eliminated as well 
as all features which tended to complicate former 
equipments. A general idea of characterizing feat- 
ures of HL Control may be obtained from the il- 
lustrations shown on next page. 


Type HL control is arranged to handle two- 
motor and four-motor equipments of all capacities 
from small city cars up to, and including, freight 
locomotives. Throughout the entire range of sizes 
the same design and construction are employed. 


G ees Trolley 
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The varying conditions in the wide range of stand- 
ard railway applications have been covered by 
combinations in which the interchangeability of 
parts of each type is not disturbed, and the number 
of wearing parts is kept at the minimum. These 
types are given below: 


1. The type 275 unit switch is designed for low- 
floor, 26-inch wheel cars, up to, and including 
capacities of 200 H. P. 

2. The type 264 unit switch is designed for all 
cars having not less than 30-inch wheel 
clearances and this unit switch will handle all 
capacities encountered in standard city and 
interurban 600 volt traction service. 


3. Both the type 275 and the type 264 switch 
units for capacities up to, and including, a 
total of 500 H.P. per car are assembled in 
groups of eight, with the reverser located on 
one end, forming what is termed the ‘‘Con- 
troller Box’’, or “One Piece Control’’, 

4, For equipments between 340 H.P. and 500 
H.P. capacity per car, ten type 264 unit 
switches, total, are required. The two addi- 
tional switches are assembled in a separate 
two-switch box, known as the ‘‘ Line Switch”’. 


In excess of 500 H.P. requirements, and for loco- 
motives, the standard type 264 switch units can be 
grouped together in sufficient numbers to cover 
the conducting capacity for the heavier currents 
encountered. 

Besides the controller box, there are certain de- 
tails required to complete a car control equipment. 
These are master controllers, control switches, con- 
trol resistance, junction boxes and train line recep- 
taclesand jumpers. Ask for Leaflet 3865A. It gives 
a full description of HL control. 


“Control 
Switch 


Controller 
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GENERAL ARRANGEMENT OF APPARATUS AND WIRING 
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Bronze arcing tips carry the 
arc out from the butt contacts 
under the impetus of powerful 
magnetic blowout coils. The 
arc traveling outward on the 
tips is so effectively cooled that 
little burning takes place. 


Reversible asbestos lumber 
arc shute sides easily removed 
by pressing aside a small spring 
retainer, confine the arc to 


limited space. 


Pins, which when depressed 
admit air to the cylinder and 
operate the switch mechanism 
permit inspectors to test the 
movement of each switch with- 
out any current on the car. 





Westinghouse Railway Motors , 


TYPE HL CONTROL—Continued 


Here is the valve mechanism 
which under the action of an 
electro-magnet energized by the 
master controller, permits the 
entrance or exit of the com- 
pressed air which operates the 
switch. 


CONTROLLER Box WitTH CovERS REMOVED, 
SHOWING REVERSER MOUNTED ON THE 


EnpD PLATE AND THE FRONT 


Sipe SwitcH GROUP 





ContTROL SwITcH 


January, 1920 


Heavy flexible shunts of 
braided copper insure large 


* current carrying capacity and 





No insulation trouble here. 
The valve actuating magnet is 
enclosed within weatherproof 
cast iron shells. The coils are 
thoroughly impregnated with 
“Bakelite’’, one of the best 
known insulators. 


Enp oF CONTROLLER Box WiTH Covers REMOVED 
SHOWING THE OVERLOAD RELAY, CONTROL 
CircuUIT TERMINAL BOARD AND THE 
Motor Cut-Out SwitcH 






MAstER CONTROLLER 


” relieve all bearings and pins of 
current carrying duty. 


Heavy copper butt contacts 
comprise the switch jaws. They 
are self-cleaning by virtue of a 
“‘wiping’’ action which takes 
place during opening or closing 
of the switch. Their trenien- 
dous current carrying capacity 
is made possible by the 100 
pounds resultant contact pres- 
sure secured by the use of com- 
pressed air. 


This heavy coiled spring con- 
stantly exerts 100 pounds pres- 
sure against the piston. Upon 
release of air from the cylinder 
the switch-jaws are quickly sep- 
arated by its powerful, positive 
action. 


The piston which forces the 
movable contact upward is 
made of triple-ply carefully 
treated leathers reinforced with 
metal retainers. 
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BALDWIN-WESTINGHOUSE 
ELECTRIC LOCOMOTIVES 


One of the early results of the efforts to 
secure reliability in Baldwin-Westinghouse 
Electric Locomotives was the practice of 
producing them, not by a special assembly 
of miscellaneous parts, but by carefully 
designing each of the fundamental elements 
for the purpose it was to fulfill. 

The mechanical parts are built at the 
Baldwin Locomotive Works in accordance 
with designs developed jointly by the en- 
gineers of the two Companies. The under- 
frame, which transmits the draw-bar pull 
and forms the backbone of the entire struc- 
ture, is made with longitudinal members of 
rolled-steel channel and end sills or bumpers 
of forged steel or cast iron. The sills are 
fastened together by heavy knees and an 
exceedingly substantial structure secured. 
This method of construction is based on 
that which has been used for years in building 
the tenders of steam locomotives. 

Where differences in weight are required 
with locomotives of the same class these are 
secured not merely by the use of idle ballast, 
but by enlarging the section of the channels 





and other members, and hence increasing View oF STANDARD BALDWIN-WESTINGHOUSE ELEcTRIC LOCOMOTIVE 


the strength of the locomotive as well as its 
weight. 

The cab is of the steeple type and thus permits 
an unobstructed view of the track with either 
direction of operation. It is made of steel and is 
thoroughly braced and fastened. 

The motors with which Baldwin-Westinghouse 
locomotives are usually equipped are of a special, 
slow-speed type designed by the Westinghouse 
Electric & Manufacturing Company to secure 
maximum hauling power with minimum current. 
In the successful handling of carload freight this 
is of particular importance, since on many roads 
the amount of power which can be safely drawn 
from the system is restricted by the limited capacity 
of sub-stations and feeders. 

The effect of these motors on the work which a 
locomotive can do is best shown by a specific ex- 
ample. A 100-horsepower 600-volt railway motor 
of the car type, operating with a maximum gear 
reduction at its one-hour rating of 147 amperes, 
will run at a speed of about 16.75 miles per hour. 
A 50-ton locomotive with four such motors at this 
rating will require a current of 588 amperes, which 
on many systems is as much as it is desirable to use, 
and on a 2 per cent grade will haul a load of 140 tons. 
A 100-horsepower locomotive motor, under similar 
circumstances will operate at a speed of about 
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9 m. p. h. instead of 16.75 and the locomotive, if 
equipped with this type, will haul 310 tons instead 
of 140 tons, with exactly the same current. Prac- 
tically, this means that the Baldwin-Westinghouse 
locomotive, by operating on the 2 per cent grade 
at a speed of 9 m. p. h. (which usually is ample) 
instead of 16.75 m. p. h., can haul seven 45-ton 
freight cars instead of only three. Further economy 
in the use of power is obtained, where circumstances 
warrant, by arranging the motors for field control 
and when service conditions require, increased 
capacity is secured by forced ventilation from 
motor-driven blowers. 

The control apparatus, upon which more than 
any other single element the reliability of a loco- 
motive depends, is of the well-known HL type, 
which has established such excellent records in 
handling severe service in all parts of the country. 
Good equipment deserves reasonable care, and to 
insure this for the control apparatus, the various 
parts are located in the center of the cab where 
light is available and convenient access from all 
sides may be had. 

The apparatus compartment is normally enclosed 
by heavy expanded metal screens which prevent 
accidental contact with live parts while still affording 
a complete view. These screens are easily re- 
movable and can be quickly set aside when 
the apparatus requires inspection or repair. 
The grid resistance is not included with the 
other apparatus, but is located in a fully en- 
closed compartment just above, to which 
suitable doors afford access and from which 
ventilators in the roof carry off the heat. 

Every other detail of the individual parts 
and their assembly embodies in a similar 
way, the results of careful thought and years 
of experience and the apparently remarkable 
results obtained in service with Baldwin- 
Westinghouse Electric locomotives are but a 
logical outcome of this intelligent work. 
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Type SC Ignition 


A hot spark at all car speeds and practically no 
attention required—that describes the Westing- 
house system of battery ignition, designated as 
type SC. It is not merely an ordinary outfit, 
altered in a few minor details, but is the result of 
a thorough investigation of the entire ignition 
problem on the part of the Westinghouse automo- 
tive engineers, and represents an advance in igni- 
tion practice from both an electrical and a mechan- 
ical stantpoint. 


Among the special features of this ignition are 
the following: 


It consists of a few rugged parts, easily under- 
stood and adjusted. 


The coil and the condenser are highly efficient 
and are so balanced in functioning that a hot spark 
is produced by a small primary current. This, to- 
gether with the breaker’s positive action at all 
speeds, insures perfect ignition at all times, with an 
especially intense spark at starting. Moreover, 
since the primary current handled by the breaker 
contacts is small and since the condenser almost 
entirely suppresses sparking at this point, there is 
little burning of the contacts and their life is long. 


The breaker cam is moulded from material de- 
veloped by the Westinghouse laboratories. It is 
self-lubricating and requires no attention whatever. 

The breaker contacts are made of pure tungsten, 
a hard, durable metal. They open and close with 
a Wiping action, so that the surfaces are kept clean 
and freefrom pitting. Ajustments are generally un- 
necessary under 10,000 miles or more, and renewals 
are not needed except in case of accident. 


The condenser and the coil are so designed and 
protected that they are’ practically indestructible 
under ordinary service conditions. 





Type BI AUTOMOBILE AMMETER 


Meters 


Ruggedness and reliability are built right into 
Westinghouse Automobile Meters. Their attrac- 
tive appearance will add to the effect of any 
automotive equipment. The name ‘‘Westinghouse’’ 
on the dial is a sufficient guarantee of quality. 


Type BI ammeter has a 2-inch dial, either black 
or white nickel, as desired. It operates on the 
polarized vane principal and has no springs or 
moving coil. 

Type EW and AW ammeter and voltmeters have 
3-inch dials) They are operated on the D’Arsonval 
principal, which has a permanent magnet and a 
moving coil mounted in pivot and jewel bearings. 


Type BX instruments are of the highest grade 
and are the only D’Arsonval meters with two-inch 
dials. 

Full details of these meters. may be found in 
Section 3-B of this catalogue. 


Starting and Lighting Equipment 


In addition to its ignition system, the Westing- 
house Company supplies a complete line of steel- 
pipe-frame starting motors and lighting generators 
suitable for use on any type or size of automotive 
apparatus. The motors are supplied with either 
screw-pinion or magnetic gear shifts. The genera- 
tors comprise third-brush, and voltage regulator 
types. ‘This equipment has gained an enviable 
reputation for efficiency and reliablity during the 
many years it has been on the market and is now 
being used by more manufacturers of passenger cars 
and trucks, and on more high grade cars, than any 
other make of electric automotive apparatus. 


ge 
of 
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Sporting Rifles 
Shot Guns, Pistols, Telescopes 
Fire Arm Accessories 


STEVENS 





STEVENS Firearms embrace a variety to cover 
the requirements of Domestic and Foreign purchasers 
in all markets of the world. 


Domestic demand is served through wholesale and retail 
sporting goods dealers. 


’ Particular attention is given to Foreign orders and our 
equipment and experience enables us to pack as required for 
overseas shipment or mountain carriage in any country. 


SHOTGUNS are made in single, double barrel and repeat- 


Ing models in all gauges, light and heavy weight, etc. 


RIFLES are made in single shot and repeating models for 
target shooting and game hunting. 


PISTOLS are in single shot models only. 
TELESCOPES are furnished for all styles of sporting rifles. 


TRADE MARK 


—-STEVENS— . 


REG. U.S. PAT. OFF & FGN. 


For Catalogue, Information and Prices, address 


J. Stevens Arms Company 
Chicopee Falls, Mass., U.S. A. 


Export Office: No.5 State Street, New York City 





2000-4 





January, 1920 


















Meters 


A complete line of meters for measuring 
water and other liquids in large or small 
volumes under all pressures. 








A complete line of meters for measuring 
natural and manufactured gases, or alt. 


Volume and Pressure Recorders. 
Gas and Water Meter Provers. 


There is a meter specially adapted to every class 
of service — . 


For Measuring: 


Small Volumes of Water 

Large Volumes of Water 

Hot Water 

Oil 

Gasoline 

Natural Gas 

Compressed Air 

Manufactured Gases of Every Description, including 
Hydrogen, Oxygen, Nitrogen 


Pittsburgh Meter Company 


General Office and Works: East Pittsburgh, Pa. 


New York, 149 Broadway Seattle, 802 Madison St. 
Chicago, 5 South Wabash Ave. Kansas City, 6 W. 10th St. 
Los Angeles, Union Oil Building Columbia, S. C., 1443 Main St. 
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Style No. | 


12 

301 

» 601 

602 

603 
603A 

653 
653A 

1810 

1811 


to 
Kisii 
2002 
2003 
°2023 
2024 
2026 
.. 2027 
2029 
2030 
2032 
2033 
2035 
. 2036 
3038 
2039 
2041 
2059... 


2060 - 


© 2062 
2063 
2065 

£ 2066 
2073 
2076 

£2079 
2082 
2085 

" 2088 
2091 

©. 2094 
2097 

« 2100 
2103 
2127 
2130 
2133 
2136 
2139 
2145 

_ 2148 

© 2151 
2154 
2157 
2160 
2163 

to 
2172 
2173 


to 
= 2182 
2189 ° 
2192 
©) 2195 
2198 
2287 
2290 
2294 
2297 
2300 
2321 
2322 
2323 
2324 
2325 
3326 
2327 
2330 
2333 
2412 
2414 
© 2445 
2517 
2518 
“K2681 
to 
K2690 
» K2741 
to 
K2749 
*K2795 
to 
2200 
*K2815 
to 
K2820 
~K2940 
K2951 


Page | Style No. 


STYLE NUMBER INDEX 


Page |] Style No. 


K1807 


1113 K2952 ‘166 
113 K2955 166 
1113 K2956 166 
1113 K2988 166 
1113 K2992 166 
1113 K2999 166 
1113 W30857 + 122 
1113 W30859 122° 
10 W30860 122 
10 W30862 
to 122 
180 W30869 
W30871 122 
407 W30873 
A407 to 122 
407 W30881 
407 W30883 
407 to Lt Bae 
407 W30889 
407 W30891 
407 to 122 
408 W30898 ; 
408 W30900 
408 to {122 
408 W30908 
408 3379 621 
408 3380 621 
408 3794 1078 
413 4753 21 
413 4772 239 
413 4944 239 
413 ‘$136 236 
413 5225A 1082 
413 5262 237 
436 5263 237 
436 5306. 238 
436 5307 238 
436 . §590 237 
436 5591 237 
436 5624 .1078 
432 §793A 1082 
432 5796 239 
432 K6007 195, 199 |. 
432 K6011 
432 to 199, 195 
441 K6014 
441 | K6017 199,19 
441 K6041 198 
441. K6047 198 
441 K6051 198 
437 K6057 198 
437 K6061 195 
437 K6062 195 
437 K6063 195 
437 K6065 199,195 
437 K6141 199 
K6561 195 
439 K6562 195 
K6565 195 
K6641 199 
428 K6042; 199 
K6643 199 
419 K7098 198 
419 K7001 195, 198, 199 
419 K7002 195, 198, 199 
419 K7004 195, 198, 199 
426 K70011 195, 198 
426 to 199 
426 K7014 }: 
426 K7021 195, 198, 199 
426 7034 239 
426 K7057 195, 198 ,199 
437 7249 556 
437 7250B 556 
426, 437 72994. 605 
437 7227 220 
437 7530 220 
426 7532 220 
426 7533 220 
426 7534 220 
437 7543 605 
426 75444 605 
437 7545A 605 
426 7546A 605 
426 7547 605 
7549 605 
200 7550 605 
W20532 = 1145 
7655 121 
200 7655A 121 
8689 604 
8824 605 
180 9428 571 
9587 17 
9992 
180 to 739 
9995 
166 10004 739 
166 10281 739. 





10333 
10334 
10335 
10344 
10347 
10349 
10351 
to 
10356 
10358 
10359 © 
10368 


:W20399 1160, 1161 | ' 
W20400 1160, 1161 
W20401 1160, 1161 


W20413 
» W20415 
W20480 
W20481 
W20487 
to , 
20490 
: W20618 
to i 
W20627 
W20628 
to 
W20645 
W20680 
to 
W20697 
"W20698 
to 
W20703 
W20746 
W20747 
W20763 
W20768 . 


, W20769 


W20770 


, W20773 


W20778 
W20779 
W20780 
W20784 
W20786 
W20788 
W20294 
W20704-. 

TONY 
W20709 
W20782 
W20796 
W20802 
W20804 
W20810 
W20811 
W20813 
W20814 
W 20816 


| W20817 
; W20818 
! W20826 | 


to 
W20829 
W20836 
W20839 
W20841 
W20844 
W20852 
W20853 
W20863 
W20864 
W20868 

to 
W20877 
W20883 


Page } Style No. 


739 
739 
739 
739 
739 
739 


739 


739 
739 


739 
739 
739 


121 
121 
605 
605 
556 
605 


656 


690 


1168 
1168 
1144 
1144 


1144 
1162 
1163 
1164 


1162 


1170 
1170 
1166 
1166 
1166 
1166 
1166 
1166 
1166 
1166 
1167 
1167 
1167 
1167 


1165 


1167 
1167 
1167 
1167 
1167 


- 1167 


1167 
1167 
1168 
1168 
1168 
1168 
1169 
1169 
1169 
1169 


1169 
1169 


1170 


1171 


W20884 
W20887 
W20888 
W20892 
W20894 
W20896 
W20938 
W20942 
W21105 


to 
W21109 
W21117 

ito 
W21121 
/ W21122 

‘to 
W21125 
W21180 


to 
W21187 


W21283 
W21290 
to 
W21295 
W21297 
. W21298 
W21300 
W21362 
W21363 
» W21364 
W21365 
W21368 
W21369 
W21398 
W 21399 
W21408 
W21409 
W21430 
W21434 
W21438 
W21439 
W21440 
W21441 
W21443 
W21451 
W21462 
W21470 
W21471 
W21472 
W21484 
, W21485 
W21486 
W21487 
to 
W21495 
W21487 
to 
W21493 
W21713 


' W21791 1202,1204 


W21817 
to 
W21821 


W21825 1202,1203 |, 


W21826 


Page ) Style No. 


1205 
1205 


1207 


1204 
1204 
1204 
1204 
1165 
1165 
1165 


1193 


1193 
1193 
1193 
1145 
1145 
1145 
1180 
1193 
1193 
1193 
1193 
1193 
1193 
1193 
1144 
1180 
1145 
1145 
1145 . 
1180 
1144 
1144 
1166 
1166 
1166 
1144 
1144 
1144 


1145 


1180 
1144 


1202 


1202 


W21830 1198,1204 
W21831.1198,1203 


W21835 
W21836 
W21837 
W21838 
W21839 
W21840 
W21841 
W21842 


W22057 
W22060 
W22113 
W22114 
W22115 
W22116 
W22117 


W22118 . 
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1204 
1204 
1204 
1204 
1204 
1204 
1204 


198, 1204 
198, 1202 
1204 | 


1199 
1199 
1196 
1196 
1196 
1197 
1197 
1197 
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W22125 W24203 
to 1192 ta 
W22130 W24211 
W22133 W24212 
to 1192 to 
W22138 W24213 
W22151 1199 W24219 

W22153° 1199 to 
W22158 1199 W24227 
W22161 1199 24836 
W22166 1196,1197 ta 
/W22167 =1196 24843 
W22168 1196 25019 
W22169' 1197 25028 
W22170 +3=1197 25029 
W22171 + 1197 25376 
W22172 1196 26666 
W22173 1196,1197 27000 
W22175 1196 27001 
W22176. 1197 27003 
W22262 to 
to 1189 27007 
W22275 W27209 
W22276 27034 
to -}$ -1190 27035 
W22287 W27050 
W22288 to 
to 1191 W27057 
W22299 W27055 
W 22340 W27101 
to 1171 to 
W22344 /-W27110 
W22361 1198 'W271i1 
W22372 1197 ; sa ato 
W22401 1198 W27120 
W22452 1203 W27121 
W 22453 1198,1204 to 
W 22454 1198,1204 | _W27126 
W22472 1202 W27126 
W22473 1202 to 
W22487 1198 W27130 
W22488 1198 W27131 
W22489 ) 4408 to 
to 1203. W27135 
W22493 W27136 
W22544 to 
to: 1203 W27140 
W22550 W27141 
W22556 1196,1203 
W22557 1197,1198 
1202,1204 
W22558 1197,1203 | W27142 
'W22559 91197 tu ened 
W22560 1203 W27143 
W22602 
to 1199 
W22607 
W22869 
to 1197 
W22879 
W22889 615 
W22890 615 
'W22926 1196 | W27144 
W22928 " 
to 1196 
W22940 
W22941 
to 1197 W27145 
| W22947 J 
i W22949 1197 
| W22950 | 1196.-.}} 
1 93438 38+‘ 13 
' W23156A. 1198 W27146 
W23156B 1198 
W23171 1198 
2 1198 
W23500 
to 1201 W27147 
W23504 
W23692 W27148 
to 1200 
W23696 W27149 
- W23697. - 1198 - | W27150 
| W23698 1198 | W27151 
W23775 W27152 
to 1208 to 
W23779 W27155 
W23796 W27156 
to 129. | W27157 
W23807 W27158 
W23904 W27159 
to 129 | W27160 
W23920 W27161 
24051 558 
24139 856 | W27162 
24140 856 
W24196 ) 
to 1187 
w21202 | 


Page 
1188 
1187 
1188 


370 


219, 220 
19 
19 
238 
121 
1203 
1203 


1203 


1166 
1173 
1173 


1144 
1142 
1134 


1135 
1138 
1139 
1140 
1141 


1138. 1139 
1140, 1144 
1142 
1134, 1135 
1142 
1134, 1135 
1138, 1139 
1140, 1141 
4142, 1147 
1148, 1149 
1152, 1153 
1156, 1157 
1158, 1159 
1160, 1161 
1135 
1139, 1141 
1142, 1149 
1153, 1157 
1159, 1161 
1135 
1139, 1141 
1142, 1149 
1153, 1157 
1159, 1161 
1134, 1138 
1140, 1142 
1148, 1152 
1158, 1160 
1161 
1136, 1138 
1154, 1161 
1136, 1138 
1154 
1136, 1154 
1136, 1154 
1137 


1155 


1155, 1156 
1137 
1137, 1155 
1137 


1137, 1155 
1138 
1140, 1143 
1134, 1138 
1142, 1147 
1148, 1152 
1156, 1158 
1160, 1161 








Style No, 


Page 


W27163 1143 . 
W27164 1140,1141 
1158,1159 
1161 
W27165 1143,1169 
W27166 1138 
1134. 
1140 
1142 
w27166 | 1147 
* w27167 | 4133 
1158 
1160 
1161 
1135 
1139 
wa7ico | 114 
W27172 | 4427 
1159 
| 4161 
W27173} 3136 
to 
w27176 | 1454 
W27177 1137,1155 
W27178 1137 
W27179 1136 
W27180 1136 
1145,1154 
W27181 1136,1154 
W27182 1143 
W27183 1142 
W27184 1142 
W27185 1142 
W27186 1143,1145 
W27187 
to 1143 
W27193 
W27194° 1142 
W27195 1144 
W27196 1144 


W27197 1142,1145 
W27198 1137,1145 


W27200 
to 1163 
W27208 
W27210 
to 1163 
W27218 ) 
W27219 1166 
W27229 1166 
wyaie30 
1164 
w27238 
W27240 1165 
W27241 1165 
W27242 1165 
Wes 
1167 
w29247 
W27248 1169 
W27249 1169 
W27250 1169 
W27256 1169 
W27257 1169 
W27258 1169 
W27500 
to 1152 
W27504 
W27505 
to 1153. 
W27509 . 
W27510 
to 1155 
W27515 
W27516 
to 1156 
W27520 
W27521 
to 1157 
W27525 
W27526 
to 1158 
W27530 
W27531- 
to 1159 
W27535 
W27536 1152,1156 
1158,1160 
1161 
W27537 1153,1157 
1159,1161 
© W27538 1156,1157 
: 1161 


W30452 1180 
W30453 1180 
W30456 1180 
W30468 1208 
W30469 1208 
W30518 1180 
W30519 1180 


W30650 1175 
W30651 81175 
W30652 = 1175 
W30627 1182 
W30628 1182 
W30631 1182 
W30638 1182 
W30639 1182 
W30642 81182 
W30643 1182 
W30646 


W30650 
W30657 


to 
W30667 


W30668 


W30688 1180 
W30689 8 1180 
W30690 8 1180 


W30691 8 §=1183 
W30692 1183 


W30699 
W30700ANB 1185 
W30702ANS 1185 
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Style No.» Page 
, W27539 1145,1158 
1 


1161 


W27540 1161 
W27541 


to.. 1160 


W27545 

W27546 1155 
W27547 1160 | 
W27548.. 1155 
W27549 > 1155 


27659 571 


W27701 


to 1147 


W27719 
W27720 1148,1164 
W27721 1149 


27736 322 
27741 322 
27746 322 
27751 322 
27756 322 
27761 322 
27766 322 
27771 322 
27781 322 
27786 322 
27791 322 
29763 220 
29865 67 
29897 

to 657 
29900 
30053 739 
30054 739,788 
30055 

to 739 
30058 
30059 

to 111i 
30063 


30549 67 
30550 67 


to 1178 


30668 

to 1183 
30672 

to 1174 


to 1183 


30688 1183 


to 1180 


Style No. 


W30703AWB 
W30705AWS 
W30706CNB 
W30708CNS 
W30709CWB 
W30711CWS 
W30712 1185 
W30713 1185 
W30714AN 1185 
W30715AW 1185 
W30716CN 1185 


W30731 





W30718 1185 


W30721 
to 1185 
W30724 


W30746 1185 
W30767 


to 1180 37169 117 
W30771 37170. 117,118 
W30774 37172 117 
to 1179 37173 117 
W30800 7174) Cay 
30780 237 37175 117 
30901 739 37176 117,118 
30902 739 37177 118 
W30909 37178 117 
to 1179 37182 118 
W30926 37185 
W30927 to 61 
to 1183 37216 
W30940 37186 118 
30933A 62 37187 117,118 
W 30946 1183 37188 118 
W30948 37189 117,118 
to 1174 1085 
W30979 37190 117 
W30982 37191 
to 1175 to } 117,118 
pares 37194 | 1085 
31001 37195 117,118 
cone 1181 37196 117,118 
31056 37197 117 
W31057 37198 117 
raters 1182 37199 117 
$7200 
32304 4117 
ailics. 37203 
37207 117 
aaa oe 37209 117 
37210 
32485 65 1079 
32486 65 aieee 
32488 65 37218 
32489 65 62 
32492 65 Lee 
ries be 37281. 743 
32496 vl) Os)! |), Maoh aL 
32497 65 Kanes 
32499 65 K37511 
32500 65 153 
33112 393 Kanes 
33151 392 
35152 oe ie 1 
to $220,225 saiiihe 153 
35161 K37531 
35233 
to 698 153 
35242 697 eae 
35243 697 153 
35244 697 K37545 
35248 698 wage 
35249 128 
to 698 W39572. 
35253 K37551 
35286. 1113 153 
35287A 1113 K37555 
35289 1113 ara 
35290A 1113 153 
35299 221 K37565 
3537327127 K37571 
35373A 721 
35403 221 K37578 


Page | Style No. 


1185 
1185 
1185 
1185 
1185 
1185 


NB 1185 
W30732MNS 1185 
W30733MWB 1185 
W30735RNB 1185 
W30736RNS 1185 
W30737RWB 1185 
W30738RWS 1185 
W30739 1185 
W30740 . 1185 
W30741MN 1185 
W30742MW 1185 
W30743RN 1185 
W30744RW 1185 
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35586 

to 656 
35589 
35591 743 
36001 1113 
36002 1113 
36003 1113 
36006. 1113 
36007 1113 
36045 

to 1113 
36050 
36053 1113 
36054 1113 
36451 219 
36457 220 
37153 t 

to 60 
37184 
37157 117 
37158 118 
37159 118 


37159 117,118 
37160 117,118 


ies 117 
3716 

Mo 4417, 118 
37165 


37166 117,118 
37167 117,118 
37168 117,118 





Page | Style.No. | 


K37581 
to 
K37588 
K37591 
to 
K37598 
K37601 
to 
K37608 


_ K37611 


to 
K37618 
37935 
37936 
37944 
37945 
37958 
to 
37961 
37962 
K38222 
to 
K38236 
K38238 
to 
K38252 
K38254 
to 
K38268 
K38270 
to 
K38284 
K38286 
to 
K38300 
K38302 
to 
K38316 
K38318 
to 
K38332 
K38334 
to 
K38348 
K38350 
to 
K38364 
K38366 
to 
K38380 
K38382 
to 
K38396 
K38398 
to 
K38412 
K38446 
to 
K38460 
K38462 
to 
K38476 
K38494 
to 
K38508 
K38510 
to 
K38524 
K38526 
to 
K38540 
K38542 
to 
K38556 
K38558 
to 
K38572 
K38574 
to 
K38588 
K38590 
to 
K38604 
K38606 
to 
K38620 
K38622 
to 
K38636 
K38638 
to 
K38652 
K38654 
to. 4 
K38668 
K38670 


to 
K38684 } 


January, 1920 


Page | Style, No. , 


153 


153. 


153 
153 
61 
61 


61 
61 


61 
1113 
164 


164 
162 
162 
164 
162 
164 
164 
162 
162 
164 
162 
162 
162 
162 
165 
165 
163 
163 
165 
163 
165 
165 
163 
163 


165 


K38686 
to 
K38700 
K38710 
K38711. 
K38712 
K38734 
to 
K38748 
K38750 
to 
K38764 
K38759 
K38782 
to 
K38796 
K38798 
to 
K38812 
K38814 
to 
K38828 
K38830 
to 
K38844 
K38846 
to 
K38860 
K38862 
to 
K38876 
K38878 
to 
K38892 
K38894 
to 
K38898 
K38910 
to 
K38924 

39919 
K38942 
to 
K38956 
K38958 
to 
K38972 
K38974 
to 
K38988 
K38990 
to 
K39104 
K39106 
to 
K39120 
K39122 
to 
K39136 
K39138 
to 
K39152 
K39154 
to 
K39168 
K39170 
to 
K39184 
K39186 
to 
K39200 
K39202 
to 
K39216 
K39218 
to 
K39232 
K39234 
to 
K39248 
K39250 
to 
K39264 
K39262 
to 
K39265 
K39266 
to 
K39276 
K39277 
to 
K39280 
K39282 
to 
K39296 
K39298 


to 
K39312 


Page 


163 
162 


162 
162 
163 
163 
203 
163 
182 
182 
182 
182 
182 


182 


183 
183 
183 
183 
183 
183 
183 
184 
184 
184 
184 
183 
185 

184, 18 
184 
184 


185 





January, 1920 


Style No. 


K39314 
to 
K39328 
K39330 
to 
K39344 
K39346 
to 
K39360 
K39378 
to 
K39392 
K39394 

240 
K39408 
K39410 

to 
K39424 
K39426 
to 
K39440 
K39442 
to 
K39456 
K39458 
to 
K39472 
K39474 
ue 
K39488 


K39504 
K39506 
to 
K39520 
K39522 
to 
K39536 
K39538 
to 
K39552 
K39554 
to 
K39568 
K39570 
to 
K39584 
K39586 
to 
K39600 
K39602 
to 
K39616 
K39618 
to 
K39634 
K39650 
to 
K39664 
K39666 


to 
K39680 


Page | Style No. 


185 

185 

| 185 

| 185 

185 

185 

186 

186 

186 

" 186 

K39490 

to 186 
186 

186 

186 

187 

187 

187 

187 


187 


40649 1113 
41595 121 
41728 121 


42300 
to 
42318 
42320 
42321 
42322 
42970 
to 
42975 
43105 
43107 
K43435 
to 
K43449 
K43451 
to 
K43465 
K43467 
to 
K43481 
K43680 
K43499 
to 
K43513 
K43515 
to 
K43529 
K43531 


to 
K43545 


eet Ee) ee 


121 
121 
169 
169 


169 


168 


168 
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eS 
169 
K43577 
Kien!” 
169 
K43593 
aes 
169 
K43609 
Hate 
168 
Kasost 
sar ie 
168 
K43657 
rr ied 
168 
K43673 
43670 
to 287 
43673 
44887D 1074 
46185 21 
46868 605 
47417 6 
47608 324,371 
47609 324 
47889 121 
47893 872 
47931 879 
47941 121 
47941A 121 
47969 371 
48231 +4 
48645 
to 874 
48650 
48653 882 
48814 22 
49363 874 
49372 881 
49373 881 
49372 921 
49373 921 
49374 920,921 
49375 921 
49394 
to 939 
49398 
50337 1079 
50382 219,222 
50383 222 
50384 222 
50403A 
to 1113 
50406A 
50885 879 
52073 
to 153 
52088 
K52231 
to 171 
K52320 
K52327 
to 173 
K52349 
K52351 
to 196 
K52353 
K52354 
to 197 
K52364 , 
K52366 197 
K52518 
to 155 
K52521 
52557 856 
52559 856 
52560 857 
52562 857 
52563 857 
52565 857 
52566 857 
52568 857 
52569 859 
52571 589,855 
52572 589 
52574 859 
52596 863 
52602 865 
52604 865 


K53000 150 
K53001 150 


54924 865 
54928 886 
54930 886 
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Page | Style No. 


54934 
54936 
54937 
54939 
54943 
54944 
54950 
54956 
54972 
54973 
55382 
55383 
56359 
56364 
56365 
56822 
56823 
57513 
to 
57519 
57930 
57965 
57968 
58070 
58496 
58650 
58651 
58651 
59083 
59084 
59086 
59523 
59570 
59571 
59601 
59932 
60010 
60179 
60180 
61045 
to 
61048 
61047 
61048 
61057 
61058 
61059 
61062 
61063 
61064 
61720 
61721 
62133 
63718 
63719 
63720 
64421 
64767 
65608 
65609 
65610 
65747 
to 
65761 
65766 
65768 
65769 
65942 
65943 
65944 
65952 
65953 
65954 
65962 
65963 
65964 
66042 
66095 
66131 
66276 
to 
66292 
66294 
66295 
66298 
to 
66313 
66319 
66371 
67192 
67193 
67764 
67765 
68221 
69902 
69903 
70555 


Page | Style No. 


867 
867 
867 
867 
867 
867 
868 


865, 868 


698 
698 
203 
203 
201 
238 
238 
238 
238 


887 


324 


324, 371 


697 
697 


} 220,225 


1114 
918 


| 677 


677 
677 


676 


a 


677 
698 
220 
225 
225 
225 


920, 1069 


677 
677 
1096 


1447 


71664 
to 
71669 
72312 
72313 
72321 
to 
72338 
72449 
72458 
72749 
72750 
72751 
72752 
73853 
73854 
74508 
74509 
74598 
74599 
74600 
74645 
74646 
76823 
76824 
76825 
76826 
76827 
80126 
80205 
81133 
to 
81138 
81552 
to 
81560 
81599 
81600 
81607 
81608 
81798 
82617 
82629 
82633 
82636 
82639 
82642 
82645 
82648 
82661 
82667 
82671 
82672 
82689 
82701 
82711 
to 
82719 
82720 
82735 
82738 
82742 
82747 
82773 
82776 
82779 
82787 
82789 
82791 
82793 
82797 
82798 
82799 
82801 
82803 
82805 
82873 
82874 
83121 
83123 
83125 
83129 
83355 


83356 


83393 


83347 
83348 
83805 
84143 
to 
83184 
84600 


to 
84608 


oer ll 


Page | Style No. 


672 


670 
670 


672 


677 
652 
608 
608 
608 
607 
1094 
1094 
604 
604 
604 
604 
604 
1113 
1113 
236 
236 
237 
237 
237 


33 
219, 200 
203 


203 


847 
847 
847 
847 
848, 849 


868 
858 
858 
858 
858 
858 
886 
886 
867 
880 
880 
868 
868 


893 


872 
883 
878 
S67 
857 
886 
886 
867 
877 
877 
877 
877 
874 
874 
876 
876 
876 
876 
874 

874 
869 
869 
869 
612 

848, 849 


848, 849 
850 
850 

848 849 

850, 958 
851 
851 
1083 


939 


677 


Page | Style No. 


84636 
to 677 
84661 
84663 
to 677 
84686 
84687 676 
84688 676 
84689 676 
84691 676 
84692 676 
84693 676 
84715 
to 676 
84756 
84799 677 
84817 677 
85329 874 
85330 874 
85332 874 
85334 874 
85416 
to 877 
85419 
85421 877 
85422 877 
85756 1113 
85784 1113 
87637 1096 
87643 
to 213 
87663 
87664 847,849 
87665 847, 849 
87666 848, 849 
88497 677 
88498 677 
88703 865 
88823 
to 287 
88826 
88921 920 
91071A 600 
91073B — 600 
91074A 600 
91075A 600 
91193 119 
91219 932 
91244 677 
91245 677 
91246 677 
91266 918 
91331 677 
91350 - 1076 
91351 1076 
91354 1076 
91355 1076 
91383 121 
91466 918, 1026 
91703 548 
91704 548 
92113 918 
92132 849 
92133 849 
92141 930 
92146 940 
92147 940 
92149 939 
92210 918 
92232 887 
92233 887 
92234 887 
92248 
to 1113 
92251A 
92510 
to 920 
92513 
92721 1110 
92790B 556 
93510 
to 561 
93524 
93527 
to 561 
93534 
93590 22 
93596 1096 
97456 237 
97457 2at 
97466 851 
97467 851 
97474 849 
97475 849 
97512 940 
97513 940 


97519 
to 
97523 
97527 
to 
97531 
97604 
97605 
97870 
97878 
98798 
98801 
99008 
99038 
99080 
99081 
99082 
99342 
99402 
99404 
99553 
99596 
99708 
99709 
99710 
99712 
99713 
99714 
99829 
99830 
99839 
99840 
99895 

100416 


100417 


100418 
100419 
100420 


100421 


100422 
100423 
100424 
100425 
100426 
100427 
100443 
100727 
101292 
to 
101299 
101473 
101474 
101941 
101942 
101954 
101953 
to 
101958 
102113 
to 
102117 
102121 
102125 
102143 
to 
102148 
102146 
102147 
102192 
102193 
102247 
to 
102250 
102259 
102260 
102261 
102273 
102274 
102275 
102287 
102288 
102746 
102747 
103414 
103689 
103691 
104162 


* 104167 


104391 
104392C 
104789 
104790 
105696 
106568 


210 


739 
739 
1096 
1096 
677 
677 
1096 
121 
237 
237 
237 
1114 
877 
877 
1116 
1116 
677 
677 
677 
677 
677 
677 
261 
261 
676 
676 
660 
847, 848 
849, 850 
847, 848 
849, 850 
849, 850 
849, 850 
847, 849 


847, 849 
857 
849,851 
849, 851 
851 
851 
849, 850 
849 
1345 
inp 


287 


260 
260 
276 
941 
847 


960 


999 


976 
976 


959 


932 
932 
1002 
1002 


994 


956 
956 
956 
956 
956 
956 
956 
956 
1261 
1261 
219 
1113 
1113 
1116 
677 
120 
120 
1113 
1113 
396 
1116 








> 











Style No. 


106697 
to 
106708 
106711 
106712 
106802 
107150 
to 
107212 
107482 
107483 
107493 
107494 
107495 
to 
107504 
107505 
to 
107512 
107513 
107514 
107516 
108058 
108059 
108060 
108064 
to 
108067 


108078 573,574 
108079 573,574 


108099 
108100 
108101 
108142 
108143 
to 
108152 , 
108201 
108380 
108474 
108989 
to 
108996 
109008 
109009 
109010 


109712 1120,1122 
109713 1120,1122 


109733 1122 
109340 879° 
109341 882 
110354 
to 676 
110360 
110756 652 
110757 652 
111125 1225 
111126 1225 
111424 68 
112127 T 
112323 210 
112535 260 
112536 260 
112537 120 
112538 120 
112740 995 
112878 613 
112882 
to 651 
112885 
W113020 1180 
W113040 1180 
W 113060 1180 
W113075 1180 
W113150 1180 
113495 1093 
113496 1093 
114102 1093 
114840-1-2 676 
114847 1228 
115122 261 
115123 261 
115124 261 
115725 1238 
115727 1238 
115729 1238 
116800 880 
117375 201 
118768 219 
118948 849 
118951 849 
118960 850 
118963 850 
118984 848, 849 
118987 848 
118990 848 
118996 848 
119014 848 
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Page | Style No. 


1111 


1111 
1111 
1345 


671 


671 
671 
794 
794 


795 


804 


805 
805 
1108 
677 
677 
677 


677 


317 
317 
317 
869 


743 
677 
119 
677 
561 
608 


608 
608 


119017 
119020 
119043 
119046 
119049 
119052 
119079 
119080 
119081 
119083 
119157 
to 
119160 
119312 
to 
119315 
119317 
119326 
119357 
119371 
119655 
119656 
119657 
119658 
119659 
119890 
119891 
119914 
to 
119917 
119919 
119921 
120076 
120079 
120082 
120085 
120193 
120438 
to 
120446 
120448 
to 
120455 
120456 
to 
120463 
120467 
to 
120471 
120475 
to 
120482 
120483 
120484 
120485 
120563 
120830 
120867 
120869 
120961 
120962 
121128 
121129 
121130 
121358 
121364 
121370 
121561 
121562 
121602 
121602 
121603 
121610 
121665 
121666 
121667 
121727 
121734 
121738 
to 
121741 
122323 
122429 
122430 
122481 
122487 
122493 
122499 
122505 
122511 
122517 
122609 
122611 
122650A 
123242 
123243 
123359 
123360 


et 
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Page | Style No. 


849 
849 
849 
849 
849 
850 
852 
852 
852 

37 


676 


904 


899 
642 
995 
317 
676 
676 
676 
920 
920 
888 
888 


877 


940 
940 
848, 849 
848, 849 
848, 850 
850 
677 


677 
677 
676 
676 


676 


879 
881 
881 
880 
8 
940 
940 
1083 
1083 
676 
676 
676 
1335 
1335 
1335 
888 
888 
872 
921 
921 
80 
1384 
1384 
1384 


937 
937 


930 
677 
677 
1335 
1335 
1335 
1335 
1335 
1335 
1335 
876 
876 
121 
317 
317 
937 
937 


123692 
124389 
124390 
124391 
124393 
124395 
to 
124400 
124401 
124402 
124403 
to 
124406 
124413 
124414 
124586 
124755 
124756 
124757 
124760 
124762 
124967 
124968 
125000 
to 
125018 
125019 
to 
125035 
125053 
‘to 
125072 
125077 
to 
125080 
125085 
to 
125096 
125185 
125186 
125235 
125247 
125412 
125527 
125529 
125531 
125533 
125535 
125537 
125539 
125541 
125543 
125547 
125552 
to 
125555 
125604 
to 
125629 
125632 
125680 
125724 
125725 
125726 
125727 
125729 
125731 
to 
125735 
125737 
125739 
125740 
125741 
125743 
125745 
125746 
125747 
125748 
125750 
125752 
to 
125755 
125756 
to 
125759 
125760 
125761 
125762 
125763 
125766 
125778 
125779 
125781 
125782 
125783 
125785 
125787 
125788 


Page | Style No. 


893 


876 
1227 
1227 


726 


728 


732 


734 


734 


1228 
1228 
1088 
882 
8, 37 
936 
936 
936 
936 
936 
936 
937 
937 
937 
882 


"877 


725 


904 
642 
878 
882 
882 
882 
882 


882 


882 
879 
879 
879 
879 
879 
879 
880 
880 
880 


880 


883 


904 
904 
904 
869 
704 
877 
877 
877 


877. 


877 
877 
1384 
877 


Page | Style No. 


125789 877 
125794 888 
125795 888 
125815 1384 
125909 
to 893 
125914 , 
125916 893 
125918 893 
125920 893 
125922 893 
125924 893 
125926 893 
125927 
to 894 
125931 
126035 937 
126199 1109,1114 
126199A 1109,1114 
126200 1109,1114 
126200A 1109,1114 
126269 883 
126270 883 
126271 883 
126387 888 
126496 940 
126498 940 
126500 940 
126524 940 
126526 940 
126528 940 
126529 677 
126561B 1076 
126629 995 
126962 890 
126963 890 
126966 890 
126967 890 
126970 890 
126971 890 
126976 876 
126977 876 
126978 876 
126980 876 
127059 868 
127061 941 
127101 994 
127124 937 
127205 
to 894 
127208 
127267 869 
127355 
to 904 
127358 
127520 393 
127529 393 
127768 610 
127776 610 
127800 617 
127806 599 
127909 1110 
127932 617 
127933 617 
128426 995 
128476 996 
128597 612 
129224 288 
129229 
to 288 
129232 
129384 757,758 
759, 760 
761, 762 
763, 764 
765, 766 
773 
129806 
to 998 
129809 
130582 960 
130583 960 
130623 677 
133407 
to 288 
133410 
133411 1114 
133629 1332 
133632 1332 
133738 
to 288 
133742 
133829 677 
133892 288 
133893 288 
133973 261 
133974 261 
133975 261 


1448 


134218 
134250 
134251 
134613 
134769 
134770 
135073 
135074 
135082 
to 
135086 
135087 
to 
135100 
135957 
136104 
136105 
136468 
136817 
136818 
136849 
to 
136852 
136858 
to 
136864 
136866 
136867 
136868 
136872 
to 
136876 
136878 
to 
136884 
136898 
137231 
to 
137252 
137266 
137268 
137270 
137272 
137273 
137275 
137276 
137277 
137294 
137295 
137296 
137300 
to 
137307 
137309 
137331 
137333 
137335 
137336 
137338 
137360 
137362 
137364 
137365 
137366 
137367 
137368 
137372 


o— 


to 
137377 
137378 
137379 
137380 
to 
137383 
137389 
to 
137400 
137401 
to 
137405 
137406 
137630 
to 
137633 
137637 
to 
137642 
137649 
137650 
137651 
137653 
137654 
137657 
137659 
137660 
137661 } 


137669 | 


Page | Style No. 


1088 
1114 
1114 
1381 
1068 
1068 

994 

994 


994 


890 


791 
852 
852 
119 
958 
958 


957 


957 


957 
957 
957 


957 


957 
958 
957 


957 
957 
957 
957 
957 
957 
957 
957 
958 
958 
958 


958 


958 
959 
959 
959 
959 
959 
959 
959 
959 
959 
959 
959 
959 


959 


995 
995 


996 


996 


997 
1000 
997 


997 


998 
998 
998 
998 
998 
998 
998 
998 


990 


January, 1920 


137671 
137672 
137673 
137674 
137675 
137678 
to 
137693 
137694 
to 
137701 
137702 
to 
137722 
137723 
to 
137728 
137729 
138141 
138186 
138214 
to 
138228 
138229 
to 
138234 
13825 
to 
138246 
138247 
138248 
138249 
138253 
138254 
138255 
138260 
138262 
138264 
138266 
138268 
138270 
138271 
138272 
138273 
138837 
138839 
138840 
138842 
to 
138845 
138877 
138885 
139100 
to 
139107 
139281 
139589 
139618 
to 
139625 
139742 
139743 
139745 
139747 
139794 
139962 
140086 
140183 
140577 
140581 
140606 
140609 
140689 
to 
140693 
140695 
140697 
to 
140701 
141037 
141145 
141426 
141527 
141529 
to 
141532 
141539 
141620 
141621 
141622 
142021 
to 
142024 
142080 
142081 
142399 
142400 
142760 


Page 


999 
999 
999 
1000 
1000 


1000 
1002 
1003 


1001 


869 
1111 
677 


1001 
1002 


1001 


1002 
1002 
1002 
1002 
1002 

1002 

041 
O41 
941 
941 
041 
O41 
1068 
1068 
1068 
791 
791 
791 


791 


1096 
1096 


847 


1093 
1381 


688 


876 
876 
876 
876 
oT 
677 
677 
887 
1333 
1333 
1330 
1330 


873 


873 
873 
637 


1114 


hee 





piece ALS RW lean mene ees 
tai 


ange 


° fecgtive ane” 


yal se ae ~ 


SS 


January, 1920 


Style No. 

143162 903 
143681 810 
143684 810 
143686 810 
143688 809 
143690 809 
143692 809 
143697 809 
144047 859 
144048 859 
144265 571 
144341 904 
144342 904 
144830 

to 903 
144834 | 
145121 65 
145122 65 
145368 1110 
145578 

to 1221 
145585 
145973 

to 890 
145976 
145977 

to 903 
145980 
146065 

to 863 
146068 
146284 1263 
146356 891 
146357 891 
146360 891 
146361 891 
146366 891 
146367 891 
146370 891 
146371 891 
146632 869 
146648 1110 
146649 1110 
146865D 1326 
147190 67 
147233 

to 671 
147240 
147946 671 
148137 993 
148138 993 
148169 993 
148907 388 
148908 388 
148909 388 
149139 208 
149140 208 

' 149141 208 

149786 

to 924 
149790 
149802 

to 924 
149807 
151072-3 208 
151102 1334 
151104 1334 
151106 1334 
151111 888 
151186 788 
151190 788 
151223 15 
151224 15 
151225 15 
151466 1253 
151686 788 
151808 637 
151810 637 
151811 637 
151812 637 
151813 637 
151814 637 
151815 637 
151818 637 
151819 637 
151820 637 
151821 637 
152526 1227 ,1296 
152937 881 
152938 881 
152999 1223,1226 
153706 677 
154072 $98 
154225 566 
154226 566 
154227 566 
154297 6,12 
154609 1222 


Page | Style No. 
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154610 1222 
154611 1223 
154611A 1226 
154713 


to 287 
154716 
154794 
to 888 
154797 , 
155805 260 
156096 566 
156145 566 
156291 647 
156293 
to 647 
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209657 
to 365 
209668 
209673 
to 365 
209684 
209721 
to 366 
209736 
209832 
to 394 
209836 
209837 394,677 
209914 677 
210233 14 
210612 1114 
210697 617 
W211060 1177 
W211075 1177 
W211150 1177 
W211200 1177 
211840 394 
211846 392 
211917 
to 326 
211937 
212029 i 
212030 573 
212314 810 
212315 810 
212325 809 
212326 809 
212328 809 
212329 809 
W214040 1177 
W214060 E17 
214068 396 
214077 
to 387 
214084 
214121 393 
214133 387 
214134 387 
214135 387 
214140. 387 
214144 
to 388 
214151 
214159 394 
214160 394 
214165 394 
214166 394 
214185 703 
W214200 1177 
214236 712 
214237 712 
214241 1088 
214316 16 
214480 685 
214514 536 
214515 536 
214516 536 
214518 536 
214519 536 
214520 536 
214582 393 
214592 396 
214852 
to 396 
214855 . 
214856 39 
214857 39 
214858 
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215795 573 
215799 
to 558 
215802 . 
215975 
to 744 
215978 
215991 960 
216063 394 
216064 394 
216151 870 
216171. 938 
216193 872 
216225 326 
216389 = 611 
216390 611 
216449 616 
216450 616 
216451. 617 
216452 617 
216453. 617 
216509A 615 
216510A 615 
216511A 615 
216515 .573 
216516 573 
216718 703 
216719 703 
216737 ~. 609 
216738 609 
216750 
to 608 
216773 
216824 642 
216901 
to 370 
216990 
217020 760 
217021 . 760 
217078 760 
217079 760 
217236 619 
217450 
735 
217458 
217462 735 
217465 
736 
217473 
217477. 736 
217478 736 
217479, 736 
217480 
338 
217521 
217588 642 
217589 642 
217611. +609 
217636 1108, 
217641 1114 
217680 
737 
217688 
217692 737 
217693 737 
217694. 737 
217752 
600 
217767 
217852 620 
217853 620 
217855 620 


218906 632 
218908 
632 


to 
218912 
218914 632 
218916 

to 632 
218919 
219024 632 
219025 632 
219026 632 


219028 632 
219030 

to 632 
219034 
219036 632 
219038 

to 632 
219042 
219044 632 
219046 

to 632 
219049 , 


219079 677 
219092 


to 787 
219098 , 
219131 1120 
219132 1120 


219133 1120,1122 


219134 
to 1122 
219137 


219146 696 
219147 696 
219153 393 
219154 393 
219159 705 
219302 

to 673 
219312 
219313 

to 690 
219316 
219341 556 
219355 685 
219430 1108,1114 


Page | Style No. 
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222108 

to 1261 
222113 
222173 713 
222174 oa 
222305 1223, 

ie 1226 
222308 
299323 sctI28 
222324 1228 
222452 270 
222561 

to 755 
222567 
222569 756 
222571 756 
222572 756 
223217 

to 721 
223220 
223362 


573, 575 
223667 
to 573 


223863 1326 
W224040 1176 
W224060 1176 
W224151 1176 


eee 
59 


219431 1108,1114 W224180 


219533 13 
219799 732 
219800 732 
219943 392, 484 
219944 393 
219945 393 
219946 393 


219947 392 
219948 392 
219956 392 
220241 

to 1224 
220250 
220258 1114 
220259 1114 
220260 1114 


220287 884 
220619 273 


W215150 


to | 387 
214861 
214863 396 


214903 1251 
214935 

to 966 
214950 
214951 

to 966 
214957 
214960 966 
214961 966 
214962 966 
214963 968 
214964 968 


214978 677 
‘W215040 81177 
W215060 1177 


215127 394 
215128 394 
1177 
215183 

to 393 
215187 
215580 571 


217856 620 
217858 620 
217859 620 


217861 

to 620 
217870 | 
217881 392 
217987 1296 
218042 1261 
218043 ) 4964, 

to 1262 
218052 
218053. 1104 
218054 1104 
218055. 1104 

218119 1261, 1262 

218725 1345 
218726 1345 


218894 632 
218895 632 
218896 632 
218898 632 


218900 
to 632 


218904 


220785 1114 
220841 
to 1114 
220846 
221086 1114 
221087 1114 
221088 
setae 1108, 1114 
221090 1114 
221133 1114 
221134 1108, 1114 
221135 1114 
221136 1108, 1114 
221271 
to 892 
221282 
221308 884 
221491 1237 
221493 1237 
221495 1237 
221497 1237 
221499 1237 
221738 720 
221876 642 
221943 3 
to 324 
221950 
221970 324,370, 371 
221971 
to 370 
221977 
221979 396 


224185 388 


224296 
to 628 

224328 

224326 
to 628 

224372 
224721 677 
224762 1037 
224763 1042 

seg 
627 

204787 

pag /8° 
627 

204811 | 

ee 
627 

224834 
224845 627 

pero? 
627 

224868 . 
224879 627 

aa Sot 
627 

224884 
224894 631 

ase 
1371 

224019 
W225040 1176 
W225060 1176 
W225150. 1176 

225158 
to 810 

225163 


225647 900,932 


225318 861 


225351 
ive) 1114 


225355 . 
225440 270 
225448 270 
225452 270 
225654 612 
225849 

to 32 
225852 
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225869 
to 
225870 
225883 
225884 
225899 
to 
225902 , 
225919 
to 
225922 
255933 
225934 
226044 
226046 
226048 
226049 
226050 
226052 
226244 
226323 
226324 
226325 
226332 
226409 
226443 
226444 
226445 
226471 
226473 
226571 


to 
226574 
226674 
to 
226677 , 
226688 
226689 
226704 
to 
226707 , 
226727 
226728 
226729 
226731 
226732 
226733 
226859 
to 
227026 
227032 
227037 
227050 
to 
227057 
227058 
227059 
W227060 
W227075 
227138 
227139 
227140 
227142 
227144 
227146 
227148 
227149 
227150 
W227150 
227151 
W 227200 
227216. 
to 
227237 
227362 
227363 
227364 
227365 
mae 


297383 
227599 
227876 


27879 


227880 
pny 


227895 
a2 


227902 
227904 } 


med 


| 
i 
| 
| 
| 


Page Style No. 
227911 


632 


632 
632 


632 


632 


632 
632 
866 
866 
866 
866 
866 
866 
943 
611 
611 
611 
871 
642 
616 
614 
614 
613 
614 


811 


632 


632 
632 


632 


869 
869 
869 
869 
869 
869 


337 


860 
860 


725 


726 
728 
1176 
1176 
863 
861 
860 
860 
860 
860 


74 


74 


~ 


4 


January, 1920 


to 74 


227915 
227917 


to 74 


227921 
227924 


to 75 


227943 , 
227946 


to 75 


227950 
227952 


to 75 


227956 
227959 
to 
227969 
227972 


to 76 


227976 
227978 


to 76 


227984 
227985 76,118 


227986 
to 76 


228003 
228005 76 
228006 76 
228007 76 
228044 
to 77 
228079 
228080 
to 78 
228097 
228116 
to 79 
228133 
228134 ; 
to 80 
228147 
228149 
to 80 
228157 
gates 
80 
228167 
gaelic? 
80 
228173 
228174 
81 
et 
eee 
81 
228187 
228189 
to 81 
228197 , 
228199 
to 81 
228207 
228209 
to 81 
228213 
228214 
to 82 
228249 
228286 
to 84 
228291 
228292 83 
228293 83 
228294 83 
228295 
to 84 
228300 
228301 83 
228302 83 
228303 83 
228304 | 
to 84 
228309 | 
228310 83 
228311 83 
228312 83 
228313 
to 84 
228318 
228319 83 
228320 83 
228321 83 
228322 
to 85 
228339 
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228340 230526 237020 1067 238998 614 241871 245243 1348 
to 86 to 102 237021 1067 239000 1086 to 932 245249 1348 
228357 . 230565 237022 1067 239021 615 241874 245251 1348 
228358 230566 237023 1030 239022 615 242000 245482 728 
to 87 to 103 237026 239023 610 to 593 245645 
228361 230581 | to 1030 239024 610 242009 to 1126 
228362 230715 237037 239026 614 242015 1120,1122} 245649 
to 87,118 to 106 237124 724 239027 614 242017 14 245709 
228365 230754 | 237204 635 239178 619 242117 726 to 717 
228366 87,117, 118 230755 237219 1061 239179 619 242118 728 245716 
228367 87,117, 118 to 107 237482 239181 903 242119 728 245730. 1296 
228368 87,117, 118 230770 to 587 230182 903 242127 © 1228 245922 
228369 ST 1L7, 231158 1080 237891 230183 903 242299 730 to 472 
228370 87, 117, 118 231380 34, 36 237496 230186 17 242300 245930 
228371 87,117, 118 231384 35,38 to 590 230225 884 to 727 245939 484 
228372 87,117, 118 231386 34,36,38] 237519 230295 677 242319 245940 484 
228373 87, 117 231394 36, 40 237545 230385 599 242320 245985 872 
228390 231426 34,40 to 591 239386 599 to 729 245987 
to 88 231428 34,36,40| 237568 2303890 309 242339 to 943 
228405 231430 34,36,41| 237782 939390 599 242340 245995 
228406 88, 117, 118 231434 34, 36, 41 to 50 730393 599 to 731 246112 943 
228407 88, 117 231530 677 237789 739394 509 242359 246232 1277, 
228408 88, 117 231562 1244 237792 930307 599 | 242360 1278, 1279 
228410 88, 117, 118 231564 1244 to 587 239308 5909 <meta 735 246318 
228411 88, 117 231575 760 237801 230401 242374 to 1371 
228412 88, 117 231576 760 237804 ko 598 242375 246324 
228422 231577 760 to 590 239406 » to 1126 246327 1371 
to 90 231580 1288 237827 230612 736 242384 246328 1371 
228427 232014 699 237828 530613 736 242385 246401 
228428 90,91 232159 to 591 530614 736 to 736 to 344 
228429 90,91 to 810 237851 530615 737 242399 246406 
228430 91 232175 237852 53 530616 737 242400 246409 344 
228431 «91 232184 237863 52 ee oat to 737 246410 344 
228432 91 to 809 237864 52 23 : fas 242414 246413 | 344 
228434 232194 , 237865 52 San 56 ane 242575 677 246414 | 344 
to 91 232500 716 237870 53 ead es 242577 733 246417 ‘ 344 
228453 233066 274 237871 53 240 re Bae 242578 7133 246418 1344 
228454 233067 39-274 237880 53 2401 242579 730 246446 1122 
to 92 233108 270 237881 53 240191 242685 246447 1122 
228461 233110 270 237882 53 to 597 to 50 246593 853 
228462 92,117, 118 233112 270 238110 240200 242690 246594 853 
228463 92,117 233229 396 to 592 240201 242866 905 246629 809 
228464 92,117 233393 219 238116 to 603 243355 642 246631 809 
228465 92 233394 219 238127 677 240206 243461 1035 246632 809 
228478 93 233395 219 238128 240207 243608 246700 861 
228479 93 233459 605 to 588 to 604 to 56, 57 246701 
228490 233472 238175 240210 243635 to 862 
to 115 to 219 238176 240475 243766 246704 
228513 | 233476 to 587 to 391 to 534 246705 869 
228886 610 233907. +1220 238207 240478 243775 246706 869 
228887 610 233908 1220 238209 1242 240485 273 243812 246707 869 
228888 610 234181 238211. 1242 240486 273 to 534 246708 862 
228977 to 366 238232 240487 273 243827 246720 
to 479 234204 to 712 240488 243864 to 895 
229000 234277 238235 to 273 to 534. 246743 . 
229096 1068 to 366 238396 571 240491 243867 } , 246815 
229104 201 234300 . 238464 240492 274 243872 to 643 
229105 605 234373 to 598 240493 274 to 534 246818 , 
229112 605 to 367 238467 240494 274 243875 246820 643 
229113 605, 1081 234396 . 238470 597 240529 621 243876 } 4 246822 643 
229114 605 234421 238579 1242 240530 621 to 635 246826 643 
229116 1081 to 367 238610 788 240531 621 243895 | i‘ 246829 
229120 605 234334 , 238628 240793 1122 243916 to 643 
229125 1081 234957 472 to 602 240794 1122 to 635 246836 
229127 221,605, 234958 472 238635 240916 14 243919 } _ 246851. 1243 
1081 234973 599 238636 240947 243981 605 247007 670 
229128 219, 605 234974 599 to 592 A 787 243982 605 247008 670 
229129 1081 235817 238659 240950 243986 1081 247009 670 
229133 221,605 to 220,225] 238660 241022 804 143988 605,1081| 247012 670 
229134 605 235834 to 593 941167 10 243993 605 247013 670 
229147 8, 36 235835 220 238083 | 241168 244130 606 247017 670 
229148 8, 36 235836 220 238692 . 1083 to 274 244133 606 247025 670 
229228 235877 273 238702 615 241177 244134 606 247028 670 
to 65 235878 273 238703 615 241190 274 244144 606 247029 670 
229241 , 235879 273 238704 616 341279 677 | 244257 247031 671 
229280 396 235881 238705 616 341374 to 604. 247033 671 
229752 to 273 238706 614 i 903 244291 | 247090 
to 809 235885 238707 616 9 4138 "1 244366 1114 to 766 
229756 , 235887 273 238801 941430. 244456 247095 . 
229773 605 235904 605 to 596 ; 274 to 636 247122 
229814 865 236433 796 238812 1 49.433 244465 | to 766 
230093 236434 796 238823 244646 1026 247125 | 
to 1376 236435 797 to 589 241435 244648 1047 247127 766 
230096 236440 238832 to 274 244649 1062 247130 766 
230110 6,12 to 50 238838 598 241439 244650 903 247149 
230168 683 236445 238839 598 241442 275 245196 642 to 617 
230225 50 236446 56 238842 598 241443 275 245209 1348 247160 
230226 50 236447 56 238843 598 241445 275 245210 1348 247156 681 
230227 50 236449 56 238844 241448 245213 1348 247208 219 
230276 713 236450 56 to 600 to 396 245214 1348 247210 219, 222 
230271 713 236603 238847 241453 | 245217 1348 247211 219 
230318 213 to 52 238887 1245 241504 388 245218 1348 247212 219 
23031S 213 236617 . 238888 1245 241509 67 245221 1348 247213 
230477 1247 236621 52 238937 801 241510 67 245222 1348 to 219, 224 
230478 1247 236622 52 238938 801 241549 787 245227 1348 247216 
230486 236623 52 238990 620 241776 732 245233 1348 | 247217 219,224,225 
to 628 236633 788 238991 620 241777 732 245235 1348 | 247218 219,224,225 
230518 237019 1024 238992 620 241842 1233 245241 1348 | 247220 219 
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247221 220 
247222 (220, 226 
247223 220, 226 
247224 220,226 
247225 

to 220, 226 
247234 
247235 597 
247262 903 
247263 903 
247351 946 
247375 677 
ag {noe 
681 
247877 
247597 1243 
este 
270 
247647 
247648 221 
247665 1057 
pee 
467 
247715 
247851 862 
by 
887 
247949 
247950 6 
tt 
901 
948512 
248515 901,932 
248516 901,932 
eee 
900 
248528 
ear 
922 
248586 
oi 
787 
248705 
248931 760 
248981 276 
248982 276 
248983 276 
249093 536 
249109 975 
249110 
to 974 
249122 
249137 
to 971 
249150 
249151 
to 972 
249164 
249204 1076 
249205 1076 
249219 
to 875 
249223 
249225 875 
249226 875 
249227 875 
249229 875 
249303 766 
249304 766 
249377 
to 893 
249388 } 
249392 1067 
249418 270 
249419 270 
249423 220 
249424 220 
249427 
to 1126 
249435 
249436 
to 791 
249442 
249519 719 
249520 719 
249529 275 
249779 1374 
250085 918 
250122 677 
250333 1039 
250384 760 
250385 760 
250386 760 
250467 879 
250468 879 
251200 1289 
251202 1289 
251208 1289 
251254 952 
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251365 
251407 
251409 
251411 
251413 
251415 
251417 
251419 
251421 
251423 
251425 
251428 
251430 
251432 
251434 
251436 
251438 
251440 
251442 
251444 
251446 
251643 
251670 
251711 

251712 
251972 

to 

251977 
251979 
252100 
252112 

252212 
252248 
252400 
252424 
252425 

252512 

252513 
252592 

252668 
252678 
252694 

to 

252699 

252725 

252740 
252741 

252743 


eee 

966 
98774 
250c18 

968 
983786 
an 

965 
962797 
ae 

970 
252813 
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644 
1240 
1240 
1240 
1240 
1240 
1240 
1240 
1240 
1240 
1240 
1240 
1240 
1240 
1240 
1240 
1240 
1240 
1240 
1240 
1240 
869 
1026 
8389 
869 


| 763 


766 
1371 
1371 

677 
1331 

677 


| 1225 


718 
956 
956 
960 


ee 
971 

959849 

992804 
972 

959885 

$7286 
973 

959907 

ogo? 
974 

252916 
252930 975 
252931 975 
252932 974 
252933 974 

oe 
975 

259046 

Z05pts 
919 

253020 
253035 976 

gpgoe! 
976 

253045 

geese 
968 

253058 
253102 621 
253120 621 

pppoe? 
603 

953367 

Ava e4 
602 

253501 
253704 1296 
254706 1023 


253707 1024 
253708 1027 
253709 1028 
253710 1046 


weit 


253077 
254200 


573,575 


86 

254407 
254409 91 

eee 
91 

954427 

ees 
91 

954435 

at 
91 

954447 

a 
87 

254451 

SOR 
838 

954459 

aa 
87 

954463 

aes 
88 

954471 

aes 
87 

954475 

are 


954483 

254484 89 
254485 89 
254488 90 
254489 90 
254490 89 


43500 

573 
254305 
eoeeve 
954311 
Aap 2 

85 
954375 
se pe'© 

86 
954379 
ese) 

85 
954383 
ae 

87 
954387 
eee 

85 
954301 
Ave? 

86 
254305 
ae 

85 
254403 
ete 


254491 89 
254494 

to 90 
254495 


254496 89 
254497 89 
254500, 90 


254501 90 
254502 89 
254503 89 
254506 £90 
254507 90 
254508 

to 89 
254511 
254516 

to 90 
254519 
254520 

to 89 
254523 
254528 

to 90 
254531 . 
254532 

to 89 
254535 
254540 90 
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254541 


to 
254543 
254544 
to 
254547 
254552 
254575 
254576 
254577 
254580 
to 
254583 
254587 
to 
254590 
254595 
to 
254598 
254599 
to 
254602 
254607 
to 
254610 
254611 
to 
254614 
254619 
254622 
254623 
to 
254626 
254631 
to 
254634 
254635 
254637 
254648 
254649 
254679 
to 
254683 
254688 
254745 
254746 
254747 
255144 
255145 
255146 
255147 
255152 
to 
255155 
255156 
to 
255159 
255164 


to 
255167 
255168 
to 
255171 
255176 
to 
255179 
255180 
to 
255183 
255188 


to 
255191 , 


255192 
to 
255195 
255200 


to 
255203. | 


255204 
to 
255207 
255212 
to 
255215 
255216 
to 
255219 
255224 


to 
255227 
255228 
to 
255231 
255236 
to 
255239 
255240 
to 
255243 
255248 
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90 


89 


90 
90 
90 
90 


92 
93 
115 
115 


to 
255251 
255252 
255253 
255256 
255257 
255258 
255259 
255262 
255263 
255264 
255265 
255268 
255269 
255270 
255271 
255274 
255275 
255276 
255276 
255280 
255281 
255282 
255283 
255286 
255287 
255288 
to 
255291 
255292 
to 
255295 
255296 
to 
255299 
255300 
to 
255303 
255304 
to 
255307 
255308 
to 
255311 
255312 


to 
255315 
255316 
to 
255319 
255320 
to 
255323 
255324 
to 
255327 
255344 
to 
255347 
255348 


to 
255351 
255352 
255353 
255355 
255356 
to 
255359 
255360 
to 
255363 
255364 
to 
255367 
255368 
to 
255371 
255376 
to 
255379 
255380 
to 
255383 
255388 
to 
255391 J 
255392 
“to 
255395 
255400 
to 
255403 
255404 
to 
255407 
255412 


255415 | 


255416 


255249 
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255417 
79 to 
255419 
78 255424 
78 to 
79 255427 
79 255845 
78 255867 
78 to 
79 255884 
79 255973 
78 255992 
78 256162 
79 256261 
79 256262 
78 256263 
73 256265 
79 256266 
79 256306 
78 256332 
78 256368 
79 256369 
79 256371 
78 256372 
78 256780 
79 256781 
79 256782 
256814 
74 256817 
256857 
256858 
75 256859 
257191 
to 
74 257194 
257195 
to 
75 257198 
257199 
257200 
74 257201 
257202 
257236 
75 257665 
257666 
257694 
74 257742 
257772 
257773 
75 257774 
257775 
to 
74 257780 
257788 
7 258097 
75 to 
258123 
258369 
80 to 
258377 
258417 
81 258418 
258592 
80 258593 
80 to 
80 258596 
258597 
81 258598 
258600 
258601 
80 258604 
to 
258612 
81 258614 
258615 
_ 258616 
76 258633 
258635 
258650 
77 258657 
258661 
258665 
76 258721 
258722 
258723 
V7 258725 
258726 
258747 
76 to 
258753 
258755 
77 258757 
258758 
258768 
76 to 
258774 
258776 
77 258778 
258779 


76 258882 


——— 


Page 
76 


77 
993 
255 


1063 
1296 


213 
639 

14 
635 


635 


1257 
1257 
71 


221, 229° 


221, 228 
221, 228 
221, 228 
221, 228 


221, 228 


221, 228 
221, 229 
221, 228 
Pll, ge. 
221, 229 
221, 229 
221,229 
221, 228 
1114 
791 
791 
791 
791 
791 


755 
755 
755 
755 


755 


755 
755 
435 
677 : 
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259160 903 262090 75 266755 34, 36,43] 267389 267847 269473 221,228 
259161 903 262091 75 266757 34, 36, 43 to 761. |; to 277 269573 6 
259162 903 262101 76 266821 34, 36 267393 267855 269643 681 . 
259164 236 262102 76 266931 267395 761 | ° 267866 -269650 261 
259166 236 262103 76 to 1272 267396 761 to 277 269651 261 
. 259167 236 262108 266934 267407. 761 267875 269652 
259168 236 76 266935 267408 761 | 267889 277 to 260 
259346 1058 aeniit to 1273 267410 267900 277 269659 
259347 1058 262113 76 266938 Fe  t0 761 267901 277 269917" 605 
259431 606 262114 76. 266939 1275 267414 267915 269923 606 
- 250610 =: 112 262115 16 266940 1275 267416 761 to 277 269929 
259612 112 262120 266945. 1278 267417 761 267970 to 726 
259658. 112 77 266946 1278 267428 761 267985 269947 
259660 =112 462123 266947 267429 761 to 277 269948 
. 259682 112 262136 bot 1274 267431 267998 to 739 
259684 112 78 266950 761 268016 2699509 - 
. 250946 112 262139 - 266955 1276 267435 Moh AP 7g 270305 276 
- 259954 112 202144 266956 1276 267437 761 268032 270412 204 
259978 112 79 266959 1279 267438. 761 268047 270413 204 
259994. 112 262147 266960 1279 207449 Ly to 278 270414 204 
260106 112 262148 266963 . 1250 762 268060 270436 
260110 112 78 266965 | 1250 267456 268078 }: to 639 
260122 112 262151 266968 1254,1286| 267458 762 to 278 270441 
260130 = 112 262156 266970:1254,1286 | 267459 762 268094 270449 220 ; 
260202 79 | 266972 1254 267489 268174 270450 220 
to 112 262159 266974 . 1254 758 to 272 270452 274 
260205 262410 1374 266984 267502 268177 270466 274 
260218 as to 787 267505 758 268179 270467 219 
to 112 902 | 266991 267508 758 to 272 270468 219 
- * 260221 562934 267034 267509 268182 270528 606 
260266 262939 to 204 765 268184 270529 606 
to 112 901 267038 267522 to 272 270532 606 
260269 262944 ; 267047 «1177 267525 268187 270533 606 
260298 263045 19 267052 1177 765 268189 270568 
to 112 263096 635 |W267060 1177 Be to 272 to 52 
260301 263097. 635. | W267075. 1177 267543 268192 270573 
260394 263232 267075 756 746 268194 | a79 270574 52 
to 112 253 267076 756 967546 _ to 270575 52 
260397 263254 267095 756 267549 268197 270576 52 
260410 263255 267096 756 764 268199 270701 © 1255 
to 112 254 267111 765 ees to 272 270732 1329 
260413 263265 267112 765 267555 268202 270795 1240 
260458 263266 267113. 765 763 268208 270796 1240 
32 112 253 |} 1267132, 756 pica . to 762 270797. 1242 
60461 263267 267133. 756 267561 268215 270798 1240 
260490 263268 253 267134 763 268216. 763 270799 1240 
to 112 263269 757 Aas 268224 270809 
260493 254 467140, aerate to 763 to ' 255 
260586 208 263284 267141. 765 767 268227 270822 
260587. 208 263328 1085 267142. 765 a 7585 268250 271177 617 
260588 208 263329 1085 |W267150: 1177 || 267 S86 “to 044 271456 
261058 276 263330 1085 267156 766.767 || 268255 to 256 
261068 270 263383 847,848 157 parses , 268281 271499 
261069 270 263384 847/848 267160 aeTOa 967 to 469 271667 
261076 270 263528 870 267162 eT eC aer 268300 to 739 
261077. +270 263529 ~~ 870 757 pe rcosl Me zed 268340 271682 
261107 270 263532 1085 267185 aereual WukT63 to 851 271785 
261194 270 263543 1374 267187 757 eres 616 268345 to 564 
261195 270 263545 938 267188 757 ‘: 166 268346 271788 
261471 263546 938 267189 pe to 945 271880 946 
to 756 263614 253 759 268350 271881 946 
261477 263621 803 267199 26 on on 268395 271882 947 
261479 756 263765 267201° 759 3 to 715 272153 1076 
261481 756 to 652 267202, 759 see 268410 272214 606 
261482 756 263779 207204 BOOT tra 268455 272253 
262040 78 W264040 1177 757 gent to 763 to 1124 
262041 78 | W264060 1177 267223 267712 268462 272277 
262042 35,45 264093 879 267224 eile 965 268481 272493 
262046 35 264094 879 759 ss 6 to 1300 to 700 
262048 79 | W264200 1177 267232 ai 268483 272527 
262049 79 | W265040 1177 267234 759 2677 765 268484 756,1300| 272537° 954 
262050 35,36,47| 265047 267235. 759 268485 272608 1321 
262051 35, 36, 45 to 338 267236 267740 to 756 272660 
262052 78 265060 758 Na 268492 to 905 
262053 78 | W265060° 1177 267253 765 268527. +855 272665 
262054 17 265061 267255. 758 267752 268530 272702 274 
262055 52 to 338 267256 758 ais to 516 272705 = 274 
262058 35 265106 267257 204 268571 | 272706 = 274 
262060 79 | W265150° 1177 759 267782 268572. 762 272852 1233 
262061 79 265227 267264. poli™ 268573 272853 1233 
262062 52 to 338 267266 759 270, 277 to 756 272854 1233 
262063 17,21 265316 : 267267 759 . 267798 268586 272860 274 
262064 78 265317 267287 267799 277 268588. 870 272861 273 
262065 78 to 338 758 267804 277 268589 272862 273 
262066 35,36,44| 265376 267305 267806. 277 to 1300 272863 
262067 17 265956 854,855 peukys 267808 277 268596 to 274 
262070 35,48 265957. 854 765 267810 268599 947 272870 
262072 79 265958 “854 267316 to 277 268639 272880 896.274 
262073 79 266321 1074 267337 267816 to 487 272881 274 
262076 266372 1032 757 267817 270,277| 268680 272884 
Site 74 266412 204 267341 267818 277 268681 to 274 
262079 266413 204 267342 759 267819 277 to 488 272890 . 
262080 266414. 204 267361 267820 277 268687 272891 275 
to 75 266426 204 760 267821 270,277| 268688 272892 275 
262083 266565 204 267370 267822. 277 to 511 272893 275 
262084 266740 34, 36 267372 760 267823 277 268715 272900. 643 
to 74 266743 34, 36 267373. 760 267824 268716 272901 644 
262087 266746 34,38 207384 to ' $270,277 to 512 272913. G41 
262088 15 266749 34, 38 267835 268739 272920 653 
262089 75 266752 34, 36, 43 267387 267846 277 269231 1280 272921 653 
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272922 277807 53 280925 103 285018 213 289131 639 280790 601 
to 653 277808 35, 36,46} 280926 285024 289144 280791 601- 
272929 277809 52 to 106 to 213 to 641 290816 = 821. 
272931 277810 33,48 280933 285027 289174 290817 821 
to 273 277811 35, 36,44| 280934 285032 289176 290818 821 
272934 277813 35 to 107 to 213 of 6AL 290819 821 
272935 277814 17 280941 285039 280196 290820 = B24. 
to 653 277816 53 280943. 635 285235 289223 290821 821 
272938 277817 21,17 280944 to 1325 es 104 290822. 821 
272939 277827 1329 to 1289 285242 289226" 290823 821 . 
to 654 277954 52 280947 285268 289231 290824 821. 
272942 277955 53 280948 to 1289 Fo ek ete 290893 
272947. 221 277956 52 to 1323 285271 980238 to 618. 
272948 277957 947 280951 285272 229243 290896 
to 688 277958 947 |. 280952 to 1323 104 291178 616 
272956 278006 = 855 to 1289 285275 Jaaveo 291179 616. 
272957. 663 278401 1287 280955 285352 . 1289. 380255 291180 616. 
272958 663 278402. 1287 280956 285353 1289 Ji = “46 104 291189 . 608. 
272959 690 278604 he 1323 285354 1323 9130262 291355 ; 
272960 690 to 1273 280959 285355 1323 280267 to 468. 
272961 690 278607 281134, . 947 285356 1289 an 104 291368 
272962. 687 278617 1278 81135. 947 285357 1289 |. 4e0974 201369 469 
272963. 687 278618 1278 581138 954 285358 1323 sabre 291389 601 
272067 34, 36,38| 278673 1285 281139. 950 285359 1323 is tae 291520 
272985 14 278758 1258 281154: 1093 285361 1289 ares 291559 } 
272987 278759 1258 81155 1094 285362 1323 - =e 291611 885 
pilog | ee Stony 2siis6 1004 | eesrt 15) 289298 to Fee 
272999 279079 aeteee ( een y || (288072) aang 239303 | | 291825 
sittos [cent en ey || 28 ieee | eee reosha saes3 | 289310 to ta 
213908 56a |! 279085 DBPORLS BRO 85375 | aegbae’ |}: ARSON aane | [Ve ApeBe® 
273020 ~—-568 279087 704 781694 787 285376 52 ees 291963 1081 : 
273021; 568 279088 231,704]. 81605. 757 285459 3377 291964 954. 
273150. 1296 279090 281007 | ABA to 621 23 ia 291965 1085 
2ToU7S) Bee Il orotas | scree 2510S FD 3gs4rl 885 280334 392096. | 1086 
273472 953 fata 231701 957 285472 885 289343 292234 605 
273475 951 279122 281706 758 to 481 i 105 ae 
279909 | saat pretense eg 45) aeebo4 ' 289358 popaen ee 
sees. LANGE a A aby 281781 942 oxeBO ast FF | cag FOE 
2g A228 281786 606 
274425 1289 279149 286016 - 954 289366 292472 
274427, 1289 | 279151, 889 Paps ake. |)” 296020) °° 414 380367. 702 | 203008 1296" 
274433. 1289 279264 791 582115 | | 861 286649 +=: 114 289368 702 293009 . 1296. 
274435 1289 279361 884. 582246 35 286886 ° sores 1356 293466 } es 
MEO Naroa |) ee he age 2e7 et) Vian ge oseeo3} 339403 659 | 293469 t 
274443 279458 282633 1296 286895 114 299494 aa 293616 467 
ao NGA SBE eresad ue 282634 Bytes it 289399 293689 954. 
274451 279486 patie | HOw 286906. 114 980426. 674 393690 954 
amiss agai. | 279487) 6 | an799 ages 14 | 3tso err «| «(208096 954 
araras| iba 270811 - to 621 286911. 114 289432 677 303697 . 954 
975177. -» 854 279512 282809 286912 114 930434 677 294921 1300 
275529° B54 504 283009 1076 286914 114. 289436 «©6677 = || W314040. 1177 
275607 | 279818 283010 | 1076 286918 114 289438 67% | W314000 = 1177 
to 871 279970 606 283128 484 286920 114 239440 ° 677 || W314200 1177 
275610 | 280026 766 283129 484 236921: 114 539442,. 677 |W316075 1177 
275930 . 1321 280061 283367 . 1285 286960 270 280464 (W316150 1177 
275976, 14 504 283395 1265 286985 4 65 | W316200 1177 
275984 622° 280086 283429 to 114 290467 W317060 1177 
276015 + 131 280112 to 1246: 286993 289468 W317075 1177 
276089 134 1252 283432 286996 71 to 213. | W3i7150 ©1177 
276090 280115 283536 1329 286997 71 289473 } W317200 1177 
to 139 280174 283537 1329 287016 930475. 213. | W323040 1180. 
276164: 756 283697. , 1283 to 1321 539611 723 | W3230600 1180 
276225. 535 980177 283700 1283 287022 520635 35, 36,45 | W323075 1180. 
276310 37 230229 884 283701 1283 287547. 946 289636 35, 36,45 | W323150 . 1180 
276311 37 980279  . 622. 283702 1283 287548 948 989637 35, 36,47 | W324040 1176 
976312 37 280452. 901 283717 1283 287549 948 289638 35, 36,47 | W324060 ~ 1176 
276338 230453. 901 283720. 1283 287554. 864 580639 34. 36,41 | W324200 1176 
to 635 280480 35, 36, 47 283721 1283 287556 955 289640 34, 36,41 | W326075. 1176 
276343 280498 37. 983722 1283 287557, 949 989641 34, 36,39 | W326150 1176 
276387 635 230499: 35,36,46| 283725 1283 287558 949 289642 34, 36,39 | W326200 1176 
276449 280532 283726 1283 287630 289649 W327000 ° 1176 
to 667 to 1259 283837 1249 to 595 to 661 |W327075 1176 
276526 280537 983874 --1249 287709 289653 W327150 1176 
276529 280541 536 283876 1249 288348, 289828 W327200 1176 
to 667 280598 1231 283881 1249 to 594 to 1331 |W324000 1176 
276534 280737 1249 983921 1257 288427 289832 W324500 1176 
276669 36 280788 283922 1257 288428 289885 W336000 1176 
276674 36 to 37 983923 1257 to 596 to 702 | W336500 1176 
276672 36 280791 284615 1264 288443 289892 W336673 1119 
276674 635 230837 14 284908 . 1081 288444 290439 W336674 1119 
276675 635 280844 34,36 284989 to 594 to 564 | W337000 1176 
276676 635 280845 34, 36 to 213 288459 290447 W337500 1176 
276746 36 280847 ) 284992 288730 1088 290439 | w364040 1177 - 
276749 36 to 34, 36 284918 988926. ©=—«728 to 564 |W364060 1177 
277211 1348 280853 to 641 288927 728 290447 | W364200 1177 
277212 1348 280910 284942 288990 728 900452. 1065 | W366150 1177 
277215 1348 to 102 235000 288991 728 300719 855 | W366200 1177 
277217 . 1348 280917 to 213 289070 639 290786 } | W367060 1177 
277640 1296 230918 285007 289106. 639 to W367075 1177 
277641 1296 to 103 285016 213 289129 639 290788 W367150 1177 
277806 35,36,46| 280924 285017 ~—s 213 289130 639 930789 601 |W367200 1177 
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